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A conditional process model of academic demands and
student learning
Kevin C. Knoster and Alan K. Goodboy

Department of Communication Studies, West Virginia University, Morgantown, WV, U.S.A.

ABSTRACT
This study modeled the strain that academic demands (i.e., taking
courses with demanding workloads) place on college students’
academic performance by exploring how sources of student
academic support and stress might explain this association.
Student participants (N = 302) completed a survey about their
most demanding class of the semester and reported on how
demanding the class was, how much stress they experienced
related to the class, and how often student peers communicated
academic support in the class. A conditional process analysis
revealed that (a) academic demands were positively associated
with academic stress, (b) academic support from peers buffered
the negative effect of stress on academic performance
(moderation), and (c) academic demands produced a negative
indirect effect on academic performance through stress, but this
indirect effect was buffered by student academic support
(moderated mediation). This study provides evidence that
students earn lower grades when academic demands create
stressors, but highlights the importance of peers communicating
support in mitigating the effects of these stressors on grades.
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Attending college can be a stressful experience for students. Above and beyond the stres-
sors encountered outside of the classroom during everyday life (e.g., relationship stressors,
lack of resources, etc.; Hurst, Baranik, & Daniel, 2013), college students are expected to
balance numerous competing academic pressures across multiple classes at the same
time. Learning new material, completing assignments, taking examinations, and
meeting overall grade requirements can be a challenging task for some students
(Crocker & Luhtanen, 2003; Kumaraswamy, 2013; Misra & McKean, 2000), roughly
half of whom report feeling overwhelmed and mentally or emotionally exhausted on a
regular basis (American College Health Association, 2018). Stress, in turn, has been associ-
ated with a variety of negative outcomes, such as poor mental (Kumaraswamy, 2013) and
physical health (Torsheim &Wold, 2001) and diminished academic performance (Felsten
& Wilcox, 1992; Struthers, Perry, & Menec, 2000), leading many colleges and universities
to implement formal academic support services (e.g., academic advising, tutoring, coun-
seling) for at-risk students. While formalized support services provide valuable resources
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to students who feel overwhelmed by academic pressures, research suggests that informal
support from student peers may be equally effective in mitigating the negative outcomes of
academic stress (Aloia & McTigue, 2019; MacGeorge, Samter, & Gillihan, 2005). Indeed,
informal support communicated by student peers may play an important part in shaping
students’ appraisals of academic situations as demanding and stressful, thereby influen-
cing students’ academic behaviors in those situations and, ultimately, their academic per-
formance. Therefore, our study explored if informal student support plays such a role by
examining the extent to which perceptions of academic demands, and in turn academic
stress, might hinder students’ performance in a course, but also evaluated if student infor-
mal peer support buffers against performance losses.

Academic stress

Lazarus and Folkman’s (1984) transactional model characterizes stress as the product of
an interactive relationship between an individual and her/his environment, proposing
that stress arises in scenarios where individuals appraise the demands of their environ-
ment as beyond their ability to address. Lazarus and Folkman (1984) suggested that
such appraisals comprise two distinct processes: primary appraisals, whereby individuals
assess the degree to which a potentially stressful event is threatening to their well-being
(e.g., “Does this event present a challenge?”), and secondary appraisals, whereby individ-
uals assess the availability (or lack thereof) of resources to manage a threat (e.g., “Am I able
to address this challenge?”). Based on these appraisals, individuals may engage in any
number of coping responses (i.e., organized sequences of behaviors implemented in reac-
tion to a stressful event). Appraisals and subsequent coping responses to stressful events
strongly influence the stress-related outcomes an individual will experience related to that
event (e.g., Folkman, 2008), which subsequently influences future appraisals of similar
stressful events (Lazarus & Folkman, 1984).

Applied to educational contexts, academic stress arises when students appraise the
demands of a specific academic environment as threatening to their well-being and
beyond their coping ability (Bedewy & Gabriel, 2015). While students may have indi-
vidual tendencies to experience more or less stress globally (i.e., generally and holisti-
cally across multiple domains), academic stress arises specifically in classroom
environments that are perceived as overwhelming. Such appraisals have been associ-
ated with negative outcomes for students, such as decreased perceptions of self-
efficacy and self-esteem (Hudd et al., 2000) and greater susceptibility to depression
and suicidal ideation (Ang & Huan, 2006). Individuals are particularly susceptible
to negative outcomes in scenarios where they attempt to address stress appraisals
using maladaptive coping behaviors (e.g., evasive behaviors, confrontative behaviors;
Padden, Connors, & Agazio, 2011). Academic stress has also been associated with
emotional exhaustion and symptoms of depersonalization (Pohlmann, Jonas, Ruf, &
Harzer, 2005), as well as negative outcomes related to academic performance, such
as lower grade point averages (GPAs) and a greater likelihood of withdrawing from
school prematurely (Felsten & Wilcox, 1992; Pritchard & Wilson, 2003). As predicted
by the transactional model of stress (Lazarus & Folkman, 1984), students’ appraisals
of stressful situations appear to have a substantial influence on their behavioral
responses to those stressors.
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Research suggests that college students are routinely faced with a variety of potentially
stressful experiences (Hurst et al., 2013). Beyond the classroom, college students regularly
contend with stressors emerging from their personal relationships with family members,
romantic partners, peers, faculty, and friends, while simultaneously managing resource-
related stressors such as a lack of time, money, technology, and sleep, among others. In
academic pursuits, college students are regularly confronted by stressors such as learning
new material, completing assignments, taking examinations, and meeting overall grade
requirements across multiple classes at the same time, all while striving to satisfy
broader expectations for performance imposed both by themselves and by others (e.g.,
parents, instructors, peers, etc.).

Exploring the specific characteristics of academic environments that students appraise
as stressful, Bedewy and Gabriel (2015) identified four primary factors that influence the
degree to which students appraise academic environments as threatening and beyond their
ability to address: academic self-perceptions (i.e., academic self-efficacy), perceptions of
workload (i.e., perspectives concerning the amount and difficulty of assignments), press-
ures to perform (i.e., perspectives concerning expectations for success set by self and
others), and time restraints (i.e., perspectives concerning whether there is enough time
available to feasibly complete a task). Considered in terms of Lazarus and Folkman’s
(1984) transactional model, the specific demands that students associate with a particular
academic environment may serve as a key mechanism driving students’ primary and sec-
ondary appraisals of that environment as stressful. Perceptions of workload, pressures to
perform, and time restraints (Bedewy & Gabriel, 2015), for example, likely contribute to
students’ primary appraisals concerning the degree to which a particular class is challen-
ging or poses a threat to their academic well-being. Similarly, academic self-perceptions
(Bedewy & Gabriel, 2015) are likely to influence students’ secondary appraisals as far as
whether they possess the necessary resources or abilities to mitigate threats presented
by an academic environment.

Perceptions of the workload associated with a given course, in particular, have been
suggested to have especially salient outcomes for instructors (e.g., increased vulnerability
to negative teaching evaluations; Eiszler, 2002) and students (e.g., decreased student com-
pliance; Mottet, Parker-Raley, Cunningham, Beebe, & Raffeld, 2006) alike. Students have
threshold expectations for workload demands in a given course (Mottet, Parker-Raley,
Beebe, & Cunningham, 2007), based on considerations such as course type and level
(Mottet, Parker-Raley, Cunningham, & Beebe, 2005), and respond negatively when
these expectations are violated by instructors or coursework they perceive as unreasonably
demanding. Mottet et al. (2007) further extrapolated that these negative reactions may be
particularly salient in courses where students do not perceive extensive workloads as useful
or valuable, characterizing these intensive yet irrelevant assignments and activities as
“busy work” (p. 163). Given this research illuminating the salience of workload percep-
tions in framing students’ experiences in the courses they enroll in, we anticipate that
college students who report perceiving a class as high in academic demands (i.e., work-
load) will also report having experienced more academic stress from that class. As such,
we offer hypothesis 1:

H1: Students’ perceptions of academic demands will correlate positively with academic stress.
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As highlighted previously, individuals’ coping responses following initial appraisals of
stressful events have a poignant influence on the outcomes they experience related to those
events (Folkman, 2008). Burleson and Goldsmith (1998) characterized effective coping
(i.e., stress responses conducive to eliminating negative affective states; Clark, 1993) as
highly communicative in nature, contending that one’s ability to cultivate and communi-
cate with his or her social networks plays an integral role in addressing and alleviating
stress. Indeed, research suggests that effective stress responses entail open verbal
expression regarding one’s stressful experiences (Pennebaker, 1997; Pennebaker, Colder,
& Sharp, 1990) and the specific ways in which individuals communicate with others
during stressful experiences (e.g., humorous communication; Booth-Butterfield, Booth-
Butterfield, & Wanzer, 2007) can play an important part in facilitating stress-related out-
comes. Given the suggested salience of communication, and particularly social support, in
framing individuals’ stressful experiences and responses to those experiences (Cohen &
Wills, 1985), this study also explored the ways in which communicative support from
student peers may influence students’ stressful experiences in classes perceived as high
in workload demands.

Student academic support

Cobb (1976) conceptualized social support as information provided by others which
causes an individual to perceive he or she is cared for and loved, esteemed and valued,
and belongs to a network of communication and mutual obligation. Similarly, social
support networks have been characterized as a “web of social ties that surrounds an indi-
vidual” (p. 414) to whom that individual may turn for assistance in times of need
(Berkman, 1984). Social support networks may thus comprise any number of different
relations an individual may have, such as family members, friends, or colleagues
(Berkman, 1984) from whom an individual may verbally or nonverbally seek help (Bur-
leson & MacGeorge, 2002). This support can take various forms, such as emotional
support, whereby individuals communicate with the intent of helping one another effec-
tively cope with emotional distress, or instrumental support, whereby individuals commu-
nicate with the intent of providing one another helpful information or tangible assistance
(Burleson, 2003). An extensive body of literature has characterized social support as a sig-
nificant predictor of both physical and mental health outcomes, ranging from reduced all-
cause mortality (Holt-Lunstad & Smith, 2012) to improved general well-being (Collins &
Feeney, 2000; Winstead & Derlega, 1985), situating social support as an important com-
munication behavior in the study of communication and relationships (Feeney & Collins,
2018).

In educational contexts, students who receive social support from their teachers
(Jones, 2008) or parents (Cutrona, Cole, Colangelo, Assouline, & Russell, 1994)
exhibit greater motivation to learn and obtain higher GPAs. Peer support, in particular,
has an especially important impact on students’ performance both inside and outside
of the classroom, because making peer connections with other students increases the
likelihood of students’ success in social and academic contexts alike (Mazer &
Thompson, 2011; Paul & Brier, 2001; Tinto, 1997a, 1997b, 2010). Studies suggest
that the positive influence of social support is even more crucial for first generation
college students, facilitating improved self-efficacy (Gibbons & Borders, 2010),
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self-esteem (Grant-Vallone, Reid, Umali, & Pohlert, 2003), and resilience to stress
(Clauss-Ehlers & Wibrowski, 2007).

Peer social support is also an integral component of connected classroom climates,
facilitating positive learning outcomes for students via shared perceptions of the classroom
as a supportive and cooperative environment (Dwyer et al., 2004). Research has shown
that student perceptions of connected classroom climates are enhanced when instructors
and students develop interpersonal rapport, a general perception which “encompasses the
belief that there is a mutual, trusting, and prosocial bond, including a personal connection
and enjoyable interactions” (Frisby & Housley Gaffney, 2015, p. 341), positively influen-
cing students’ classroom participation (Frisby & Martin, 2010; Frisby & Myers, 2008;
Frisby, Berger, Burchett, Herovic, & Strawser, 2014) and overall affect for instructors,
courses, and course content, (Johnson, 2009). Given that instructors and students cocon-
struct rapport and connected classroom climates simultaneously through their ongoing
communication (Johnson, 2009; Sidelinger & Booth-Butterfield, 2010), supportive com-
munication from both instructors and peers plays a pivotal role in framing classroom
environments as supportive. Classroom environments characterized by supportive com-
munication provide a number of positive outcomes for students, such as intellectual
skill development (Terenzini, Theophilides, & Lorang, 1984), intrinsic motivation, and
grade performance (Church, Elliot, & Gable, 2001). In contrast, students who experience
a lack of social support exhibit greater susceptibility to the harmful influence of stress
(Coffman & Gilligan, 2002).

Cohen and Wills (1985) contended that social support buffers against the negative
influence of stress and forwarded a stress-buffering model, hypothesizing that social
support (a) reduces the severity of affective reactions to stressful experiences and (b)
decreases the likelihood that individuals who experience stress will respond in a
manner which exacerbates negative outcomes. Research suggests that the stress-
buffering model of social support (Cohen &Wills, 1985) is applicable to students’ stress-
ful experiences stemming specifically from academic demands, demonstrating that
support from one’s parents and peers lessens the degree to which students experience
negative physical (e.g., illness; MacGeorge et al., 2005), psychological (e.g., depression;
Barker, Howard, Villemaire-Krajden, & Galambos, 2018), and relational outcomes
(e.g., social demotivation; Wentzel, Battle, Russell, & Looney, 2010) as a result of aca-
demic stress.

Thompson (2008) examined the ways in which students informally support one
another in responding to academic challenges and found that student academic
support (i.e., peer support concerning a particular class in which students are enrolled
together) may occur in one of two ways: direct assistance with coursework and
emotional support regarding academic issues. Thompson and Mazer (2009) further
delineated between different types of student academic support to develop a measure-
ment instrument, differentiating between informational support, esteem support,
motivational support, and venting support. Informational support is offered when
classmates assist one another in completing assignments or understanding course
material. Esteem support is provided when classmates assist one another emotionally
and reinforce each other’s confidence and self-esteem. Motivational support is given
when classmates encourage one another to stay focused on schoolwork by studying
course content and attending class meetings. Lastly, venting support is granted
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when classmates listen as frustrations are discussed about a specific course or
instructor.

As highlighted previously, students’ academic stress has been associated with a number
of negative outcomes, one of which is diminished academic performance (Felsten &
Wilcox, 1992; Pritchard & Wilson, 2003). However, based on previous research findings
which support the applicability of the stress-buffering model of social support (Cohen
& Wills, 1985) to academic stress, we anticipate that informal support from one’s peers
will mitigate students’ appraisals of academic demands as beyond their ability to
address. Specifically, we hypothesize that when students are provided with academic
support from their peers (Thompson, 2008; Thompson & Mazer, 2009), this will buffer
against the negative effect of academic stress on students’ academic performance. We
offer hypothesis 2 as a test of moderation:

H2: The negative effect of academic stress on students’ academic performance will be
buffered by the academic support students receive from peers, such that greater academic
support will decrease the effect of academic stress on academic performance.

Further, given the hypothesized positive association between students’ perceptions of aca-
demic demands and the academic stress they experience, we hypothesized that perceptions
of academic demands will indirectly affect students’ academic performance via academic
stress, but this indirect influence will also be buffered by the presence of student academic
support. That is, in line with the call to model conditional processes in student learning
(Goodboy, 2017), we predicted that academic stress serves as the mechanism to explain
decreases in student learning due to demands (mediation), but that academic support
helps students recover against this stress (moderation) and maintain their grade. Since stu-
dents’ overall GPA is a salient predictor of learning and academic performance (e.g.,
Richardson, Abraham, & Bond, 2012; Schneider & Preckel, 2017), we included it as a
potential covariate to more precisely examine the ways in which academic demands,
academic stress, and student academic support affect students’ academic performance

Figure 1. Conditional process model (second-stage moderated mediation).
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(i.e., grade % in a course). We offer hypothesis 3 as a test of moderated mediation, tested in
the conditional process model specified in Figure 1:

H3: Controlling for students’ GPA, the effect of academic demands on students’ grade per-
centage in a course will be mediated by academic stress, but student academic support will
buffer against this negative indirect effect.

Method

Participants

Participants were 302 undergraduate students enrolled in communication studies courses
at a large university. The participants consisted of 90 men, 211 women, and one partici-
pant who identified as nonbinary. The age of participants ranged from 18 to 37 years (M =
20.28, SD = 1.95). There were 243 participants who identified as white/Caucasian, 19 par-
ticipants who identified as Middle Eastern, 15 participants who identified as Asian/Asian
American, 13 participants who identified as black/African American, five participants who
identified as Hispanic, and six participants who identified as “Other.” One participant did
not report ethnicity. Participants were 77 first-years, 70 sophomores, 80 juniors, 72
seniors, and one participant who reported “Other.” Of the students who reported a
GPA (first semester students could not report a GPA yet), the average GPA was 3.21
(SD = .54).

Procedures and instrumentation

After obtaining IRB approval, participants completed an online survey asking students to
report on their “most demanding course this semester” to maximize potential experiences
of academic demands and stressors. Participants completed the survey during the eighth
and ninth week of the semester so that data collection coincided with midterm examin-
ations. Student participants reported on courses from 51 different subject areas including
physics, calculus, engineering, finance, psychology, and physiology, to name a few. The
survey included four items from Sonmark and Modin’s (2017) School Demands Scale,
three items from MacGeorge et al.’s (2005) Academic Stress Scale, 15 items from Thomp-
son and Mazer’s (2009) Student Academic Support Scale, a question prompting respon-
dents to report their current grade percentage in their “most demanding course this
semester” (M = 79.97%, SD = 12.07%), a question prompting respondents to report their
current GPA (M = 3.19, SD = .53), and several demographic questions.

Academic demands
Academic demands were measured using a four-item scale (M = 3.33, SD = 0.78) devel-
oped by Sonmark and Modin (2017). This instrument prompts respondents to express
the extent to which they agree or disagree with three statements concerning schoolwork,
(e.g., “I have too much schoolwork”) using a 5-point Likert scale (ranging from strongly
disagree [1] to strongly agree [5]). Scale items were adapted for the current study by mod-
ifying the language used in each statement to refer to participants’ perspectives about a
specific class (e.g., “I have too much schoolwork to complete in this class”). Following
these initial three items, respondents are prompted to respond to a fourth item asking
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them to indicate how accurately the statement “I am pressured by schoolwork” reflects
their school-related experiences, using a 4-point Likert scale ranging from not at all (1)
to a lot (4). This item was also adapted for the current study so that the language referred
to participants’ perspectives regarding a specific class (e.g., “I am pressured by schoolwork
in this class”). Using maximum likelihood estimation to test for unidimensionality of the
measurement model with bias-corrected bootstrapped confidence intervals from 10,000
samples (this was used for all scales in this study), composite reliability (omega; ω) for
this scale was .80 [CI: .739, .838].

Academic stress
Academic stress was measured using a three-item measure (M = 5.36, SD = 1.46) devel-
oped by MacGeorge et al. (2005). This instrument assesses students’ academic stress by
prompting respondents to indicate the extent to which they agree or disagree with
three statements about their grades in a given semester (e.g., “I find myself very concerned
about the grades I am likely to receive this semester”) across a 7-point Likert scale (ranging
from strongly disagree [1] to strongly agree [7]). The items for this instrument were devel-
oped to focus specifically on grades due to grades emerging as a consistent stressor in
research related to academic stress (MacGeorge et al., 2005). Scale items were adapted
for the current study by modifying the language used in each statement such that they
referred to participants’ perspectives regarding their grade in a specific class (e.g., “I
find myself very concerned about the grade I will receive in this class”). Composite
reliability (ω) for this scale was .88 [CI: .834, .915].

Student academic support
Student academic support was measured using Thompson and Mazer’s (2009) Student
Academic Support Scale, a 15-item instrument assessing the frequency with which stu-
dents’ report having received academic support from peers. Using a 5-point Likert
scale, respondents are prompted to report how often (ranging from not at all [1] to
about every day [5]) their peers have provided them with informational support (M =
2.53, SD = 1.04; e.g., “Another student in this class clarified how to do an assignment”),
esteem support (M = 2.26, SD = 1.12; e.g., “Another student in this class helped raise my
confidence about school”), motivational support (M = 2.30, SD = 1.15; e.g., “Another
student in this class encouraged me to study”), and venting support (M = 2.56, SD =
1.35; e.g., “Another student in this class listened to me vent about frustrations with a
class”) in a particular class. Composite reliability (ω) for the informational support sub-
scale was .95 [CI: .931, .958], .92 [CI: .894, .944] for the esteem support subscale, .89
[CI: .846, .913] for the motivational support subscale, and .89 [CI: .847, .926] for the
venting support subscale.

Results

Zero-order correlations with 95% bootstrapped confidence intervals were used to conduct
preliminary analyses among the variables included in this study (see Table 1).

Hypothesis one predicted students who have greater academic demands will experience
more academic stress. Results of a Pearson correlation supported this hypothesis, revealing
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a positive relationship between academic demands and academic stress, r(300) = .52 [.410,
.617].

Hypothesis two predicted that the negative influence of academic stress on students’
academic performance would be buffered by the academic support that students received
from their peers. Using PROCESS 3.3 (Hayes, 2018), a series of four moderated regression
analyses using the Johnson-Neyman technique supported this hypothesis, revealing that
higher levels of student academic support mitigated the influence of stress on academic
performance. Higher levels of informational support (Table 2), esteem support (Table
3), motivational support (Table 4), and venting support (Table 5) each diminished the
negative effect of academic stress on students’ academic performance. More specifically,
the Johnson-Neyman technique revealed the negative influence of academic stress on stu-
dents’ academic performance diminished to the point of statistical nonsignificance when
informational support was reported at values greater than 3.51, SE = .678, p = .05, when
esteem support was reported at values greater than 3.13, SE = .601, p = .05, when motiva-
tional support was reported at values greater than 3.25, SE = .612, p = .05, and when
venting support was reported at values greater than 3.71, SE = .676, p = .05. In other
words, while academic stress was found to undermine students’ academic performance,
this negative effect ultimately dissipated when students received academic support from
peers at least once a week. The conditional effects of academic stress on academic perform-
ance at all values of each type of student academic support are presented in Tables 6, 7, 8,
and 9.

Table 1. Zero-order correlations.
Variables 1 2 3 4 5 6

1. Academic Demands –

2. Academic Stress .520
[.410, .617]

–

3. Info Support .120
[−.038, .273]

−.003
[−.155, .140]

–

4. Esteem Support .077
[−.076, .224]

−.060
[−.213, .085]

.697
[.598, .780]

–

5. Mot Support .071
[−.084, .224]

−.012
[−.167, .134]

.707
[.617, .782]

.791
[.719, .848]

–

6. Venting Support .252
[.112, .386]

.042
[−.102, .176]

.554
[.427, .667]

.593
[.481, .692]

.604
[.495, .700]

–

7. Grade % −.138
[−.275, .013]

−.272
[−.384, −.149]

−.016
[−.147, .111]

.046
[−.084, .166]

−.060
[−.185, .064]

−.032
[−.161, .091]

Note. Confidence intervals are in brackets using 5000 bootstrap samples (percentile).

Table 2.Moderation model for informational support on the relationship between academic stress and
academic performance.

Bootstrapped

B SE LLCI ULCI

Intercept 80.005 .775 78.500 81.518
Academic Stress −2.321 .495 −3.272 −1.344
Info Support −.355 .710 −1.734 1.021
Info Support*Academic Stress 1.004 .429 .220 1.923

Note. Standard errors and confidence intervals are generated using percentile bootstrapping from 5000 samples. The
product term is mean-centered. F (3, 225) = 8.12, p < .001, R2 = .098. ΔR2 due to interaction = .02.
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Hypothesis three was a prediction of moderated mediation, proposing that after
controlling for students’ GPA, the effect of academic demands on students’ grade per-
centage would be mediated by academic stress, but that student academic support
would buffer against this negative indirect effect. Using PROCESS 3.3 (Hayes,
2018), a conditional process model was tested with overall academic support from stu-
dents (a composite of informational, esteem, motivational, and venting support
altogether) serving as a second stage moderator (see Figure 1). Ordinary least-
squares path coefficients for the moderated mediation model are displayed in
Table 10. Moderated mediation was determined using Hayes’s (2015) index of mod-
erated mediation. All analyses in the model used 5000 bootstrap samples and percen-
tile bootstrap confidence intervals.

There was evidence of moderated mediation (index of moderated mediation = .991;
bootstrap CI: .346, 1.883); therefore, conditional indirect effects were probed at values
of the 16th, 50th, and 84th percentiles of the distribution (Hayes, 2018) of student aca-
demic support. When students received low student academic support (16th percentile),
the indirect effect of academic demands on their current grades through academic
stress was negative (θab =−3.227; CI: −4.612, −1.946). When students received moderate
academic support (50th percentile), the indirect effect decreased (θab =−2.241; CI:
−3.419, −1.102) but remained negative. When students received high academic support
(84th percentile), the indirect effect was no longer detected (θab =−1.047, CI: −2.516,
.622) at high levels of esteem report. There was no evidence of a direct effect of academic
demands on students’ grade percentages (c′ =−.592, p = .595). Therefore, hypothesis three
was supported because academic support buffered against the indirect effect of academic
demands on grades through academic stress. When students received sufficient academic
support from their peers, the stress resulting from their demanding work no longer

Table 3. Moderation model for esteem support on the relationship between academic stress and
academic performance.

Bootstrapped

B SE LLCI ULCI

Intercept 80.139 .734 78.720 81.556
Academic Stress −2.432 .480 −3.382 −1.479
Esteem Support .436 .661 −.838 1.758
Esteem Support*Academic Stress 1.438 .389 .770 2.315

Note. Standard errors and confidence intervals are generated using percentile bootstrapping from 5000 samples. The
product term is mean-centered. F (3, 227) = 11.51, p < .001, R2 = .132. ΔR2 due to interaction = .050.

Table 4. Moderation model for motivational support on the relationship between academic stress and
academic performance.

Bootstrapped

B SE LLCI ULCI

Intercept 80.001 .732 78.580 81.436
Academic Stress −2.430 .491 −3.398 −1.458
Motivational Support −.617 .626 −1.838 .593
Motivational Support*Academic Stress 1.296 .379 .630 2.135

Note. Standard errors and confidence intervals are generated using percentile bootstrapping from 5000 samples. The
product term is mean-centered. F (3, 228) = 10.86, p < .001, R2 = .125. ΔR2 due to interaction = .042.
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affected their grades. In contrast, when they had insufficient academic support, their
course grade was 3% lower per every 1 unit change of academic demands (on a 5-point
scale) as the result of the academic stress they experienced.

Discussion

The purpose of this study was to explore the ways in which students’ appraisals of aca-
demic demands in a course related to their experiences with academic stress and, sub-
sequently, influenced their overall academic performance based on the provision of
informal peer support. The general findings revealed that a negative indirect effect
existed between students’ perceived academic demands on academic performance in
those courses because of the resulting academic stress. However, this negative indirect
effect was buffered when students received academic support from their peers. These
findings and their implications are discussed.

Table 5. Moderation model for venting support on the relationship between academic stress and
academic performance.

Bootstrapped

B SE LLCI ULCI

Intercept 79.884 .757 78.406 81.364
Academic Stress −2.286 .493 −3.216 −1.285
Venting Support −.310 .520 −1.356 .699
Venting Support*Academic Stress .831 .325 .224 1.503

Note. Standard errors and confidence intervals are generated using percentile bootstrapping from 5000 samples. The
product term is mean-centered. F (3, 230) = 8.64, p < .001, R2 = .101. ΔR2 due to interaction = .020.

Table 6. Johnson–Neyman technique: the conditional effects of academic stress on grade % at values
of the moderator (informational support).
Informational support B SE t p LLCI ULCI

1.000 −3.856 .873 −4.419 .000 −5.575 −2.136
1.200 −3.655 .802 −4.555 .000 −5.236 −2.074
1.400 −3.454 .736 −4.690 .000 −4.905 −2.003
1.600 −3.253 .676 −4.811 .000 −4.586 −1.921
1.800 −3.053 .623 −4.899 .000 −4.281 −1.825
2.000 −2.852 .579 −4.923 .000 −3.993 −1.710
2.200 −2.651 .547 −4.848 .000 −3.728 −1.574
2.400 −2.450 .528 −4.642 .000 −3.490 −1.410
2.600 −2.249 .524 −4.294 .000 −3.282 −1.217
2.800 −2.049 .535 −3.828 .000 −3.103 −.994
3.000 −1.848 .561 −3.295 .001 −2.953 −.743
3.200 −1.647 .599 −2.749 .006 −2.827 −.466
3.400 −1.446 .648 −2.233 .027 −2.722 −.170
3.510 −1.336 .678 −1.971 .050 −2.672 .000
3.600 −1.245 .704 −1.768 .078 −2.633 .143
3.800 −1.045 .768 −1.361 .175 −2.557 .468
4.000 −.844 .836 −1.010 .314 −2.490 .803
4.200 −.643 .908 −.708 .479 −2.431 1.145
4.400 −.442 .982 −.450 .653 −2.378 1.494
4.600 −.241 1.060 −.228 .820 −2.329 1.847
4.800 −.041 1.139 −.036 .972 −2.285 2.203
5.000 .160 1.219 .131 .896 −2.243 2.563

Note. The region of significance is shown in bold. The moderator value of informational support defining the Johnson–
Neyman significance region is 3.510 with 82.533% of the values in this region. When informational support is above
3.510, the effect of academic demands on students’ grade % is not significantly different from zero.
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Table 7. Johnson–Neyman technique: the conditional effects of academic stress on grade % at values
of the moderator (esteem support).
Esteem support B SE t p LLCI ULCI

1.000 −4.245 .736 −5.771 .000 −5.694 −2.796
1.200 −3.957 .680 −5.818 .000 −5.298 −2.617
1.400 −3.670 .630 −5.825 .000 −4.911 −2.428
1.600 −3.382 .586 −5.767 .000 −4.538 −2.227
1.800 −3.095 .551 −5.615 .000 −4.181 −2.009
2.000 −2.807 .526 −5.340 .000 −3.843 −1.771
2.200 −2.520 .512 −4.926 .000 −3.528 −1.512
2.400 −2.232 .510 −4.380 .000 −3.236 −1.228
2.600 −1.944 .520 −3.738 .000 −2.969 −.920
2.800 −1.657 .542 −3.055 .003 −2.726 −.588
3.000 −1.369 .575 −2.382 .018 −2.502 −.237
3.129 −1.183 .601 −1.970 .050 −2.367 .000
3.200 −1.082 .616 −1.756 .080 −2.296 .132
3.400 −.794 .664 −1.195 .233 −2.103 .515
3.600 −.507 .718 −.705 .481 −1.922 .909
3.800 −.219 .777 −.282 .778 −1.750 1.312
4.000 .069 .839 .082 .935 −1.584 1.721
4.200 .356 .904 .394 .694 −1.424 2.136
4.400 .644 .971 .663 .508 −1.269 2.556
4.600 .931 1.039 .896 .371 −1.117 2.979
4.800 1.219 1.110 1.098 .273 −.968 3.405
5.000 1.506 1.181 1.275 .204 −.821 3.834

Note. The region of significance is shown in bold. The moderator value of esteem support defining the Johnson–Neyman
significance region is 3.129 with 80.087% of the values in this region. When esteem support is above 3.129, the effect of
academic demands on students’ grade % is not significantly different from zero.

Table 8. Johnson–Neyman technique: the conditional effects of academic stress on grade % at values
of the moderator (motivational support).
Motivational support B SE t p LLCI ULCI

1.000 −4.117 .746 −5.519 .000 −5.587 −2.647
1.200 −3.858 .691 −5.582 .000 −5.219 −2.496
1.400 −3.598 .641 −5.613 .000 −4.862 −2.335
1.600 −3.339 .597 −5.591 .000 −4.516 −2.162
1.800 −3.080 .561 −5.491 .000 −4.185 −1.975
2.000 −2.821 .534 −5.285 .000 −3.873 −1.769
2.200 −2.562 .517 −4.955 .000 −3.580 −1.543
2.400 −2.303 .512 −4.499 .000 −3.311 −1.294
2.600 −2.043 .518 −3.941 .000 −3.065 −1.022
2.800 −1.784 .537 −3.325 .001 −2.842 −.727
3.000 −1.525 .565 −2.699 .007 −2.638 −.411
3.200 −1.266 .602 −2.101 .037 −2.453 −.079
3.246 −1.206 .612 −1.970 .050 −2.412 .000
3.400 −1.007 .647 −1.555 .121 −2.282 .269
3.600 −.747 .698 −1.071 .285 −2.122 .628
3.800 −.488 .753 −.648 .517 −1.972 .996
4.000 −.229 .812 −.282 .778 −1.830 1.372
4.200 .030 .874 .034 .973 −1.693 1.753
4.400 .289 .939 .308 .758 −1.561 2.140
4.600 .548 1.005 .545 .586 −1.433 2.530
4.800 .808 1.074 .752 .453 −1.308 2.923
5.000 1.067 1.143 .933 .352 −1.185 3.319

Note. The region of significance is shown in bold. The moderator value of motivational support defining the Johnson–
Neyman significance region is 3.246 with 78.448% of the values in this region. When motivational support is above
3.246, the effect of academic demands on students’ grade % is not significantly different from zero.
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First, students’ perceptions of the academic demands in a particular course coincided
with the extent to which students experience academic stress related to that course. Inter-
preting this finding as it relates to Lazarus and Folkman’s (1984) transactional model, stu-
dents are likely to experience greater stress in courses when they appraise assignments,
activities, and other features of those courses as beyond their ability to address. That is,
the presence of assignments, activities, and other course-specific features may not inher-
ently predict students’ academic stress in and of themselves—rather, students’ perceptions
of such course-specific features as threatening or insurmountable may be more salient pre-
dictors of the academic stress they ultimately experience. Considered in terms of Lazarus

Table 9. Johnson–Neyman technique: the conditional effects of academic stress on grade % at values
of the moderator (venting support).
Venting support B SE t p LLCI ULCI

1.000 −3.586 .754 −4.754 .000 −5.073 −2.100
1.200 −3.420 .703 −4.865 .000 −4.805 −2.035
1.400 −3.254 .656 −4.962 .000 −4.546 −1.962
1.600 −3.088 .614 −5.033 .000 −4.297 −1.879
1.800 −2.921 .577 −5.059 .000 −4.059 −1.784
2.000 −2.755 .549 −5.022 .000 −3.836 −1.674
2.200 −2.589 .528 −4.899 .000 −3.630 −1.548
2.400 −2.423 .518 −4.679 .000 −3.443 −1.403
2.600 −2.256 .517 −4.363 .000 −3.275 −1.237
2.800 −2.090 .527 −3.967 .000 −3.128 −1.052
3.000 −1.924 .546 −3.523 .001 −3.000 −.848
3.200 −1.758 .574 −3.062 .002 −2.888 −.627
3.400 −1.591 .609 −2.612 .010 −2.792 −.391
3.600 −1.425 .651 −2.189 .030 −2.708 −.142
3.711 −1.333 .676 −1.970 .050 −2.665 .000
3.800 −1.259 .698 −1.804 .073 −2.634 .116
4.000 −1.093 .749 −1.459 .146 −2.568 .383
4.200 −.926 .803 −1.154 .250 −2.508 .656
4.400 −.760 .860 −.884 .378 −2.455 .935
4.600 −.594 .919 −.646 .519 −2.405 1.218
4.800 −.427 .980 −.436 .663 −2.359 1.504
5.000 −.261 1.043 −.250 .802 −2.316 1.794

Note. The region of significance is shown in bold. The moderator value of venting support defining the Johnson–Neyman
significance region is 3.711 with 75.214% of the values in this region. When venting support is above 3.711, the effect of
academic demands on students’ grade % is not significantly different from zero.

Table 10. OLS path model coefficients: second stage moderated by academic support.
Bootstrapped

Models B SE LLCI ULCI

Academic Stress
F(1, 216) = 81.343, p < .001, R2 = .273
Constant −3.293 .451 −4.157 −2.379
Academic Demands .989 .122 .742 1.220
Grade%
F(5, 212) = 15.531, p < .001, R2 = .268
Constant 53.181 6.392 40.216 65.480
Academic Demands −.592 1.346 −3.290 2.025
Academic Stress −2.135 .552 −3.195 −.997
Overall Academic Support .342 .717 −1.081 1.783
Academic Stress*Academic Support 1.002 .406 .345 1.941
GPA 8.971 1.646 5.892 12.327

Note. Standard errors and confidence intervals are generated using percentile bootstrapping from 5000 samples. The
product term is mean-centered. ΔR2 due to interaction = .02.
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and Folkman’s transactional model (1984), it appears that students’ primary appraisals of
a particular course as academically demanding, as well as subsequent secondary appraisals
as far as whether or not they can manage the academic demands associated with that
course, drive students’ experiences with academic stress.

Second, students who received consistent informal support from their classmates
exhibited greater resilience to the effects of academic stress on their academic perform-
ance, such that support from one’s peers (informational support, esteem support, motiva-
tional support, venting support; Thompson & Mazer, 2009) buffered against the negative
influence of academic stress on performance. The results of this study lend further support
to the applicability of the stress-buffering model of social support (Cohen &Wills, 1985) in
an academic context. Esteem and motivational support were particularly effective in miti-
gating the negative influence of academic stress on student performance in this study. That
is, when students provided one another with emotional assistance and encouraged one
another to study course content and attend class meetings, the academic stress they experi-
enced related to a course was less likely to undermine their performance. Put simply, less
esteem and motivational support was needed by students to buffer against academic
demands compared with informational and venting support which required more
offered support to create a buffering effect. This finding is consistent with previous
research characterizing motivational and esteem support as integral in helping students
overcome academic challenges and frustrations (Thompson & Mazer, 2009), suggesting
that effective support entails both action-facilitating and emotion-nurturing components
(Mortenson, 2006). Revisiting Lazarus and Folkman’s (1984) transactional model, it
makes sense that the provision of esteem and motivational support would mitigate the
harmful influence of stress. Students who appraise a specific course as academically
demanding but have peers who (1) affirm their ability to effectively manage academic
demands and (2) encourage them to engage in behaviors conducive to positive learning
outcomes (e.g., attending class, studying) are less likely to make detrimental secondary
appraisals of academic demands as insurmountable. Informal peer support may thus miti-
gate the influence of stress on performance by enhancing students’ perceptions of per-
formance self-efficacy (i.e., self-perceptions of academic performance capability;
Richardson et al., 2012), leading to proactive secondary appraisals of academic stressors
and greater enactment of student behaviors conducive to academic performance.

Third, students’ academic demands indirectly and negatively affected their academic
performance in that course via academic stress, but this influence was mitigated by the
presence of student academic support. The association between academic demands and
students’ academic performance is facilitated by academic stress, emphasizing the salience
of students’ primary and secondary stress appraisals of academically demanding environ-
ments (Lazarus & Folkman, 1984) in informing their learning outcomes. Although stu-
dents may recognize a given course as particularly challenging via primary appraisals,
resulting in the identification of academic demands, this recognition does not inherently
influence academic performance unless students also feel ill-equipped to overcome those
challenges. Indeed, student perceptions of inadequate resources (e.g., knowledge, time) to
respond to academic demands are at the heart of their experiences with academic stress
(Carveth, Gesse, & Moss, 1996). Ultimately, then, it may be students’ perceptions of aca-
demic demands as beyond their ability to address, specifically, which culminate in acade-
mically stressful experiences that diminish learning and performance.
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Implications for teaching and learning

The findings of this study have a number of practical implications for teachers. First,
because stressors only hindered academic performance when student academic support
was low, instructors should consider ways they can assist their students in developing
interpersonal relationships with classmates. That is, instructors might provide students
with opportunities to form supportive relationships with each other in classes. One way
that instructors may be able to accomplish this goal is by employing social networking
sites (e.g., Facebook) to facilitate connections between peers. Madge, Meek, Wellens,
and Hooley (2009) reported that social media sites can help students organize meetings
to complete assignments and ask questions related to course content. Similarly,
Bowman and Akcaoglu (2014) demonstrated that course-specific Facebook groups can
facilitate peer communication whereby students support one another in reviewing
course content and studying for tests. Another study by Manca and Ranieri (2016)
suggested that students respond favorably to instructors utilizing social media as a tool
to facilitate personal connections among students in their classes, as long instructors
refrain from using social media as a tool for actual instruction. In doing so, however,
instructors should be careful to respect students’ desire for privacy or discomfort in utiliz-
ing social media, framing class-related social media discussions as informal and optional
(Blaschke, 2014; Chen & Bryer, 2012). For instructors or students who are uncomfortable
sharing personal information using social media, for example, creating alternative
accounts specifically for academic purposes may be a viable and relatively low-risk alterna-
tive (Blaschke, 2014). By creating course-specific groups on social media platforms such as
Facebook (or encouraging students to create their own groups without the instructor’s
presence), instructors may provide students with greater opportunities to get to know
their classmates, participate in course-related discussions, engage in collaborative learning
beyond class time, support one another in functional ways (e.g., posing and answering
questions), and mutually reinforce each others’ understanding of course content. In
these ways, instructors might utilize social media to provide students with another
channel through which they can academically support each other and create supportive
classroom networks (Hurt et al., 2012).

Another way instructors can assist their students in developing supportive relationships
with peers is by planning opportunities for them to collaborate with one another on
course-related assignments and activities. Having students work toward accomplishing
a specific set of goals in groups of two to five during class can provide social interaction
which may not occur naturally in a classroom where students work alone. Instructors
can further facilitate interpersonal connections by encouraging students to learn about
their classmates individually prior to beginning work on actual group tasks, or by struc-
turing tasks so that they inherently require students to learn more about their classmates
(e.g., assigning students to create a brief biography about their group). Instructors can also
promote student–student interaction by having student groups compete against one
another in games that require group members to communicate and collaborate in order
to succeed (Macpherson, 2015).

Although strategies such as these may provide proactive ways in which instructors can
lay the foundation for connected classroom climates (Dwyer et al., 2004) and build student
rapport in the classroom (Frisby & Martin, 2010), student academic support ultimately
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resides within the students themselves. While our pedagogical recommendations thus far
have been highly teacher-driven and relatively structured in nature, peer support is typi-
cally a student-initiated and informal process that takes place outside of class with limited
involvement from instructors (Thompson, 2008). As such, given that students are less
likely to know their classmates in college than they were previously in high school
(Thompson, 2008), perhaps one of the most important things instructors can do to
help them is facilitate the development of social networks whereby students can indepen-
dently support each other during times of heightened stress. One way in which instructors
may be able to set the stage for students to develop these peer networks is by facilitating
greater social exposure to one another outside of the classroom, whether by encouraging
students to form independent study groups, student-organized reviews, or attend local
events or activities in which students share a common interest (Gist-Mackey, Wiley, &
Erba, 2018). While instructors should be cautious to respect their students’ privacy bound-
aries in facilitating peer relationships, research by Mazer and Thompson (2018) suggests
that students may also benefit if encouraged to exchange contact information with their
classmates, providing opportunities for convenient and efficient support via communi-
cation technologies (e.g., group text messaging, Facetime, Skype). By facilitating social
ties between their students in these ways, instructors may be able to provide students
with access to social support that may have otherwise been unavailable.

Limitations and future directions

This study prompted participants to respond to questions regarding their “most demand-
ing course this semester” and data were collected concerning participants’ perceptions of
that course’s demands. Missing from these data, however, is information related to how
students’ grades may have changed across the course of the semester. We only assessed
students’ grade percentage at a single point in time, inhibiting our ability to make infer-
ences about whether the relationship between academic demands, stress, performance,
and support changes across the semester. Perhaps the influence of students’ academic
stress on their academic performance decreases as students adapt to that stress over
time, or perhaps the buffering effect of social support against the influence of academic
stress diminishes as the end of the semester approaches. The cross-sectional design of
this study prevents us from exploring such considerations, so future research might
explore these processes across the span of an entire semester.

A second limitation was that students were not asked to identify specific aspects of their
“most demanding course this semester.” While students’ general perceptions of academic
demands were solicited, this study did not examine whether there are particular com-
ponents of demanding courses which students find particularly daunting and stressful.
It is possible, for example, that students may experience greater academic stress related
to examinations in a course than the number of homework assignments and projects
required. While this study sheds light on how general academic demands influence stu-
dents’ experiences with academic stress and, in turn, impact academic performance
dependent upon on the availability of informal peer support, it does not illuminate
which specific aspects of a course are the most demanding and drive these effects.
Further, given that the survey was primarily concerned with students’ perceptions of aca-
demic demands, other potential sources of student stress were not captured in this study.
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Students may, for example, perceive courses in a specific subject matter (e.g., mathematics,
chemistry, etc.) as more demanding due to being intimidated by those subjects (i.e.,
lacking performance efficacy). Students may also experience stress uniquely from one
another due to individual differences such as generalized anxiety. In light of this, although
this study’s focus on students’ perceptions of workload is informative, it does not account
for alternative stressors and other moderators that may influence the degree to which stu-
dents ultimately perceive a particular course as academically demanding and stressful.

Additionally, this study adopted a strictly positive perspective in examining the effects
of social support from student peers. While ample literature suggests that social support
can indeed be highly beneficial to those who receive it (e.g., Barker et al., 2018; MacGeorge
et al., 2005; Wentzel et al., 2010), research suggests that these outcomes may not be as uni-
formly positive as is often implicitly assumed. Both Floyd and Ray (2017) and Ray and
Veluscek (2017), for example, found that recipients of unsolicited social support may ulti-
mately perceive it as undesirable or burdensome, particularly in scenarios where the pro-
vision of social support from others is seen as a face-threatening act (e.g., insinuating the
receiver is incompetent, undermining the receiver’s autonomy). Given that the survey uti-
lized in this study measured support from participants’ student peers as purely prosocial in
nature, our findings fail to illuminate the ways in which student peer support may be per-
ceived as more of a hindrance than helpful.

Conclusion

College can be a stressful experience for students, somuch that over a third of current college
students report regularly feeling overwhelmed by college-related stressors (American
College Health Association, 2018). College students who struggle with stress are exposed
to a heightened risk of negative outcomes related to mental health (Kumaraswamy,
2013), physical health (Torsheim & Wold, 2001), and academic performance (Felsten &
Wilcox, 1992; Struthers et al., 2000). While many colleges and universities have risen to
the challenge of providing formal support services for at-risk students, this study, among
others (e.g., Aloia & McTigue, 2019; MacGeorge et al., 2005; Thompson, 2008; Thompson
& Mazer, 2009), sheds light on the viability of informal peer support for mitigating the
harmful influence of academic stress on students’ grades. When students have classmates
who communicate support to them during academically stressful experiences, they are
better able to overcome the academic demands they are confronted with and are more
likely to be successful in their classes. Therefore, instructors should strive to cultivate the
development of supportive peer relationships between their students whenever possible
and, by doing so, provide students with access to supportive peer networks they can turn
to which buffers against grade losses due to academic stress.
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