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Undergraduates’ distress has increased dramatically since the COVID-19 pandemic's onset, raising concerns for academic
achievement. Yet little is known about the mechanisms by which pandemic-related distress may affect students’ learning and
performance, and consequently, how we might intervene to promote student achievement despite the continuing crisis. Across
two studies with nearly 700 undergraduates, we highlight the mediating role of distraction: undergraduates higher in COVID-
19 distress saw lower learning gains from an asynchronous neuroscience lesson due to increased mind wandering during the
lesson. We replicate and extend this finding in Study 2: probing what pandemic-related stressors worried students and reveal-
ing systematic differences among students of marginalized identities, with largest impacts on first-generation, Latinx women.
We also examined whether stress reappraisal or mindfulness practices may mitigate the observed distress-to-distraction
pathway. Only mindfulness reduced mind wandering, though this did not translate to learning. We conclude with implications

for practice and future research.
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IT is no surprise that undergraduate students are under great
distress—or the discomforting, emotional psychological
response to a particular stressor (Ridner, 2004)—during the
novel coronavirus (COVID-19) pandemic. The pandemic has
had far-reaching academic consequences, an early one for
undergraduates being the need to rapidly modify their learn-
ing contexts away from in-person supports. This has transi-
tioned to more stability in the learning context, though the
medium has to date largely remained online. Though research
has swiftly noted these increases in distress and warned of its
impact on undergraduates’ academic performance (e.g., Soria
et al., 2020), little was known about the precise mechanisms
by which pandemic-related distress may affect students’
learning potential, providing little traction on strategies for
best supporting learning when the stressor itself cannot be
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removed. Though understanding the role of social-emotional
wellness is important, we here draw attention to a set of cog-
nitive mechanisms that may underlie distress—performance
relationships. We review literature drawn from learning in
the context of other stressors and report data collected during
the pandemic that has led us to propose a distressed-to-dis-
traction pathway, such that COVID-19 distress may be com-
promising students’ learning via increased distractibility
during intervals of new learning and instruction.

In two different experiments using a controlled video
lesson, we show that students’ distress regarding the pan-
demic threatens learning by increasing their mind wander-
ing during the lesson. In Study 2, we explore the sources of
their distress, and we test whether two stress regulation
strategies: mindfulness and stress reappraisal, may improve
students’ learning potential by reducing the frequency of
mind wandering.
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Undergraduate Distress During the COVID-19 Pandemic

The COVID-19 pandemic has been reported to have
increased many markers of psychological distress among
undergraduate students (e.g., Wang etal., 2020; Zimmermann
et al., 2020). Psychological distress is defined as the “dis-
comforting, emotional state experienced by an individual in
response to a specific stressor or demand that results in
harm, either temporary or permanent, to the person” (Ridner,
2004, p. 539). Beyond simply experiencing a stressful situa-
tion, distress indicates an overwhelming amount of stress,
such that one perceives themselves as unable to effectively
cope with the stressor and its demands (Blascovich &
Mendes, 2010; Ridner, 2004; Selye, 1956; see Amirkhan,
2012, for a similar conceptualization of distress as stress
overload). Importantly, distress—or bad stress—is concep-
tually distinct from stress, which is neutral in valence and
may have adverse (distress) or adaptive (eustress) conse-
quences for health and well-being depending on the demand
of the stressor and one’s perceived coping resources
(Blascovich & Mendes, 2010; Selye, 1956). Distress or
overwhelming stress encompasses chronic stress and allo-
static load (prolonged demands; Amirkhan, 2012).

In turn, heightened distress may bring about changes in
emotional states and mental discomfort, including increases
in depression and anxiety symptomology (Ridner, 2004). In
this way, distress in response to one life event is related to
but not necessarily determinative of other state and trait
measures of psychological impact. In fact, much recent work
(reviewed below) has characterized the psychological
impact of the pandemic by assessing students’ responses on
measures of anxiety, depression, and/or perceived stress.
However, compared with measures that aim to capture ongo-
ing or trait-like phenomena like depression or anxiety, a fun-
damental aspect of distress is that it would disappear if the
distressing life event ceases, or if one develops sufficient
coping strategies to deal with the life event (Ridner, 2004).
Therefore, in the present work, we use the term distress to
best capture the maladaptive, event-specific psychological
impact of the COVID-19 pandemic and its consequences on
undergraduates.

Since the pandemic’s onset, undergraduates have self-
reported high levels of psychological distress broadly,
including heightened anxiety, depression, perceived stress,
and mental health challenges (Chirikov et al., 2020; Healthy
Minds Network, 2020; Son et al., 2020; Wang et al., 2020).
Take, for example, findings from Son et al.’s (2020) cross-
sectional study, where 71% of undergraduates sampled
agreed that they had experienced “increased stress and anxi-
ety” as a result of the pandemic. Using an instrument pre-
cisely assessing psychological distress following a specific
life event (the Impact of Events Scale), Wang et al. (2020)
found that undergraduates self-reported higher distress lev-
els compared with the general adult population during the
carly stages of the pandemic in China.
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Data from longitudinal studies of undergraduates and
young adults show increases in correlates of psychological
distress following the pandemic as compared with more typ-
ical years. This includes increases in perceived stress com-
pared with 2 years prior (Shanahan et al., 2020) and increases
in rates of depression and anxiety symptomology compared
with the year before the pandemic (Huckins et al., 2020;
Zimmermann et al., 2020). Zimmermann et al. (2020) mea-
sured undergraduates’ depression and anxiety three times
prior to the pandemic (two, five, and eight months prior) and
once during the beginning of the pandemic in Spring 2020.
Not only did average scores on both the depression and anxi-
ety inventories increase (37% and 17% increases from the
beginning of the year, respectively), but so did the propor-
tion of students meeting the diagnostic criteria for major
depression and anxiety disorder (Zimmermann et al., 2020).

Taken together, these findings suggest that the onset of the
pandemic has negatively predicted undergraduates’ distress and
correlative symptomologies, and may potentially exacerbate
their already declining psychological well-being. At the same
time, the nature of the relationship between psychological dis-
tress and student learning has not been well understood.

Distress, Mind Wandering, and Academic Performance

Distress and Academic Performance. Increased distress
during the pandemic may have serious implications for stu-
dents’ academic performance. Compared with prepandemic
responses in Fall 2019, a greater proportion of students in
Spring 2020 believed that increases in correlates of dis-
tress—including experiences of anxiety (12% increase),
depression (10% increase), and mental and emotional health
challenges more generally (39% increase)—were negatively
affecting their ability to perform academically (Healthy
Minds Network, 2020). Student perceptions align with real-
ity: experiencing stress overload (i.e., distress) in college has
been linked to lower exam scores and higher attrition rates
(Amirkhan & Kofman, 2018; see Heissel et al., 2017, for
how these factors might interact with students’ marginalized
identities).

Like many adults, undergraduates’ sources of distress
during the pandemic have stemmed from concerns about
their health and safety, potential economic consequences of
the pandemic, and social isolation (e.g., Wang et al., 2020;
Zimmermann et al., 2020) in addition to the burden shared
by students of all ages who have had to rapidly navigate to
new online learning formats and complete demanding
schoolwork in new and often distracting environments.
Accordingly, national and university-wide surveys of under-
graduates (Chirikov et al., 2020; Hoyt et al., 2020; Kecojevic
etal., 2020; Son et al., 2020; Soria et al., 2020; Zimmermann
et al.,, 2020) and analyses of their social media content
(Literat, 2021) revealed that concerns about academic suc-
cess—particularly difficulties concentrating and increased
distractions at home—were a primary concern for students



and were positively correlated with levels of self-reported
anxiety, depression, and perceived stress (Kecojevic et al.,
2020). These concerns about difficulty concentrating on
schoolwork have disproportionately affected women (Hoyt
et al., 2020), students of lower income backgrounds (Soria
et al., 2020), and racial/ethnic minorities (Literat, 2021),
particularly Latinx students (Zimmermann et al., 2020).

Distress to Distraction. Despite the growing consensus that
distress poses a threat to academic achievement, a critical,
and to the best of our knowledge, unconsidered question is
precisely sow distress about the pandemic may affect learn-
ing and performance. This is information that would provide
key insights for interventions to maintain students’ academic
success despite the continuing crisis.

Prevailing models (e.g., Blascovich & Mendes, 2010)
describe stress as a balance between one’s perceived coping
resources and how demanding they believe the stressor to
be. When one feels that a stressor exceeds their ability to
cope (causing distress), it can pose a threat for performance
across a variety of domains, including cognitive perfor-
mance (Blascovich et al., 1999). When one is distressed, it
becomes difficult to focus on ongoing tasks, as the personal
and often negative distressing thoughts are prioritized in
attention (Jamieson et al., 2012; see Mathews & MacLeod,
1994; McVay & Kane, 2010). Amirkhan and Kofman (2018)
show that feeling overwhelmed with stress can induce long-
term cognitive disruptions, including increased distractibil-
ity and decreased focus, much in line with undergraduates’
stated concerns during the pandemic (Chirikov et al., 2020;
Hoyt et al., 2020; Kecojevic et al., 2020). Adjacent litera-
tures examining choking under pressure and stereotype
threat similarly find that negative affective experiences, like
anxiety induced by distressing events, can generate intru-
sive, distracting worries that direct attention internally and
away from the task at hand, leading to impaired test perfor-
mance (see Beilock, 2008; Schmader et al., 2008) and learn-
ing (see Appel & Kronberger, 2012).

Mind Wandering

Behaviorally, these task-irrelevant cognitive intrusions
may manifest as mind wandering (McVay & Kane, 2010).
Mind wandering is a typically unintentional and uncon-
scious redirection of attention from the external (e.g., an
educational task) to the internal (e.g., personal concerns;
Smallwood & Schooler, 2006), with consequences for test
performance (see Randall et al., 2014, for a review) and
potential cumulative effects for learning (see Smallwood
etal., 2007). Mind wandering may be an important factor for
online learning: mind wandering occurs frequently during
online lectures and impairs students’ potential to learn from
the lesson (Pan et al., 2020; Risko et al., 2012; see Schacter
& Szpunar, 2015) and attain long-term achievement
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outcomes, like grades (Wammes et al., 2016b). This relation
between mind wandering and learning has been tested in
typical lecture contexts with little attention to the additional
effects of student distress. We suggest that feeling distressed
during an online lecture may further impede students’ learn-
ing potential, as mind wandering has been shown to mediate
the relationship between daily life stressors (Banks & Boals,
2017) and experimentally induced stressors (Banks et al.,
2015; Mrazek et al., 2011) on cognitive performance.

Stress Regulation Interventions

Thus, to maximize students’ learning potential, if distrac-
tion and mind wandering is the mechanism by which distress
leads to reduced achievement, it will be important to support
students in reducing the frequency of mind wandering, particu-
larly during the pandemic when distress is elevated. One
approach to reduce mind wandering is to help students monitor
and redirect their attention (Szpunar, 2017): If distress leads
one to divert attention inward, impairing performance, then
can we help students change how they relate to their distress-
ing thoughts so that they do not become distracting? Much
research in emotion regulation has examined precisely that,
finding that cognitive regulation strategies are most adaptive in
academic performance contexts (see Harley et al., 2019). We
test two of these strategies in Study 2: stress reappraisal and
mindfulness, as these have both been shown to help students
reduce their experiences of distress, maximize cognitive abil-
ity, and improve long- and short-term academic goals.

Specifically, stress reappraisal interventions aim to
change how one conceptualizes stress by teaching individu-
als that stress is not always something to be avoided (i.e.,
stress does not equal distress). Rather, these interventions
inform individuals of the positive, adaptive functions of
stress (eustress) that can be harnessed to improve focus in
performance contexts (see Crum et al., 2020). On the other
hand, mindfulness interventions aim to help individuals non-
judgmentally exist in the present moment by letting go of
distressing thoughts in order to preserve task-directed atten-
tion (e.g., Brunyé et al., 2013; Jha et al., 2010). Critically,
both stress reappraisal (Johns et al., 2008; Schuster et al.,
2015) and mindfulness interventions (Mrazek et al., 2013;
see Smallwood et al., 2007) underscore the role of attention
in mitigating any impacts of distress on learning and perfor-
mance, making them choice candidates to aid students in
attenuating mind wandering during learning.

Present Studies

A growing body of work has already shown that undergrad-
uates, particularly students of historically marginalized identi-
ties, are under considerable distress during the pandemic and
commonly report increased distractions and difficulty concen-
trating (e.g., Chirikov et al, 2020). Indeed, there is
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much concern about the extent to which the pandemic will
affect academic success and achievement gaps now and in the
future (Aucejo et al., 2020). However, relatively little is yet
known about the precise mechanisms by which COVID-19 dis-
tress might impair students’ potential to perform and learn—
information that would provide key insights for interventions to
maintain students’ academic success despite the continuing cri-
sis. Across two studies, we highlight one possible mechanism
by which pandemic-related distress may immediately compro-
mise learning potential: mind wandering. We assess students’
learning from a controlled, videotaped, online lesson—mirror-
ing common asynchronous teaching practices. In Study 1, we
measured COVID-19 distress in an undergraduate sample and
report how distress threatened learning by increasing mind
wandering. In Study 2, we replicate and extend findings from
Study 1 by probing what students were distressed about and
testing stress regulation strategies as one way to mitigate the
effects of distress on mind wandering during learning.

Study 1

We had two primary aims in Study 1. First, we were inter-
ested to understand students’ experiences during the pan-
demic, and in particular, the extent to which students reported
that the pandemic was causing them distress. Second, we
explored whether and how distress had consequences for
learning. We examined students’ learning from a brief video
lesson and tested whether distraction may be a key mecha-
nism in distress-related decrements in learning.

Method

Participants. Between May and June 2020, we recruited 258
students from six classes at a large public university in the
western United States to participate in this study in exchange
for a $20 Amazon gift card. Only the 204 (160 women, one
gender unspecified) who finished the survey were included in
analyses. Women were somewhat overrepresented in our sam-
ple relative to the university’s undergraduate population at
large (53%; National Center for Education Statistics, n.d.). The
recruited courses included two education courses (n = 54),
two criminology courses (7 = 99), and a biology course (n =
23). We also recruited students from a masters-level education
course (n = 25). Three students did not provide course enroll-
ment information. Participants’ self-reported race/ethnicity
(44% Asian American, 31% Latinx, 15% White, 1% Black,
and 9% Multiracial) largely mirrored the Hispanic-serving and
Asian American Pacific Islander-serving university’s student
body (37% Asian American, 25% Hispanic/Latinx, 13%
White; National Center for Education Statistics, n.d.). 56% of
participants were first generation university students.

Procedure. Students were informed that the purpose of the
study was “to better understand the impact of course
instructional strategies, as well as the unique social context
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and pressures during the time of the COVID-19 pandemic.”
All study materials were delivered to students via Qual-
trics. The study required approximately 45 minutes to com-
plete and students were able to pause and resume the survey
at their leisure. Students first provided informed consent,
then completed a series of surveys assessing their pan-
demic-related distress and trait anxiety. Afterward, they
watched the video lesson, reported on their frequency of
mind wandering during the lesson, and answered questions
based on the video.

Measures

COVID-19 distress. To assess students’ distress regard-
ing the COVID-19 pandemic, we administered the 15-item
Impact of Events Scale (Horowitz et al., 1979). This is a
widely used measure of subjective psychological distress in
response to a specific life event (Horowitz et al., 1979). On
the basis of Ridner’s (2004) concept analysis and definition
of distress, we chose the Impact of Events scale to measure
distress as it allowed us to capture the negative, event-spe-
cific psychological impact of the pandemic without narrow-
ing on ongoing or trait-like mental health outcomes (e.g.,
depression). Additionally, we chose the scale for its focus on
distress specifically, rather than stress, which is too general
and may have adverse or adaptive effects on performance
and well-being (Selye, 1956). Last, the Impact of Events
scale has been validated for use to assess COVID-19-related
distress (Vanaken et al., 2020; Cronbach’s a. = .75), and ver-
sions of this scale have already been used to characterize
COVID-19-related distress in undergraduate samples (Vana-
ken et al., 2020; Wang et al., 2020).

Students used a 4-point Likert-type scale' (0 = not at all;
1 = rarely; 3 = sometimes; 5 = often) to report the extent to
which they experienced certain thoughts or feelings toward
the COVID-19 pandemic in the previous 7 days. See Table 1
for complete items as administered. Responses were summed
to create a continuous measure of COVID-19 distress. A
score between 0 and 25 corresponds to low-mild distress, 26
and 43 indicates moderate distress, and greater than 44 indi-
cates severe distress. Twenty-six is the recommended cut-off
for clinical treatment (Horowitz et al., 1979; Sterling, 2008).
Internal consistency of the scale in this sample was satisfac-
tory (Cronbach’s o = .87).

Trait anxiety. We administered the Trait subscale of
the State-Trait Anxiety Inventory (Spielberger & Gorsuch,
1983) in order to conceptually separate students’ pandemic-
related distress from their general tendency to be anxious.
Students used a 4-point Likert-type scale (1 = almost never
to 4 = almost always) to report the extent to which they
had certain thoughts or feelings (e.g., “I feel like a failure™)
during the prior 7 days. We reverse coded positively framed
items (e.g., “I am calm, cool, collected”) then summed
across the 20 items to generate a continuous trait anxiety
score (Cronbach’s o = .93).



TABLE 1
Items From the Impact of Events Scale

. I think about the pandemic when I do not mean to.

. I try to remove the COVID-19 pandemic from memory.

. I have waves of strong feelings about the COVID-19 pandemic.
. I have dreams about the COVID-19 pandemic.

. I stay away from reminders of the COVID-19 pandemic.

. I try not to talk about the COVID-19 pandemic.
. Pictures about the COVID-19 pandemic pop into my mind.
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. I try not to think about the COVID-19 pandemic.
. My feelings about the COVID-19 pandemic are kind of numb.
. Any reminders about COVID-19 brings back feelings about it.
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. I avoid letting myself get upset when I think about the COVID-19 pandemic or when [ am reminded of it.

. I have trouble falling asleep or staying asleep because of pictures or thoughts about the COVID-19 pandemic that come into my mind.

. I feel as if the COVID-19 pandemic has not happened or it is not real.

. Other things keep making me think about the COVID-19 pandemic.
. I am aware that I still have a lot of feelings about the COVID-19 pandemic, but I do not deal with them.

Note. The items have been modified to specifically address distress regarding the COVID-19 pandemic.

Lesson and learning. Students viewed a 14-minute
neuroscience lesson in which the presenter detailed the
neurological processes involved in song learning in birds
and implicitly—yet not directly—drew connections to
the neuroscientific underpinnings of learning in humans.
Thus, though the content presented was highly technical,
the implications were quite general. The brief lesson-plus-
comprehension check format closely aligns with highly
recommended asynchronous lecture methods common
in remote learning contexts (Gewin, 2020). After the les-
son, students answered six multiple-choice comprehension
items. Three of the items assessed students’ recall of the
lesson content. The other three items assessed students’
higher order thinking, requiring students to infer and make
connections beyond what was explicitly described in the
lesson (see Supplemental Materials, available in the online
version of this article, for comprehension items).

Mind wandering. We assessed mind wandering during
the lesson using the five-item Mind Wandering Question-
naire, modified to assess students’ mind wandering while
they were watching the lesson (e.g., “During the lesson, I
found myself listening with one ear and thinking about
something else at the same time;” Mrazek et al., 2013). We
measured mind wandering after students had watched the
video lesson, but before they answered the comprehension
items. Students’ responses to the items (1 = almost never
to 6 = almost always) were averaged to create a continuous
measure of mind wandering (Cronbach’s o= .92).

Analytic Plan. First, we describe COVID-19 distress among
our sample, using analyses of variance (ANOVAs) to explore
differences among demographic groups. Then, we use

regression analyses to test relations among COVID-19 dis-
tress, mind wandering, and learning during the lesson. Last,
we report a mediational analysis testing whether increased
mind wandering served as a mechanism to explain theorized
negative relations between distress and learning. Standard-
ized beta coefficients and standard errors are reported.

Results

COVID-19 Distress. Descriptive statistics for all outcomes
are provided in Table 2. Distress scores varied considerably
with a slight positive skew (see Figure 1). On average,
women experienced greater COVID-19 distress than men
and gender-unspecified students, (2, 201) = 3.50, p = .03,
N’ = .034. First generation, (1, 202) = 0.11, p = .74 and
Latinx students, F(1, 202) = 0.39, p = .53, had similar dis-
tress to their peers. However, at the intersection of these
identities, the first generation, Latinx women (FGLXW) had
higher average COVID-19 distress compared with all other
students, F(1,202) = 5.73, p = .02. Forty-five percent of the
sample met the criteria for moderate distress and 9% were
severely distressed, a greater proportion of whom were
women, x*(2) = 11.32, p = .003.

Learning and Mind Wandering. Full outputs for the subse-
quent regression analyses are provided in Table 3. First, we
examined impacts of COVID-19 distress on learning. We ran
a regression analysis controlling for gender, given differences
in distress, and course enrollment, given differences between
courses in their accuracy on the items, F(5, 195) = 3.36,p =
.006. No other baseline or demographic factors predicted
mind wandering or learning. We also controlled for trait anxi-
ety in regression analyses.



TABLE 2

Descriptive Statistics for All Measures in Study 1, by Self-Reported Student Identity

COVID-19 Mind Question
distress Trait anxiety wandering accuracy
Student identity (0-75) (20-80) (1-6) (0-6)
Gender
Women (n = 160) 25.60 (12.44) 47.59 (11.77) 3.38 (1.23) 3.45 (1.56)
Men (n = 43) 21.23 (11.72) 46.65 (9.17) 3.28(1.24) 3.30 (1.58)
Nonspecified (n = 1) 45.00 66.00 3.20 4.00
Latinx
Latinx (n = 62) 25.60 (12.58) 48.28 (12.61) 3.28 (1.15) 3.16 (1.59)
Not Latinx (n = 142) 24.42 (12.41) 47.14 (10.72) 3.39(1.26) 3.54 (1.53)
First generation status
First generation (n = 115) 25.03 (12.83) 48.64 (12.10) 3.26 (1.16) 3.22(1.51)
Continuing (n = 89) 24.45 (11.99) 45.99 (10.06) 3.48 (1.30) 3.69 (1.59)
Intersectional identities
FGLXW (n = 40) 28.95 (12.02) 51.30 (12.24) 3.38(1.15) 3.18 (1.66)
Not FGLXW (n = 164) 23.76 (12.37) 46.55(10.91) 3.36 (1.25) 3.48 (1.53)
Overall (n = 204) 24.77 (12.44) 47.49 (11.31) 3.36 (1.23) 3.42 (1.56)

Note. The possible range of scores is provided for each measure. FGLXW = first generation, Latinx women.
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COVID-19 Distress score

FIGURE 1. Histogram of Study 1 COVID-19 distress scores, categorized by severity of distress. Light gray indicates low-to-mild
distress, medium gray indicates moderate distress, and black indicates severe distress.

COVID-19 distress was negatively related to learning from the
lesson (3 = —0.22, SE = 0.07, p = .003): Those who were more
distressed about COVID-19 learned less. We next tested mind
wandering as a possible mechanism underlying distress-related
differences in learning. A regression analysis revealed a positive
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relationship between COVID-19 distress and mind wandering
during the lesson (f = 0.21, SE = 0.07, p = .004). Higher dis-
tressed students paid less attention to the lesson, even after con-
trolling for their general anxious tendencies. Moreover, mind
wandering during the lesson negatively predicted learning



TABLE 3

Results From the Regression Analyses of Learning From the Lesson on COVID-19 Distress (1), Mind Wandering on COVID-19 Distress
(2), Learning on Mind Wandering (3), and Learning on Mind Wandering and COVID-19 Distress (4) in Study 1

Outcome Predictor B (SE) t Significance
1. Learning COVID-19 distress —0.22 (0.07) —2.96 .003
Trait anxiety —0.07 (0.07) —-1.00 32
Gender Woman 0.22 (0.17) 1.29 .20
Unspecified 0.72 (1.01) 0.71 48
Course Education 2 —0.70 (0.33) -2.10 .04
Biology 1 0.08 (0.36) 0.23 .82
Criminology 1 —0.43 (0.33) -1.30 .20
Criminology 2 —0.32 (0.32) —0.97 .33
Graduate Education course 0.18 (0.36) 0.50 .62
2. Mind wandering COVID-19 distress 0.21 (0.07) 2.94 .004
Trait anxiety 0.22 (0.07) 3.04 .003
Gender Woman —0.10 (0.17) -0.57 .57
Unspecified —0.91 (1.00) -0.91 .37
Course Education 2 0.35(0.33) 1.06 .29
Biology 1 —0.46 (0.36) -1.30 20
Criminology 1 0.07 (0.33) 0.22 .83
Criminology 2 —0.17 (0.32) —0.51 .61
Graduate Education course 0.08 (0.35) 0.23 .82
3. Learning Mind wandering —0.29 (0.07) —4.09 <.001
Trait anxiety —0.06 (0.07) —-0.87 .38
Gender Woman 0.14 (0.16) 0.84 40
Unspecified 0.24 (0.99) 0.24 .81
Course Education 2 —0.61 (0.33) -1.85 .07
Biology 1 —0.09 (0.35) -0.24 .81
Criminology 1 —0.41 (0.33) -1.26 21
Criminology 2 —0.39 (0.32) -1.21 23
Graduate Education course 0.13 (0.35) 0.40 .69
4. Learning Mind wandering —0.26 (0.07) —3.58 <.001
COVID-19 distress —0.16 (0.07) -2.24 .03
Trait anxiety —0.02 (0.07) -0.24 .81
Gender Woman 0.19 (0.16) 1.18 24
Unspecified 0.49 (0.99) 0.50 .62
Course Education 2 —0.61 (0.33) —1.88 .06
Biology 1 —0.04 (0.35) —-0.10 .92
Criminology 1 —0.41 (0.32) -1.28 .20
Criminology 2 —0.36 (0.32) -1.13 .26
Graduate Education course 0.20 (0.35) 0.57 .57

Note. Standardized coefficients and standard errors (SEs) are reported. The overall models are all statistically significant: (1) £(9, 191) = 3.49, p < .001,
adjusted R* =0.10. (2) F(9, 191) = 4.09, p < .001, adjusted B> = .12. (3) F(9, 191) = 4.48, p < .001, adjusted R> = .14. (4) F(10, 190) = 4.62, p < .001,
adjusted R* = .15. Men and Education course 1 were included as reference categories for gender and course, respectively.

(B =-0.29, SE = 0.07, p < .001 )—inattention came at a cost to
learning gains. A final model simultaneously testing all predictors
on learning revealed similar negative associations between mind
wandering and learning ( = —0.26, SE = 0.07, p < .001) and
COVID-19 distress and learning (3 = —0.16, SE = 0.07, p = .03).

Mediation. Given the relations between COVID-19 dis-
tress, mind wandering, and learning, we next tested whether

mind wandering may mediate the relationship between
COVID-19 distress (independent variable) and learn-
ing (dependent variable), conditional on students’ gender,
course enrollment, and trait anxiety using Hayes’s (2013)
PROCESS model with 10,000 bootstrapped samples. We
found that mind wandering during the lesson mediated the
effect of COVID-19 distress on learning (f = —0.06, SE =
0.03, 95% CI [-0.11, —0.01]). After accounting for mind
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wandering, the magnitude of the direct effect of COVID-
19 distress on learning decreased by 69% and was no lon-
ger statistically significant (3 = —0.13, p = .07). This lends
further evidence to suggest that distress about the pandemic
might harm learning potential by co-opting attention.

Discussion

To summarize, in Study 1 we found that undergradu-
ates—particularly FGLXW-—were moderately to severely
distressed about the COVID-19 pandemic on average. One
in two students met the clinical criteria for treatment, and
one in 10 met the criteria for extreme distress. Moreover, we
found evidence to suggest that this distress was negatively
related to students’ ability to learn from a brief neuroscience
lesson by increasing mind wandering during instruction.
These findings build on prior work establishing distraction
due to mind wandering as an important mechanism underly-
ing distress-related decrements in learning and performance
(Banks & Boals, 2017; Banks et al., 2015; Mrazek et al.,
2011). We add to this by showing the same pathway can
explain how students’ distress regarding the COVID-19 pan-
demic may also affect their learning, even in one, brief learn-
ing opportunity.

Still questions remained that we wished to address in
Study 2. First, though the Impact of Events Scale provided a
useful assessment of global distress, it was unclear what spe-
cifically about the pandemic might have related to increases
in students distress, and whether this may differ across stu-
dent populations. Second, given the important mediating
role of mind wandering, we next asked whether we could
reduce the impact of distress on distraction by instructing
students on how to regulate their feelings of stress prior to
instruction.

Study 2

Recent work has called for research into how best to miti-
gate experiences of distress during the pandemic (Behan, 2020;
Hagger et al., 2020). Two stress regulation strategies have
received growing support prior to and during the pandemic:
stress reappraisal and mindfulness. Each is reviewed in turn.

One strategy to alleviate the deleterious impacts of stress
on performance is to reframe how we think about stress in
the first place. It is commonly believed that stress is debili-
tating for performance (Liu et al., 2017). However, recogniz-
ing the benefits of stress and stress responses can actually
promote learning and performance (Crum et al., 2020).
Stress reappraisal interventions highlight the adaptive func-
tions of moderate stress—including heightened focus, mobi-
lization of cognitive resources, and increased blood flow to
the brain—and encourage participants to think about their
stress as an asset when facing a stressor (Brooks, 2013;
Jamieson et al., 2010).

Stress reappraisal may promote performance by recon-
ceptualizing stress itself as a coping resource (see Jamieson
et al., 2018). In other words, though students may initially
feel distressed, reappraising their sensations and perceptions
means that stress would not necessarily translate to distract-
ing thoughts and worries, lower performance, and other typi-
cally debilitating consequences of distress. Additionally, if
students’ stressful and distracting thoughts are appraised as
beneficial, rather than threatening, then they are less likely
to engage in maladaptive coping strategies, like suppressing
their thoughts and feelings, resulting in less mind wandering
and improved performance (Johns et al., 2008; Schuster
et al., 2015). Accumulating evidence shows that training
undergraduates to reappraise their stress yields improve-
ments in performance on stressful tests (Brooks, 2013;
Jamieson et al., 2010; Jamieson et al., 2016; Johns et al.,
2008) and increases in grades (Keech et al., 2018; Keech
et al., 2021). These interventions are quick and oftentimes
delivered via short informational videos (Crum et al., 2013;
Keech et al., 2021). As such, recent work (Hagger et al.,
2020) has called for researchers and practitioners alike to
employ stress reappraisal strategies to reduce the psycho-
logical impact of the COVID-19 pandemic.

Another stress management strategy recommended dur-
ing the pandemic is mindfulness (Behan, 2020; e.g., Sweeny
et al., 2020). Mindfulness is a practice aimed at being inten-
tionally attentive to the present moment (Bishop et al., 2004;
Kabat-Zinn, 2003) and is characterized by an ethos of meta-
cognitive monitoring, nonjudgmental acceptance, and
detachment (Lindsay & Creswell, 2019; Rahl et al., 2017).
Like stress reappraisal, mindfulness practices, including
mindfulness-based stress reduction interventions, can reduce
the impact of stress on a variety of behavioral, affective, and
cognitive indices (see Brown, 2007).

Mindfulness and mind wandering are, by definition, neg-
atively related (Mrazek et al., 2012)—one occurs in the
absence of the other. Just minutes of mindfulness training
can reduce the frequency and salience of mind wandering
and task-irrelevant thoughts (Mrazek et al., 2012). Evidence
from short and long-term interventions show that mindful-
ness training can promote cognitive and test performance
when under high stress (Brunyé et al., 2013; Jha et al., 2010)
by reducing the frequency of mind wandering (Mrazek et al.,
2013). In fact, researchers have called for mindfulness train-
ing to alleviate detrimental impacts of mind wandering on
academic performance (Smallwood et al., 2007).

Therefore, in Study 2, we randomly assigned some stu-
dents to receive stress reappraisal or mindfulness instructions
prior to watching the video lesson. Additionally, we were
curious to learn more about students’ experiences during the
pandemic: Specifically, what aspects of the pandemic were
particularly worrisome to students. Importantly, and given
prior work (Hoyt et al., 2020; Literat, 2021; Zimmermann
et al., 2020), we examine whether these worries may



systematically concern some students of historically margin-
alized backgrounds and identities more than others.

Method

Participants. This study was preregistered through the
Open Science Framework (http://osf.io/kq9gp). Planned and
exploratory analyses are outlined below in the Analytic Plan.
Data collection for Study 2 occurred between October 2020
and March 2021, when online learning was no longer novel
or in emergency implementation. A power analysis origi-
nally called for a sample size of 251 to determine a medium
effect size (as we found in Study 1) between three conditions
at a= .05 and power = 0.95; we oversampled to account for
incomplete or inattentive student responses and the addition
of a partial survey option (described below).

A total of 569 students from seven classes at two large
public universities in the western United States participated
in this study. Forty-nine students opted for a partial version
of the survey and are analyzed separately from the remain-
der of the sample. Of the primary sample, students were
dropped from analyses for incomplete data (n = 33), or for
failing one or both of the attention checks (n = 60), for a
total of 432 students (343 women, seven gender unspecified)
for whom we had complete data. The undergraduate courses
included four education courses (n = 71), two psychology
courses (n = 275), four biology courses (n = 54), and an
anthropology course (n = 27). Five students did not provide
course enrollment information. Students’ self-reported race/
ethnicity (44% Asian American, 35% Latinx, 10% White,
2% Black, 9% Multiracial/Other) and proportion first gen-
eration status (56% first generation) resembled Study 1 and
the Hispanic-serving and Asian American Pacific Islander-
serving universities’ student bodies at large.

Procedure. The procedure and measures were largely sim-
ilar to Study 1. Students first completed the Impact of
Events Scale (Cronbach’s o = .85), followed by the trait
anxiety survey (Cronbach’s a = .93), then watched the
same video neuroscience lesson, completed the Mind Wan-
dering Questionnaire (Cronbach’s o = .92), and lastly
answered the six multiple-choice comprehension items.
Here, we describe the few key differences between Studies
1 and 2. First, to better understand whether our volunteer
sample was representative of the student body, all recruited
students were provided the option to complete the full sur-
vey or a 5-minute partial survey, which assessed demo-
graphics and general perceptions and attitudes during the
pandemic. We also made two additions to the procedure
prior to students watching the neuroscience lesson: First,
we probed what pandemic-related concerns students were
worried about. Immediately after, we manipulated stress
regulation instructions for students prior to the lesson.
Each modification is described next.

Distress, Distractions, and Learning During COVID-19

Measures

Partial survey. Students who volunteered to complete
the approximately 45-minute survey may have been quali-
tatively different than the student body at large. To exam-
ine the representativeness of our sample, we offered all
recruited students a 5-minute, partial survey option, which
consisted of the original demographic questions from Study
1 plus four additional items assessing perceived changes in
academic and personal well-being during the pandemic. All
students first completed the partial survey, either for course
extra credit or a $5 Amazon gift card, then were asked if
they would like to continue to the full survey to receive the
$20 Amazon gift card. No differences on any of the items
emerged between those who completed the full or partial
versions, lending some evidence to suggest that study par-
ticipants who volunteered to complete the full survey were
not systematically different from the student body.”

Pandemic-related worry. Immediately following the
Impact of Events Scale, we added items to assess which
domains of pandemic-related concerns students found wor-
risome. Based on prior work (Son et al., 2020) and pilot data
from Study 1, we inquired about six broad domains of con-
cern during the pandemic: three of which captured worries
about learning (technological obstacles to learning, social
obstacles to learning, distractions in the learning environ-
ment) and three of which captured more general worries
(health concerns, economic concerns, and social support
concerns). For each of the six domains, we first asked stu-
dents whether or not they worried about it, and if so, the
extent to which they worried about it. The latter was mea-
sured on a 0 to 100 sliding scale (0 = not worried, 100 =
very worried) and we summed across these values for each
domain to create a composite worry index (range: 0—600).
Then, for each domain, we posed an open-ended question
where we invited students to elaborate on their worries.
Though these responses are not analyzed here, we provide
example quotes for descriptive purposes in Table 4.

Stress reappraisal and mindfulness instructions. Prior
to the video neuroscience lesson, students were randomly
assigned to a control condition or to one of two stress reg-
ulation conditions: Stress Reappraisal or Mindfulness. All
students were informed that they would watch a video that
would teach them a research-based technique to help stu-
dents learn during difficult times. The videos were designed
by the researchers and modelled after prior research. Each
video was approximately 3 minutes in length and consisted
of images, animation, and on-screen text plus narration.

Stress reappraisal and mindfulness videos consisted of
the same four parts: First, we described the concern about
distraction expressed by undergraduates at their institution.
Then, we briefly summarized the science behind stress and
distraction. Third, we defined stress reappraisal or
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TABLE 4

Domains of Pandemic-Related Concerns and Example Quotes From Students’ Open-Ended Responses

Domain

Example quote

Technological obstacles to
learning
Social obstacles to learning

“I worry that I will not have internet connection when I have an important assignment, test or
meeting, and I fear that the professor will not understand”
“I do not feel as engaged in a zoom classroom whereas in person we would be able to connect with

our teachers and peers. I am not receiving the college experience I have been hoping for.”

Distractions while learning

“At home it is very distracting because I have a younger sister and brother, as well as my parents

who will continuously ask me for help, bother me or simply be loud in the house which makes
taking quizzes and tests especially stressful.”

Health concerns

“I have asthma and my family members also have their own conditions. My grandfather is 87 so he

is at risk too. It worries me if one of us gets sick it would be hard to try and quarantine because
there is more people than rooms.”

Economic concerns

“My dad has been working on and off at restaurants since March and my mom nannies children

only occasionally now, whereas before she did so every day during the week. This has obviously
translated to less income and it worries me.”

Social support concerns

“I am actually losing contact with many of the close friends I cherish. More than not seeing people

who provide me social support, I feel that these friends lack social support as well and I try to
reach out to them but contact is overall harder online than in-person.”

mindfulness, and described how the strategy can reduce the
impact of distress on distraction.

Critically, both videos highlighted the attention enhanc-
ing attributes of each strategy. In the stress reappraisal video
(modeled after Beltzer et al., 2014; Crum et al., 2013;
Jamieson et al., 2010), students were informed of the often-
unconsidered adaptive side of stress—specifically, that stress
hormones can activate higher order cognitive and physiolog-
ical functions necessary for performance, including helping
students focus their attention on what they need to learn.
Students in the stress reappraisal condition were encouraged
to view any distressing thoughts or feelings that may arise as
adaptive when watching the video lesson. In the mindfulness
video (modeled after Erisman & Roemer, 2010; Mrazek
et al., 2012; Mrazek et al., 2013; Schuster et al., 2015), stu-
dents were instructed to mindfully and nonjudgmentally
accept and let go of any stressful thoughts or feelings. Doing
so during the lesson, they were informed, would help them
preserve their limited higher order cognitive functions and
help them focus their attention on what they need to learn.

After the video instructions, those in the stress reappraisal
and mindfulness conditions were asked to take three minutes
to practice the strategy before the lesson began. Students
were invited to free write about any current distressing or
distracting thoughts and feelings and describe how they
would apply their given strategy to mitigate these experi-
ences during the lesson.

Those in the control condition watched a shorter video
(approximately 15 seconds) that simply asked them to pay
attention to the upcoming lesson. They did not free write
prior to the lesson.

Strategy use and perceived efficacy. After the neurosci-
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ence lesson video, students in the mindfulness and reap-
praisal conditions were asked whether or not they actually
attempted their instructed strategy (strategy use) and were
asked to use a 7-point Likert-type scale (1 = not at all; 4
= somewhat; 7 = very much) to report how much they
agreed that the strategy they learned about could be useful
for improving their learning in future online courses (per-
ceived efficacy). All students then proceeded to answer the
six multiple-choice comprehension items.

Analytic Plan. The analytic plan is similar to Study 1. We
first describe COVID-19 distress among our sample and use
exploratory ANOVAs to explore demographic correlates of
distress. Next, in another exploratory analysis, we use chi-
square tests and ¢ tests to describe students’ pandemic-related
worries and examine how this too may differ among stu-
dents. Then, in line with Study 1, we use multiple regression
analyses to test predicted relations between distress, mind
wandering, and learning from the video lesson, and test the
mediational pathway. Finally, we test the effects of mindful-
ness and stress reappraisal instructions on students’ mind
wandering and learning using regression analyses, and
examine students’ perceived efficacy of each strategy with
ANOVAs. We conclude with exploratory analyses of stu-
dents’ implementation of each strategy, including chi-square
tests, logistic regression, and an instrumental variable analy-
sis to account for noncompliance. Standardized beta coeffi-
cients and standard errors are reported.

Results

COVID-19 Distress. Overall descriptive statistics for all
measures are provided in Table 5. First, we examine students’



TABLE 5

Descriptive Statistics for All Measures in Study 2, by Self-Reported Student Identity and Condition

COVID-19 Trait anxiety Mind wandering Question

Student identity/condition distress (0-75) (20-80) (1-6) accuracy (0-6)
Gender

Women (n = 343) 27.03 (13.36) 52.36 (11.34) 3.45(1.34) 3.76 (1.57)

Men (n = 82) 23.12 (13.23) 49.02 (11.72) 3.18 (1.22) 4.16 (1.55)

Nonspecified (n = 7) 25.43 (10.52) 60.00 (9.38) 3.51(1.35) 4.71 (2.14)
Latinx

Latinx (n = 150) 26.78 (13.85) 51.17 (12.32) 3.35(1.31) 3.79 (1.58)

Not Latinx (n = 282) 25.99 (13.10) 52.22 (11.02) 3.42 (1.33) 3.88(1.59)
First generation status

First generation (n = 224) 26.16 (13.94) 51.65 (11.55) 3.45(1.34) 3.78 (1.53)

Continuing (n = 208) 26.38 (12.73) 52.07 (11.43) 3.34(1.31) 3.92 (1.63)
Intersectional identities

FGLXW (n = 107) 27.48 (14.08) 52.45 (12.25) 3.38(1.34) 3.72 (1.61)

Not FGLXW (n = 325) 25.86 (13.10) 51.66 (11.23) 3.40 (1.32) 3.89 (1.58)
Condition

Control (n = 141) 26.75 (13.34) 52.16 (11.12) 3.52(1.33) 3.89 (1.51)

Mindfulness (n = 148) 24.92 (13.41) 52.01 (11.60) 3.09 (1.26) 3.87 (1.73)

Reappraisal (n = 143) 27.18 (13.30) 51.39 (11.77) 3.60 (1.33) 3.78 (1.50)
Overall (n = 432) 26.26 (13.35) 51.85(11.48) 3.40 (1.32) 3.85(1.58)

Note. The possible range of scores is provided for each measure. FGLXW = first generation, Latinx women.

global COVID-19 distress (Impact of Events scale). Then, we
explore their specific pandemic-related worries. Women, F(2,
429) = 2.87, p = .06, first generation students, F(1, 430) =
0.03, p = .87, and Latinx students, F(1, 430) = 0.35, p = .56,
had similar average COVID-19 distress scores compared with
their peers. Similarly, FGLXW had similar average distress to
the sample at large, F(1, 430) = 1.18, p = .28. Fifty percent
of the sample met the criteria for moderate distress and 12%
were severely distressed (see Figure 2). Compared with their
peers, a greater proportion of women were moderately or
severely distressed, x*(2) = 7.44, p = .02.

Pandemic-Related Worry. Data for pandemic-related wor-
ries are provided in Table 6. At least half of the sample
reported worrying about each domain of concern, highlight-
ing the pervasive impact of the pandemic. Students most
commonly reported concern regarding the health of them-
selves and their loved ones, with 80% of the sample report-
ing having worried about it at some point, followed by
worries about social obstacles to their learning, worry
regarding finding necessary social support, and worry about
distractions during learning.

These worries disproportionately affected some students
more than others. Figure 3 shows students’ composite worry
index by student-reported identity. Students’ worry index
was positively related to their COVID-19 distress, 7(430) =
0.43, p < .001. In line with gender differences in students’
general COVID-19 distress, in an exploratory analysis we
found that women worried to a greater extent than men,

#(423) = —2.86, p =.004, d = —0.35. We also found that
Latinx students, #430) = —2.97, p =.003, d = —0.30, and
first generation students, #(430) = —3.40, p <.001, d =
—0.33, were more worried than their peers. In fact, these
identities intersected to predict worry: FGLXW worried to a
greater extent than their peers, #423) = -3.61, p < .001, d
= —0.40.

We next explored whether these differences in worry
were specific to certain domains of pandemic-related con-
cern. Differences by student self-reported identity were most
pronounced in the domains of economic concerns and dis-
tractions (see Table 6). Again, these identities intersected to
disproportionately impact FGLXW, a greater proportion of
whom expressed worry about distractions while learning,
x*(1) = 8.40, p = .004, and economic consequences of the
pandemic, x*(1) = 4.78, p = .03, compared with their peers.
Thus, not only do FGLXW worry to a greater extent than
their peers across all pandemic-related domains, which is
related to more COVID-19 distress in general, but they also
worry about distractions while learning disproportionately
more frequently than their peers.

Learning and mind wandering. Full regression outputs
for subsequent regression analyses are provided in Table 7.
Because women were more distressed (see above) and, sur-
prisingly, learned less than their peers, F(2, 429) = 3.22, p
= .04, % = .015, gender is included as a covariate alongside
trait anxiety in all subsequent analyses (though all results
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FIGURE 2. Histogram of Study 2 COVID-19 distress scores, categorized by severity of distress. Light gray indicates low-to-mild
distress, medium gray indicates moderate distress, and black indicates severe distress.

TABLE 6
Frequency of Worry About Pandemic-Related Domains by Self-Reported Student Identity
Tech Social Health Economic Social support

Student identity obstacles obstacles Distractions concerns concerns concerns

Gender, %
Women (n = 343) 50 74 60 81 55 61
Men (n = 82) 37 74 49 72 46 52
Nonspecified (n = 7) 57 100 57 100 43 86
Difference? 1 T

Latinx, %
Latinx (n = 282) 44 76 68 84 57 61
Not Latinx (n = 150) 49 74 53 77 51 59
Difference? ok t

First generation status, %
First generation (n = 224) 48 75 66 80 60 59
Continuing (n = 208) 47 74 50 79 47 60
Difterence? ok woE

Intersectional identities, %
FGLXW (n = 107) 48 76 70 85 63 64
Not FGLXW (n = 325) 47 74 54 78 37 59
Difference? ok *

Overall (n = 432), % 47 75 58 79 53 60

Note. Percentage values refer to the proportion of students responding yes to worrying about each pandemic-related domain. Difference? indicates a statisti-
cally significant difference between groups as measured by chi-square tests.
Tp <10, #p < .05. #¥p < .01, ***p < 001.

12



320

[\
®©
<o

Composite Worry Index
o

N
[
S

300
EX 33
* %
1 % % %
260 o
: . . .
200

Men Women Latinx Not Latinx Firstgen  Continuing gen  FGLXW Not FGLXW
(n=82) (n=343) (n=150) (n=282) (n=224) (n=208) (n=107) (n=325)
Gender Latinx First generation status Intersectional identities

FIGURE 3.

Students’ composite worry index by self-reported student identity. Error bars are * [ standard error of the mean. Cohen’s

d effect sizes are reported in the text. FGLXW is an indicator for whether or not a student is a first generation, Latinx woman.

“p<.01.""p < .00l

held with and without gender as a covariate). No other base-
line or demographic factors predicted mind wandering or
learning. COVID-19 distress was not a statistically signifi-
cant predictor of students’ learning (3 = —0.09, SE = 0.05,
p = .08), but distress did predict students’ mind wandering
during the lesson (B = 0.15, SE = 0.05, p = .003). Again,
greater mind wandering predicted lower learning from the
lesson (B = —0.33, SE = 0.05, p < .001). When mind wan-
dering and COVID-19 distress were both included in the
same model, only mind wandering remained a statistically
significant predictor of learning (B = —0.33, SE = 0.05, p
<.001).

Mediation. Using the same mediation analysis as in
Study 1, we found that mind wandering mediated the rela-
tion between COVID-19 distress and learning (B = —0.05,
SE = 0.02, 95% CI [-0.09, —0.02]). The direct effect was
reduced by nearly half and became statistically insignificant
after accounting for mind wandering (f = —0.05, p = .35).
Again, this provides some support for the claim that pan-
demic-related distress compromised learning potential by
increasing distraction.

Effects of Stress Reappraisal and Mindfulness on Mind Wan-
dering and Learning. We next test whether the prompts to
use mindfulness or stress reappraisal prior to the lesson miti-
gated the relations among distress, mind wandering, and
learning. Gender, x*(4) = 5.96, p = .20; first generation sta-
tus, x*(2) = 0.04, p = .98; race/ethnicity, y*(10) = 10.75, p
= 38; course enrollment, y*(12) = 5.72, p = .93; trait anxi-
ety, F(2, 429) = 0.18, p = .84; and COVID-19 distress

levels, F(2, 429) = 1.18, p = .31, were balanced across the
three conditions.

In a first model examining main effects of condition, a
regression analysis revealed statistically significant differ-
ences between conditions in mind wandering (see Table 8).
On average, those in the mindfulness condition reported
mind wandering less frequently than those in the control (3
= —0.32, SE = 0.11, p = .006) and those in the reappraisal
condition (B = —0.39, SE = 0.12, p = .001). Interestingly,
there were no differences in mind wandering between reap-
praisal and control conditions (f = 0.06, SE = 0.12, p =
.57). A second model added COVID-19 distress and the trait
anxiety covariate, showing expected positive associations to
mind wandering. The final model tested whether condition
might interact with COVID-19 distress to predict mind wan-
dering, revealing no statistically significant interactions.
This suggests that mindfulness helped all students maintain
greater attention, regardless of how distressed they were.

We repeated the above regression analysis with learning
as the outcome (see Table 9). Though mindfulness reduced
mind wandering, there was no effect of either mindfulness or
reappraisal condition on learning from the lesson. Again,
neither condition interacted with COVID-19 distress levels
to predict learning.

Use and Perceived Efficacy of Stress Reappraisal and Mind-
fulness. Mean perceived efficacy across both experimental
conditions was 4.85, roughly corresponding to the midpoint of
the scale (somewhat useful). An ANOVA revealed no differ-
ences between mindfulness (M = 4.91, SD = 1.25) and reap-
praisal (M = 4.78, SD = 1.28) conditions in their perceived
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TABLE 7
Results From the Regression Analyses of Learning from the Lesson on COVID-19 Distress (1), Mind Wandering on COVID-19 Distress
(2), Learning on Mind Wandering (3), and Learning on Mind Wandering and COVID-19 Distress (4) in Study 2

Outcome Predictor B (SE) t Significance
1. Learning COVID-19 distress —0.09 (0.05) -1.73 .08
Trait anxiety —0.05 (0.05) -0.92 .36
Gender Woman -0.21 (0.12) -1.74 .08
Unspecified 0.41 (0.39) 1.05 .30
2. Mind wandering COVID-19 distress 0.15(0.05) 2.99 .003
Trait anxiety 0.21 (0.05) 4.27 <.001
Gender Woman 0.10 (0.12) 0.81 42
Unspecified 0.02 (0.38) 0.06 95
3. Learning Mind wandering —0.33 (0.05) —7.09 <.001
Trait anxiety 0.01 (0.05) 0.22 .83
Gender Woman —0.19 (0.12) -1.62 1
Unspecified 0.43 (0.37) 1.14 .26
4. Learning Mind wandering —0.33 (0.05) —6.89 <.001
COVID-19 distress —0.04 (0.05) -0.82 42
Trait anxiety 0.02 (0.05) 0.45 .65
Gender Woman —0.18 (0.12) -1.56 12
Unspecified 0.42 (0.37) 1.12 .26

Note. Standardized coefficients and standard errors are reported. The overall models are all statistically significant. (1) F(4, 427) = 3.00, p = .02, adjusted
R* = .02.(2) F(4,427) = 10.83, p < .001, adjusted R* = .08. (3) F(4,427) = 15.06, p < .001, adjusted R* = .12. (4) F(5, 426) = 12.17, p < .001, adjusted
R? = .11. Men were included as the reference category for gender.

TABLE 8
Results From the Regression Analysis of Mind Wandering During the Lesson on Condition in Study 2
Predictor B (SE) t Significance
Model 1
Reappraisal 0.06 (0.12) 0.57 .57
Mindfulness —0.32(0.12) -2.78 .006
Model 2
Reappraisal 0.08 (0.11) 0.68 .60
Mindfulness —0.30 (0.11) -2.72 .01
COVID-19 distress 0.14 (0.05) 2.80 .005
Trait anxiety 0.22 (0.05) 4.57 <.001
Model 3
Reappraisal 0.08 (0.11) 0.25 .80
Mindfulness —0.30 (0.11) —2.41 .02
COVID-19 distress 0.08 (0.08) 1.02 31
Trait anxiety 0.22 (0.05) 4.57 <.001
Reappraisal X COVID-19 distress 0.01 (0.11) 0.06 95
Mindfulness X COVID-19 distress 0.15(0.11) 1.32 .19

Note. We first tested the main effect of assigned condition on learning in Model 1, F(2, 429) = 6.52, p = .002, adjusted R?* = .03. In Model 2, we add the
main effect of COVID-19 distress and trait anxiety covariate, F(4, 427) = 14.24, p < .001, adjusted R* = .11. In Model 3, we explore potential interactions
between condition and distress, F(6, 425) = 9.87, p < .001, adjusted R* = .11. The control group was the reference category.

In an exploratory analysis, we sought to understand
whether students actually attempted the instructed strategy
during the lesson, given that the strategies were perceived as
only somewhat useful on average. Those who reported that

efficacy, F(1, 289) = 0.84, p = .36. Controlling for trait anxi-
ety, condition did not interact with COVID-19 distress levels
to predict perceived efficacy, F(1, 286) = 0.66, p = 42.
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TABLE 9

Results From the Regression Analysis of Learning From the Lesson on Condition in Study 2

Predictor B (SE) t Significance
Model 1
Reappraisal —0.07 (0.12) —0.59 .56
Mindfulness —0.01 (0.12) —0.12 91
Model 2
Reappraisal —0.07 (0.12) —0.59 .56
Mindfulness —0.03 (0.12) —0.24 .81
COVID-19 distress —0.10 (0.05) -1.90 .06
Trait anxiety —0.05 (0.05) —0.93 .35
Model 3
Reappraisal —0.07 (0.12) —0.40 .69
Mindfulness —0.04 (0.12) 1.07 29
COVID-19 distress —0.05 (0.09) —0.57 .57
Trait anxiety —0.05 (0.05) -0.94 35
Reappraisal X COVID-19 distress 0.01 (0.12) 0.15 .88
Mindfulness X COVID-19 distress —0.16 (0.12) —1.34 18

Note. We first tested the main effect of assigned condition on learning in Model 1, F(2, 429) = 0.19, p = .82, adjusted R’
main effect of COVID-19 distress and trait anxiety covariate, (4, 427) = 1.72,

—.004. In Model 2, we add the
p = .15, adjusted R* = .007. In Model 3, we explore potential interactions

between condition and distress, F(6, 425) = 1.60, p = .15, adjusted R* = .008. The control group was the reference category.

they actually used the strategy (M = 5.07, SD = 1.21) also
reported finding the strategy more effective than those who
did not, M = 4.20, SD = 1.19; #(289) = 5.38,p < .001,d =
0.72. Strikingly, a greater proportion of students in the mind-
fulness condition (86%) reported using their instructed strat-
egy than those in the reappraisal condition, 62%; x*(1) =
22.13, p < .001: approximately two of every five students in
the reappraisal condition did not even attempt to use the
strategy after instruction.

We conducted an exploratory logistic regression analysis
to understand what factors were related to compliance. We
regressed compliance on students’ assigned condition,
COVID-19 distress levels, and their interaction, controlling
for trait anxiety. Students in the mindfulness condition (odds
ratio = 8.74, SE = 5.69, p = .001) and those higher in
COVID-19 distress (odds ratio = 1.03, SE = 0.01, p = .04)
were more likely to comply. Trait anxiety did not predict
compliance (odds ratio = 0.98, SE = 0.01, p = .20); nor did
condition interact with COVID-19 distress to predict com-
pliance (odds ratio = 0.97, SE = 0.02, p = .15).

To better understand the effects of mindfulness and stress
reappraisal for those who did use their instructed strategy,
we conducted instrumental variable analyses using students’
compliance to mindfulness and reappraisal treatments as an
instrument for assigned condition on students’ mind wander-
ing, learning, and perceived efficacy of their strategy. All
results held after accounting for students’ noncompliance
(see online Supplemental Materials for full analyses). In
sum, these results suggest that though mindfulness may in

fact reduce distraction, other factors may be important in
order for increased attention to translate to learning.

Discussion

Study 2 replicated the findings from Study 1 and included
students from another university, at a later time point during
the pandemic when online learning was no longer novel or in
emergency implementation. We again found that COVID-19
distress impaired learning via increased mind wandering,
emphasizing the important role of attention. Only mindful-
ness instructions, not stress reappraisal, reduced mind wan-
dering during the lesson, though this did not necessarily
translate to improvements in learning. Compared with reap-
praisal, participants were more likely to attempt the mindful-
ness intervention, which might have implications for realistic
spontaneous usage in the future. This aligns with prior work
showing that participants assigned to use reappraisal strate-
gies during laboratory studies frequently report using differ-
ent, uninstructed strategies (e.g., distraction, suppression;
Opitz et al., 2015; Parsafar et al., 2019). Noncompliance to
reappraisal is more likely when managing reactions to highly
intense or distressing experiences (Opitz et al., 2015).
Nonetheless, students in our study endorsed both stress reg-
ulation approaches equally, and using an instrumental vari-
able analysis, we did not find evidence that noncompliance
changed the effect of the interventions on perceived strategy
efficacy nor on engagement during and learning from the
lesson.
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Moreover, an exploratory analysis of student worry
revealed considerable differences among students.
Specifically, FGLXW not only worried about a greater num-
ber of pandemic-related factors but also worried to a greater
extent about these concerns than their peers, which was
related to the more global measure of COVID-19 distress.
Our work and others’ (Hoyt et al., 2020; Literat, 2021;
Zimmermann et al., 2020) elucidate the unfortunate reality
that the pandemic may potentially exacerbate inequalities in
educational attainment and opportunity at the university
level. The shift to remote learning has meant that women,
racial/ethnic minorities, and low-income students have had
to shoulder more responsibilities at home, in addition to sat-
isfying their course requirements without the supports and
assistance afforded during in-person instruction (Hoyt et al.,
2020; Yip et al., 2020). In line with this, we found that expe-
riencing distractions during learning was the pandemic-
related concern with the largest and most consistent
differences across gender, racial/ethnic, and first/continuing
generation groups, suggesting that certain students might
already be cognizant of the potential impacts of distractions
on their achievement. Notably, however, FGLXW in our
study did not see lower learning compared to their peers,
perhaps indicative of resilience.

To combat the observed distress-to-distraction pathway,
we instructed some students to use one of two research-
backed stress regulation strategies: stress reappraisal and
mindfulness. Both have received growing attention as effec-
tive means to reduce negative affective experiences, like dis-
tress, increase task-directed focus and attention, and improve
learning. We only found that mindfulness, not reappraisal,
reduced mind wandering during the lesson. Mindfulness and
mind wandering are considered two sides of the same coin
(Mrazek et al., 2012), yet stress reappraisal is also a tested
means to reduce mind wandering (Johns et al., 2008;
Schuster et al., 2015). In Study 2, we intentionally designed
the videos such that mentions of focus, distraction, and
attention were consistent across conditions. Nevertheless,
perhaps mindfulness, with its emphasis on simply accepting
and letting go of distracting thoughts, was easier to imple-
ment than reappraisal, which requires a complete reimagina-
tion of commonly held beliefs about stress and stressful
experiences.

In support of this, Troy et al. (2018) asked adults to either
accept or reappraise their feelings while watching a sad film.
Those instructed to reappraise their feelings believed the
strategy was more difficult to implement and less effective
than those instructed to accept their feelings (also see
Sheppes & Gross, 2011). A foundational element of mind-
fulness (Lindsay & Creswell, 2019), acceptance instructs
against control and manipulation of emotional experience,
unlike reappraisal.

In fact, adults do not commonly use reappraisal in every-
day life (Brans et al., 2013; Ford & Troy, 2019; Suri et al.,
2015), particularly as stressors become more intense (Sheppes
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etal., 2014). In a survey of undergraduates’ coping during the
pandemic, Son et al. (2020) found that only 2% of students
reported using reappraisal to cope with pandemic-related
concerns, compared with 29% using mindfulness-like prac-
tices (e.g., breathwork). Both perceived intensity of stressor
and perceived effort to implement strategies predict which
stress regulation strategies individuals will adopt (Sheppes
et al.,, 2014). This could explain why fewer students even
attempted reappraisal when instructed, and why reappraisal
did not lead to reduced mind wandering. Perhaps with addi-
tional practice, reappraisal would have been perceived as less
demanding and more likely to be adopted (McRae et al.,
2012; Ortner et al., 2016; see Sheppes & Gross, 2011).

General Discussion

Across nearly 700 undergraduate students from 13
courses within two universities, we test a pathway by which
distress about the COVID-19 pandemic can compromise
students’ learning by increasing the frequency that their
mind wanders during instruction. This work adds to a grow-
ing literature showing that negative affective experiences
during learning, like excess stress and anxiety, can divert
limited attentional resources to threat-related thoughts and
hinder learning potential (Jamieson et al., 2012; Schmader
et al., 2008). We add to this literature, and to the recent work
underscoring students’ own perceptions of pandemic-related
sources of distraction as a major impediment to their aca-
demic achievement (e.g., Chirikov et al., 2020; Son et al.,
2020), by exemplifying this distress-to-distraction pathway
in an assessment of undergraduates’ learning during the
ongoing COVID-19 crisis. We only assessed learning from
one short video lesson, yet research finds that even brief
instances of mind wandering during learning can impair stu-
dents’ higher order reasoning and inference (Smallwood
et al., 2008), creating gaps which may compound over time
(Smallwood et al., 2007), Additionally, given systematic dif-
ferences between students in their distress and worry, these
initial differences could serve to widen achievement gaps in
the long term. Last, though we find large, consistent rela-
tions between distress, mind wandering, and learning, we
note that our conclusions may be somewhat limited as we
did not probe precisely what students were mind wandering
about during instruction. Mind wandering might not have
led to decrements in learning were students distracted by
thoughts relevant to the lesson (Jing et al., 2016; Wammes
et al., 2016b).

Distress levels remained concerningly high across Study
1 (Spring and Summer 2020) and Study 2 (Fall 2020 and
Winter 2021), suggesting that the psychological impacts of
COVID-19 did not necessarily diminish as the pandemic
continued, though comparisons are limited with our cross-
sectional design (see Hoyt et al., 2020; Zimmermann et al.,
2020, for longitudinal evidence). Nonetheless, mitigating
the effect of distress on distraction will remain an important



endeavor. Before the pandemic, a majority of students
already believed heightened stress to be a major impediment
to their academic achievement (American College Health
Association, 2020), and much work has reliably documented
relations between excess daily stress and cognitive perfor-
mance (e.g., Banks & Boals, 2017; Banks et al., 2015).
Moreover, though we have focused on video-based lessons,
mind wandering reliably predicts learning during in-person
instruction as well (Lindquist & McLean, 2011; Wammes
etal., 2016b). Thus, researchers must continue efforts to pre-
serve students’ attention in the face of everyday sources of
distress. We posit that brief mindfulness training may be one
way to reduce the effects of distress on distraction while
learning, particularly when there is little time for training.
Yet, attention is necessary but likely insufficient to produce
long-lasting, meaningful changes in learning: motivational
factors important for student engagement and learning, like
interest in the material to be learned (Wammes et al., 2016a),
are likely necessary to see gains in learning and thus warrant
future investigation.

We pursued stress regulation strategies as one way to
monitor and mitigate distraction during learning, as these
interventions can be successfully administered to students at
scale via brief videos, making it a feasible pedagogical inter-
vention. However, proactive modifications to the learning
environment may be more effective for reducing mind wan-
dering and its subsequent effects on learning (see Szpunar,
2017). During both online and in-person instruction, such
modifications may include low-stakes quizzes before (Pan
et al., 2020) or throughout (see Schacter & Szpunar, 2015)
the lesson, which can reduce mind wandering during instruc-
tion, lower test anxiety, motivate effort to learn, and improve
students’ metacognitive awareness of their learning.
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Notes

1. Students completed the Impact of Events Scale using a
4-point Likert-type scale with the same anchors corresponding to
values 1to 4 (1 = not at all; 2 = rarely; 3 = sometimes; 4 = often).
However, the original scale used values 0 to 5 (0 = not at all; 1 =
rarely; 3 = sometimes; 5 = often). To be consistent with the original
0 to 5 scale and the clinical cutoff values for low-mild, moderate,
and severe distress based on these values (Horowitz et al., 1979;

Distress, Distractions, and Learning During COVID-19

Sterling, 2008), we rescaled students’ responses to each item to cor-
respond to the original 0-5 scale. We use these rescaled COVID-19
distress scores in all analyses. Importantly, all results are consistent
using either the original or rescaled COVID-19 distress scores.

2. Three items were answered using a 0 to 100 sliding scale (0
= not at all stressed to 100 = very stressed): How stressed out
have you felt about classes this quarter? To what extent do you
feel that the COVID-19 pandemic has affected your ability to per-
form this quarter? To what extent do you feel that the COVID-19
pandemic has affected your overall well-being? One item asked
students to use a 5-point Likert-type scale (1 = not atallto 5 = a
great deal) to report how different their at-home learning context
was compared with prepandemic learning contexts. 49 students (13
men, 36 women; 39% Asian American, 31% Latinx, 18% White,
2% Black, 10% Multiracial/Other; 51% first-generation) opted to
complete the partial survey in lieu of the full one, though not all
students answered every item. There were no differences between
partial and full samples in terms of their gender, ¥*(2) = 2.26, p =
.32, race/ethnicity; y*(5) = 3.64, p = .60; or first-generation status,
x*(1) = 0.01, p = 91. At-home learning contexts were equally
novel for both samples, #(479) = 1.29, p = .20. Moreover, both
samples reported feeling equally stressed in their classes during the
quarter, #(424) = —0.31, p = .75, and agreed to a similar extent that
the pandemic had affected their academic performance, #(417) =
—0.41, p = .68, and their overall well-being, #419) = —0.05, p =
.96. This suggests that the sample who completed the full study was
not different from those who committed to only a short participa-
tion, suggesting the larger sample did not misrepresent the larger
student population.
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