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Introduction: College students often encounter challenges or ambiguity in
online learning, which they cannot overcome independently, and therefore,
require help. However, relatively little is known about how academic help-
seeking can be supported in online contexts and about its potential benefits.
The present study investigated the role of academic help-seeking in online
STEM learning and its contextual antecedents.

Methods: A total of 213 college students, enrolled in an introductory Engineering
course, completed an online survey. Their survey responses and academic
record data were analyzed.

Results: Results of path analysis indicated that adaptive help-seeking was
positively related to retention intention, whereas expedient help-seeking was
negatively related to the choice of future courses. In addition, avoidant help-
seeking was negatively related to retention intention and major declaration
status and positively to disorganized studying. Results also showed that sense of
belonging and environmental fixed mindset served as significant predictors of
academic help-seeking.

Discussion: Findings indicate that academic help-seeking is related to
successful online STEM learning. Therefore, fostering online learning contexts
in which students perceive more sense of belonging and less environmental
fixed mindset is crucial.

KEYWORDS

academic help-seeking, online learning, sense of belonging, environmental fixed
mindset, STEM education

Introduction

Despite the significant contribution of Science, Technology, Engineering, and Mathematics
(STEM) to our daily lives, the dropout rate in STEM education has been considerably high for
the past several decades (Glass et al., 2013; Seymour and Hewitt, 1997; van den Hurk et al,,
2019). Numerous studies have attempted to identify factors influencing students’ persistence
and academic performance in STEM fields. However, most of these studies have focused on
face-to-face learning, and surprisingly little is known about STEM learning in online contexts.
At least two reasons suggest the necessity of investigating online STEM learning. First, online
learning has increasingly become an important component of higher education, particularly
during the coronavirus disease 2019 (COVID-19) pandemic. Second, online learning differs
from face-to-face learning in that it requires greater degrees of self-regulation with increased
autonomy, as the less structured nature of online environments demands that students
independently manage their learning activities, such as goal-setting, time management, and
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seeking assistance (Broadbent and Poon, 2015; Dabbagh and
Kitsantas, 2004). Therefore, it is essential to understand how STEM
students learn in online environments.

The present study focuses on academic help-seeking, a critical
self-regulated learning strategy (Karabenick and Berger, 2013;
Karabenick and Gonida, 2018). Specifically, we postulate that
academic help-seeking could play a pivotal role in online STEM
learning. Considering the repeatedly reported difficulty of STEM
learning itself (Koenig et al., 2012; Seymour and Hewitt, 1997),
seeking assistance in their learning seems critical for students. Notably,
academic help-seeking is a socially mediated strategy involving other
social figures. One key difference between online and face-to-face
learning is the presence of an instructor and other students and how
they interact and communicate (Broadbent and Lodge, 2021; Kitsantas
and Chow, 2007). Although prior work has well documented the
importance of academic help-seeking in face-to-face settings (e.g.,
Karabenick, 2003, 2004), this difference makes it difficult to draw any
solid conclusions and further calls for research evaluating its
importance in online settings. We thus investigate the utility of
academic help-seeking in predicting students’ choice, retention
intentions, and performance in online STEM learning.

This study also examines sense of belonging and environmental
entity theory as two antecedents of academic help-seeking and
educational outcomes in online STEM learning. Sense of belonging
has been linked to students’ retention and achievement (e.g.,
Hausmann et al., 2009; Lewis and Hodges, 2015). Environmental
entity theory (i.e., environmental fixed mindset), recently introduced
by researchers (Good et al., 2012) and particularly pervasive in STEM
fields (Lytle and Shin, 2020), has also been found to be associated with
students’ retention intentions and achievement in STEM fields (Good
etal., 2012). Students’ perceptions of their instructors and peers may
promote or hinder their decision to ask for help. Hence, the present
study investigates if sense of belonging and environmental fixed
mindset could predict students’ choices, retention intentions, and
performance in online STEM learning directly and indirectly via
academic help-seeking.

Literature review
Academic help-seeking

Given the increased complexity of learning materials in
postsecondary education, students inevitably face insurmountable
challenges or ambiguity, which can interfere with their optimal
learning. To seek help and assistance in such circumstances, students
should be able to monitor their understanding, recognize their needs
for seeking help, and translate this recognition into action (Karabenick
and Berger, 2013). In other words, academic help-seeking consists of
students’ cognition, motivation, and behavior regulation. Accordingly,
it has been consistently conceived of as a self-regulated learning
strategy, which enables students to perform a more active and
constructive role in their learning (Karabenick, 2003; Karabenick and
Berger, 2013; Karabenick and Dembo, 2011; Karabenick and Gonida,
2018; Newman, 2000; Ryan et al., 2001). Indeed, there is compelling
evidence that academic help-seeking is conducive to academic success
(Fong et al., 2023). Specifically, college students” adaptive help-seeking,
asking for hints or explanations necessary for learning and task
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mastery, has been linked to greater cognitive and behavioral
engagement, less anxiety, and better academic performance (e.g.,
Karabenick, 2003, 2004; Karabenick and Knapp, 1991; Kitsantas and
Chow, 2007; Micari and Calkins, 2021).

However, it should be noted that students do not always ask for
help to improve their knowledge and skills (Butler, 1998; Karabenick,
2003, 2004; Newman, 20005 Ryan et al., 2005). A theoretical distinction
has been drawn between adaptive help-seeking and expedient help-
seeking as suggested by Nelson-Le Gall (1985). Unlike adaptive help-
seeking, which can ultimately facilitate learning, in expedient help-
seeking, students attempt to minimize their efforts in completing their
academic tasks by simply asking for solutions to problems without
explanation or requesting others to perform the tasks. Prior research
has provided empirical evidence indicating that expedient help-
seeking is detrimental to academic success (Fong et al., 2023).
Specifically, college students’ expedient help-seeking was positively
linked to anxiety and negatively linked to academic performance
(Karabenick, 2003). Similar findings have been consistently reported
in prior work investigating adolescent populations (e.g., Cheong et al.,
2004; Ryan et al., 2005; Ryan and Shim, 2012).

Furthermore, although college students are generally able to
monitor their learning processes and recognize gaps in their skills or
knowledge, some students are reluctant to ask for much-needed help
from their instructors and peers (Collins and Sims, 2006; Karabenick
and Knapp, 1991). Asking for help may be regarded as a sign of
personal inadequacy and overdependence, leading to embarrassment
and loss of self-esteem (Nelson-Le Gall, 1985). More importantly, it
has been claimed that by avoiding help-seeking when needed, students
place themselves in a disadvantageous position for academic success
(Ryan et al, 2001). Consistent with this claim, prior research
documented that college students’ avoidant help-seeking was related to
their lower exam performance and higher anxiety (Karabenick, 2003).
Similarly, Karabenick (2004) showed that college students” avoidant
help-seeking was negatively related to academic performance. These
findings are broadly consistent with those from previous research on
adolescent students. Adolescent students’ avoidant help-seeking has
been negatively associated with test scores and grade point average
and positively with anxiety (Ryan et al., 2005; Ryan and Shin, 2011).

Academic help-seeking in online learning

Academic help-seeking has been primarily investigated in
traditional, face-to-face learning contexts. The role of help-seeking in
online learning has not been extensively investigated, thus,
representing a notable gap in the literature. Compared to face-to-face
learning, students are generally expected to plan, organize, and control
their learning much more under their own direction. Furthermore,
students have fewer opportunities to interact with their instructors
and peers directly. To ask for help from their instructors, students
typically send emails or chat messages or post help requests on online
forums (e.g., Cheng et al., 2013), which is different from academic
help-seeking in face-to-face settings. Considering its different nature,
it is critical to evaluate academic help-seeking and its importance for
academic success in online learning settings.

As observed in face-to-face contexts (e.g., Karabenick, 2003,
2004), a few studies have demonstrated that students could benefit
from academic help-seeking in online learning. For instance, academic
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help-seeking was positively associated with college students’
participation in online learning activities and test scores (Schworm
and Gruber, 2012). Similarly, the combination of academic help-
seeking and flipped learning intervention successfully increased
college students’ self-efficacy and course involvement (Chyr et al.,
2017). Additionally, Liu (2017) reported that preservice teachers’
online help-seeking was positively related to their engagement in self-
regulated learning. These studies have provided informative insights,
yet several notable shortcomings in the studies make it difficult to
draw any firm conclusions concerning the role of academic help-
seeking in online learning. Specifically, these studies tested academic
help-seeking in the context of blended learning, which consists of both
face-to-face and online learning (Chyr et al., 2017; Schworm and
Gruber, 2012), and focused only on adaptive help-seeking (Chyr et al.,
2017; Liu, 2017). Furthermore, one study manipulated both academic
help-seeking and flipped learning simultaneously, making it
impossible to evaluate the effect of academic help-seeking only (Chyr
et al., 2017). These shortcomings along with the paucity of studies
point to a need for research examining the role of academic help-
seeking in online learning contexts.

Furthermore, due to the COVID-19 pandemic, a rapid transition
to online learning was required, presenting numerous challenges to
students (Hensley et al., 2022). It became more difficult to understand
learning materials and complete tasks, making it necessary for
students to seek assistance or additional explanations for learning and
task mastery. Simply looking for solutions to problems without fully
understanding them or avoiding help-seeking altogether could hinder
their learning. Consequently, academic help-seeking could play a key
role in helping students overcome these challenges and achieve their
academic goals. Therefore, we investigated this among college students
taking online courses during the pandemic, particularly those
majoring in STEM fields.

Academic help-seeking in STEM learning

Due to the considerably high attrition rates in STEM fields,
understanding factors influencing students’ STEM-related choices
has received significant attention (Lykkegaard and Ulriksen, 2019;
Miller and Wai, 2015; van den Hurk et al., 2019). Various individual
and contextual factors have been found to contribute to STEM
dropout (e.g., Ball et al., 2017; Graham et al.,, 2013; Seymour and
Hewitt, 1997; van den Hurk et al,, 2019). Amidst such factors,
academic difficulties, including inadequate preparation, language
barriers, and the nature of conceptual difficulties, act as barriers
keeping students from achieving STEM degrees. As such, academic
help-seeking could likely promote STEM retention. By requesting
assistance, students can avert possible failure, maintain engagement,
successfully progress in their program, and ultimately attain a
degree (Newman, 2002). Indeed, students’ engagement in self-
regulated learning has been broadly linked to their retention in the
program (e.g., Patterson et al., 2014; Peck et al., 2018; Reparaz
et al., 2020).

Despite its potential importance in STEM fields, little attention
has been paid to STEM college students’ academic help-seeking. A
few studies that examined the association between help-seeking
strategies and academic performance in math or science consistently
documented the adaptive nature of academic help-seeking
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(Horowitz et al., 2013; Szu et al., 2011). Specifically, Horowitz et al.
(2013) found that strategic help seekers performed better in
chemistry than those who avoided help-seeking. Similarly, Szu et al.
(2011) reported that higher achieving students demonstrated more
engagement in help-seeking behaviors earlier in the semester than
lower achieving students in organic chemistry. However, these
studies have mostly focused on academic performance concerning
academic help-seeking. Thus, the relation between students’
academic help-seeking and their choice or persistence in STEM
fields remains unclear.

The present study investigated whether STEM students’ academic
help-seeking strategies can be used to understand their choice and
retention intentions in STEM fields. Specifically, we examined the role
of adaptive, expedient, and avoidant help-seeking in predicting not
only students” academic performance but also their choice of courses
and retention intentions in STEM fields. It should be noted that
students often experience confusion and uncertainty in online
learning. In addition to students’ course grades and major declaration
status, we tested if academic help-seeking was related to students’
disorganization (i.e., perceptions of not knowing what to do or how to
study for the course; Elliot et al., 1999) as another indicator of their
academic performance.

Sense of belonging and environmental
fixed mindset

College students do not always utilize available resources and
assistance provided by their postsecondary institutions or use them
2003).
administrators are particularly interested in encouraging students to

appropriately  (Karabenick, Hence, instructors and
fully utilize such resources and assistance. To address this issue,
students’ academic help-seeking should be understood within the
academic and social contexts in which they function, as suggested by
models of self-regulated learning (Pintrich and Zusho, 2007
Zimmerman, 1989, 1995, 2000). In particular, academic help-seeking
involves other social figures from whom students request and receive
help and assistance (Newman, 2000). However, little is known about
online learning contexts that can promote college students’ adaptive
help-seeking and reduce their expedient and avoidant help-seeking.
We focused on sense of belonging and environmental fixed mindset
as two potential predictors of students’ adaptive, expedient, and
avoidant help-seeking in online settings.

Sense of belonging refers to the extent to which students feel
accepted by their instructors and peers and perceive themselves as a
valuable part of their learning environment (Goodenow, 1993;
Osterman, 2000). While sharing some commonalities with social
support and positive relationships with instructors and peers, sense of
belonging differs in that it reflects perceived social membership within
the school community rather than individual relationships. It is likely
that students’ sense of belonging plays a critical role in academic help-
seeking for two reasons. First, sense of belonging is closely associated
with social and emotional adjustment. Specifically, college students are
more likely to be socially accepted and less likely to feel anxious or
lonely when they perceive a strong sense of belonging (e.g.,
Gummadam et al., 2016; Ostrove and Long, 2007). With the reduced
anxiety and increased security from being accepted by their
community members, including instructors and peers, students would
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feel more comfortable asking for help. Second, sense of belonging
facilitates students’ adoption of the ideals and values shared within
their school or community, such as the importance and utility of
learning (Goodenow, 1993; Goodenow and Grady, 1993). The
internalization of the importance and utility of STEM learning, as
shared within the STEM community, is likely to encourage STEM
students’ academic help-seeking. Indeed, one recent study reported
that college students’ sense of belonging was positively related to
adaptive help-seeking, whereas it was not related to expedient help-
seeking (Won et al., 2021). Although not specifically for academic
help-seeking, several studies have also provided relevant evidence
showing that sense of belonging is related to students’ engagement in
self-regulated learning (Kennedy and Tuckman, 2013; Won et al,,
2018). In sum, prior work has indicated that college students’ sense of
belonging could inform if and how they seek help with their learning.

The present study also focused on students’ perceptions of
environmental fixed mindset. Environmental fixed mindset refers to
the extent to which students perceive an entity-oriented learning
environment (Good et al., 2012). Unlike self-theories of intelligence
that focus on students’ own beliefs about the fixedness or malleability
of their ability or intelligence, environmental fixed mindset focuses on
how students perceive people around them with regard to their views
on intelligence or ability. It also differs from instructors’ fixed mindset
in that it encompasses the fixed mindset of both instructors and peers,
reflecting a broader perspective on the collective views of intelligence
within the students’ environment. Previous research has shown that
these perceptions of entity views in on€’s environment can play a
pivotal role in motivation and learning (Good et al., 2012; Rattan et al,
2012). We postulated that students’ perceptions of how the STEM
community views intelligence or ability would serve as another critical
contextual factor in online
STEM learning.

Although the role of environmental fixed mindset has not yet

predicting their help-seeking

been examined in predicting academic help-seeking, it can be inferred
from previous work on individual-level fixed mindset (i.e., the self-
theories of intelligence). Prior studies have consistently reported that
when students hold an entity view of intelligence (i.e., the belief that
intelligence is a fixed trait, and they cannot do much to change it), they
are less likely to seek adaptive forms of help and more likely to engage
in help-avoidance behaviors (Mihlon, 2010; Shih, 2007).

Indeed, given the inherently social nature of academic help-
seeking, it is likely that not only students’ own beliefs on intelligence
but also their perceptions of how instructors and peers, whom they
ask for needed assistance, view intelligence could promote or hinder
their academic help-seeking. If students perceive that their
community sees intelligence as a fixed trait, they may avoid asking
questions or seeking help out of fear of appearing incompetent. In
contrast, when students believe that their community members
deem intelligence a malleable trait, they may be less worried about
looking incompetent and more likely to engage in adaptive help-
seeking. That is, when students believe their learning environment
emphasizes growth and development, they are more likely to view
help-seeking as a natural part of the learning process, fostering
greater academic engagement and success. As noted in the literature
on help-seeking, students’ competence concerns are among the
primary factors contributing to help-seeking avoidance (Ryan et al.,
2001). Indeed, it should also be noted that fixed views on
intelligence or ability are particularly prevalent in STEM learning
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contexts (Lytle and Shin, 2020). Therefore, environmental fixed
mindset is likely to play a pivotal role in explaining STEM students’
academic help-seeking.

Based on these findings, we investigated sense of belonging and
environmental fixed mindset as two determinants of college students’
help-seeking in online STEM learning. Notably, sense of belonging
and environmental fixed mindset have been linked to students’
academic performance and retention (e.g., Good et al, 2012
Hausmann et al., 2009; Lewis and Hodges, 2015). Thus, we further
examined whether students’ academic help-seeking would serve as a
pathway through which sense of belonging and environmental fixed
choice, retention intentions, and

mindset relate to

academic performance.

The present study

The primary goal of this study was to investigate the role of
academic help-seeking in online STEM learning by addressing three
research questions. First, to what extent does undergraduate STEM
students’ academic help-seeking predict their choice, retention
intentions, and performance (disorganization, course grades, major
declaration status) in online STEM learning? Drawing on prior
research investigating face-to-face learning (e.g., Karabenick, 2003;
Kitsantas and Chow, 2007), we expected that adaptive help-seeking
would positively predict students” choice, retention intentions, and
performance, whereas expedient and avoidant help-seeking would
show null or negative relations.

Second, to what extent do sense of belonging and environmental
fixed mindset predict academic help-seeking in online STEM
learning? Consistent with existing evidence (e.g., Won et al., 2021),
we hypothesized that students’ sense of belonging in their STEM
community would positively predict their use of adaptive help-seeking
and negatively predict their expedient and avoidant help-seeking. On
the contrary, we expected that students’ perceptions of an entity-
oriented STEM environment would negatively predict their adaptive
help-seeking and positively predict their expedient and avoidant
help-seeking.

Third, does academic help-seeking mediate the relations of sense
of belonging and environmental fixed mindset with STEM choice,
retention intentions, and performance? We hypothesized that
students’ academic help-seeking would serve as pathways linking
sense of belonging and environmental fixed mindset to students’
choice, retention intentions, and performance. Specifically, sense of
belonging would be positively associated with choice, retention
intentions, and performance via increased adaptive help-seeking and
decreased expedient and avoidant help-seeking. The opposite pattern
was expected with environmental fixed mindset.

Method
Participants and procedure

A total of 213 students (Mg =19.0, SD,,. = 1.96) were recruited
from an introductory Engineering course (13 sections) at a large

public university located in Western Canada. This course was fully
offered online during the spring term of 2021 due to the COVID-19
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pandemic and consisted of asynchronous lectures and synchronous
labs. In general, students engaged with course material through
asynchronous lectures, where they independently learned key
concepts at their own pace. During the synchronous labs, students
applied theoretical knowledge and completed exercises. Most
undergraduate courses were also offered online during this semester.
This was not the students’ first encounter with online learning
environments, as many had experienced online coursework during
previous terms as part of the adjustments to pandemic-related
restrictions. Notably, this introductory course is mandatory for first-
year Engineering students to declare specific Engineering programs
(e.g., computer science and biomedical engineering). The majority of
the students were male (70.9%) and in their first year at the university
(83.1%).

An online survey was administered toward the end of the spring
term of 2021, and academic record data were obtained after the
semester ended. Specifically, the online survey assessed students’ sense
of belonging, environmental fixed mindset, academic help-seeking,
disorganization, and retention intentions, whereas their course grades
and major declaration status were obtained from the academic
records. The university’s Institutional Review Board approved the
protocol for this study.

Measures

All constructs were measured at a domain-specific level, and
students were directed to respond to items specific to the domain of
Engineering and the introductory Engineering course in which they
were enrolled. The Cronbach’s as obtained from the current study are
reported in Table 1.

Sense of belonging

We adopted the sense of belonging scale from Bollen and Hoyle
(1990). The scale consisted of three items assessing students’ sense
of belonging to the Engineering community (e.g., “I see myself as
a part of the Engineering community”). Students responded to the
items using a 6-point Likert scale, ranging from 1 (strongly disagree)
to 6 (strongly agree). Prior work using this scale has documented
its good internal consistency and positive relation to college

TABLE 1 Descriptive statistics for observed variables.

10.3389/fpsyg.2024.1438299

students’ persistence (e.g., Hausmann et al., 2007; Hurtado and
Carter, 1997).

Environmental fixed mindset

We assessed environmental fixed mindset using the four-item
scale derived from Good et al. (2012). This scale measured the
extent to which students perceive people in engineering to have a
fixed mindset (e.g., “People in Engineering believe that people
have a certain amount of engineering intelligence, and they cannot
really do much to change it”). Students responded to the items
using a 5-point Likert scale, ranging from 1 (strongly disagree) to
5 (strongly agree). This scale has demonstrated acceptable
reliability and its negative relation to students’ intentions to
pursue math in prior research (Good et al, 2012; Rattan
etal., 2012).

Academic help-seeking

Academic help-seeking was assessed using the Students’ Help-
Seeking measure developed by Ryan and Shim (2012) and Ryan et al.
(2009). A total of 18 items measured students’ adaptive help-seeking
(six items; e.g., “If there is something I do not understand, I ask
someone for help so I can learn it”), expedient help-seeking (six items;
e.g., “If I do not understand something, I usually want someone to just
give me the answer”), and avoidant help-seeking (six items; e.g., “If my
coursework is too hard for me, I just do not do it rather than asking
for help”) in the introductory Engineering course they were taking.
The focus of this measure is primarily on seeking assistance related to
learning, understanding course content and materials, and completing
academic tasks. Students completed the measure using a 5-point
Likert scale, ranging from 1 (not at all true) to 5 (very true). In
previous research, this scale has shown acceptable reliability and
theoretically consistent relations to students’ behavior and emotional
engagement and academic performance (e.g., Shim et al., 2016).

Choice

Students’ choice of future Engineering courses was measured using
the scale from Wolters (2004). This scale consisted of four items (e.g., “I
look forward to taking more Engineering courses in the future”), and
students responded to the items using a 7-point Likert scale, ranging
from 1 (strongly disagree) to 7 (strongly agree). Responses to negatively

Variable M SD Variance = Skewness  Kurtosis = Min. observed Max. observed a
Sense of belonging 4.07 1.07 1.14 —-0.27 —-0.07 1.00 6.00 0.93
Environmental fixed mindset 2.52 0.86 0.74 0.38 —-0.07 1.00 5.00 0.88
Adaptive help-seeking 3.75 0.72 0.51 —0.72 0.81 1.00 5.00 0.80
Expedient help-seeking 2.12 0.77 0.59 0.74 0.37 1.00 5.00 0.82
Avoidant help-seeking 2.16 0.75 0.56 0.49 —0.40 1.00 4.33 0.80
Choice 5.42 1.13 1.27 -0.33 —0.74 2.00 7.00 0.66
Retention intentions 527 0.85 0.72 -1.36 1.48 1.83 6.00 0.83
Disorganization 3.96 1.62 2.61 —0.11 -0.92 1.00 7.00 0.93
Course grade 90.49 4.69 22.00 —0.34 1.23 72 100 -
Major declaration status 0.74 0.44 0.19 —-1.08 —-0.83 0 1 -

N=213. Min., minimum; Max., maximum.
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worded items were reverse coded such that high values indicated higher
intentions to take more Engineering courses in the future. Prior research
using the scale has documented acceptable reliability and its positive
relations to motivation and retention intentions (e.g., Wu et al., 2020).

Retention intentions

As an indicator of persistence, students’ retention intentions in
their Engineering major were measured using the scale developed by
Perez et al. (2014). Students responded to six items (e.g., “At the
present time, I am likely to switch to a major that is not in an
Engineering field”) using a 6-point Likert scale, ranging from 1
(strongly disagree) to 6 (strongly agree). Responses to negatively
worded items were reverse coded such that higher values represented
higher intentions to remain in the Engineering major. This scale has
shown its good reliability and positive relations to academic
achievement in prior research (e.g., Hilts et al., 2018).

Disorganization

We measured students’ perceived disorganization in the
introductory Engineering course by adopting the five-item scale from
Elliot etal. (1999). Students responded to the items (e.g., “I'm not sure
how to study for this online course”) using a 7-point Likert scale,
ranging from 1 (not at all true of me) to 7 (very true of me). The scale
has been adopted in prior work and demonstrated good reliability and
its positive relations to procrastination and avoidance intentions and
negative relation to academic performance (e.g., Jiang et al., 2018).

Course grades

Students’ grades for the introductory Engineering course were
obtained from the academic records. The course grades could range
from 0 to 100.

Major declaration status

Students’ specific Engineering major declaration status was collected
from the academic records. To qualify for the major declaration,
students were required to complete 24 credits and achieve the minimum
grade point average of C+ with no course grade less than C.

Overview of analysis

Descriptive statistics and correlations were computed using SPSS
24. Then, path analysis was conducted to address our three research
questions using Mplus 7.31 (Muthén and Muthén, 1998-2012). A
diagonally weighted least square estimator (WLSMV) was utilized
given that one of the outcomes, students’ major declaration status, was
binary (Muthén and Muthén, 1998-2012). As such, probit regression
coeflicients were reported for the paths related to major declaration
status, whereas linear regression coeflicients were reported for all the
other paths.

We specified a path model in which academic help-seeking was
postulated as a pathway linking perceived academic contexts to
educational outcomes. Given the predominance of male students, a
common occurrence in STEM majors, we included gender as a
covariate in the path model. Additionally, academic year was included
as another covariate. Despite the introductory course being mandatory
primarily for first-year students, it was also open to students in other
academic years.
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To test the indirect effects of perceived academic contexts on
educational outcomes via academic help-seeking, a bootstrap
procedure with 1,000 bootstrapping samples and 95% bias-corrected
confidence intervals were utilized (MacKinnon et al., 2007; Williams
and MacKinnon, 2008). Model fit was evaluated based on several fit
indices. Besides the chi-square statistics (y*), we used the Tucker—
Lewis Index (TLI), Comparative Fit Index (CFI), and Root Mean
Square Error of Approximation (RMSEA) based on the
recommendation by Hu and Bentler (1999).

Results
Descriptive statistics and correlations

Descriptive statistics for all major variables are presented in Table 1.
Most of the mean scores fell near the middle of the response scale,
except for choice (M=5.42) and retention intentions (M =5.27), which
were somewhat higher. The mean score for adaptive help-seeking
(M =3.75 on a 5-point scale) indicates a tendency for students to
engage in effective help-seeking behaviors, slightly above the midpoint
of the scale. In contrast, the mean scores for expedient (M =2.12) and
avoidant help-seeking (M =2.16) suggest that students were relatively
less engaged in these forms of help-seeking compared to adaptive help-
seeking. Additionally, the mean score for sense of belonging (M =4.07
on a 6-point scale) was above the midpoint, indicating a slightly
positive sense of connection to the engineering community. The mean
course grade was 90.5, and approximately 73.7% of students successfully
declared their specific Engineering major at the end of the term.
Skewness and kurtosis statistics indicated that all observed variables
approximate a normal distribution. All scales showed acceptable
degrees of internal consistency (0.80 <@ <0.93), except for the choice
scale. The reliability was somewhat low (a=0.66), and we suspected
that it was due to the two reverse-worded items of the four-item scale.
Missing rates ranged from 0 to 0.9%, which were minimal.

As presented in Table 2, sense of belonging was positively
(r=0.16),
environmental fixed mindset was positively correlated with expedient

correlated with adaptive help-seeking whereas
help-seeking (r=0.22). Adaptive help-seeking showed a positive
correlation with retention intentions (r=0.24). In contrast, expedient
help-seeking was positively correlated with disorganization (r=0.23)
and negatively with retention intentions (r=-0.22). Similarly,
avoidant help-seeking was positively correlated with disorganization
(r=0.36) and negatively with retention intentions (r=—0.35), course

grade (r=—0.15), and major declaration status (r=—0.27).

Path model

We examined a path model with students’ gender and academic
year as covariates. The model fit the data well, y*(6, N=213)=2.581,
p=0.859 (CFI=1.000, TLI=1.000, RMSEA =0.000). As presented in
Figure 1, students’ gender was not related to any of the outcomes,
whereas students’ academic year significantly predicted their final
course grades (b =—3.95, f=-0.32, p<0.001) and major declaration
status (b =—0.65, f=—0.24, p=0.019). That is, first-year students were
less likely to perform well in the introductory online Engineering
course and declare specific Engineering majors.
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TABLE 2 Bivariate correlations for observed variables.

10.3389/fpsyg.2024.1438299

Variable
1. Sense of belonging -
2. Environmental fixed mindset 0.07 -
3. Adaptive help-seeking 0.16* 0.10 -
4. Expedient help-seeking —-0.07 0.22%% 0.08 -
5. Avoidant help-seeking -0.13 0.08 —0.28%** 0.46%%* -
6. Choice 0.16%* —0.13 0.10 —0.29%#% —0.24%%% -
7. Retention intentions 0.20%* —0.14* 0.24%%% —0.227%% —0.35%#% 0.44%%% -
8. Disorganization —-0.12 0.10 0.01 0.23%%% 0.36%%* —0.26%**% | —0.26%** -
9. Course grade 0.09 0.02 0.08 —-0.05 —0.15% 0.16* 0.16* —0.18* -
10. Major declaration status 0.02 —-0.05 —-0.03 —-0.11 —0.27%%% 0.03 0.22%%* —0.23%** 0.32%%%
N=213. %p<0.05, *¥p<0.01, **¥p<0.001.
As expected, sense of belonging was significant in predicting Discussion

academic help-seeking. Specifically, sense of belonging positively
predicted adaptive help-seeking (b =0.10, f=0.15, p=0.021) and
negatively predicted avoidant help-seeking (b =—0.10, f=-0.14,
p=0.027). However, sense of belonging was not significant in
predicting expedient help-seeking. Additionally, sense of belonging
was directly associated with retention intention (b =0.11, f=0.14,
p=0.013) and choice (b =0.13, =0.12, p=0.043). The opposite
predictive pattern emerged with environmental fixed mindset.
Environmental fixed mindset was predictive of expedient help-seeking
(b=0.20, f=0.23, p<0.001). However, environmental fixed mindset
failed to predict adaptive or avoidant help-seeking and any indicators
of choice, retention intentions, and performance.

Consistent with our hypotheses, adaptive help-seeking positively
predicted retention intention (b =0.20, #=0.17, p=0.003), whereas
expedient help-seeking negatively predicted choice (b =-0.33,
p=—-0.22, p<0.001). Avoidant help-seeking negatively predicted
retention intention (b =-0.26, f=-0.23, p<0.001) and major
declaration status (b =—0.55, f=-0.41, p<0.001) and positively
predicted disorganization (b =0.77, #=0.36, p<0.001). Neither
adaptive, expedient, nor avoidant help-seeking, however, significantly
predicted course grades.

Indirect effects

Based on the path analysis results, we evaluated the indirect effects
of sense of belonging and environmental fixed mindset via academic
help-seeking. Table 3 presents all significant indirect effects based on
a bootstrap procedure with 1,000 bootstrapping samples and 95%
bias-corrected confidence intervals. In general, results support our
hypotheses that students’ perceptions of social contexts were related
to their choice, retention intentions, and academic performance not
only directly but also indirectly via academic help-seeking.

Specifically, the indirect effects of sense of belonging on retention
intention were significant via both adaptive help-seeking and avoidant
help-seeking. In addition, the indirect effects of sense of belonging on
disorganization and major declaration status were significant through
avoidant help-seeking. Lastly, the indirect effect of environmental
fixed mindset on choice was also significant via expedient
help-seeking.
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In the present study, we examined the antecedents and
consequences of students’ academic help-seeking within the context
of online STEM learning. The results revealed that college students’
academic help-seeking was related to their choice, retention intentions,
and academic performance in STEM fields. Furthermore, we found
that sense of belonging and environmental fixed mindset could
be used to understand students academic help-seeking in
online learning.

Academic help-seeking in online STEM
learning

Our results show that academic help-seeking relates to students’
choice and retention intentions. Specifically, students’ adaptive help-
seeking was positively related to their retention intentions in STEM
fields, and their avoidant help-seeking was negatively related to their
intentions. That is, the more students reportedly asked for hints or
explanations necessary for learning and task mastery or the less
students avoided necessary help, the more they demonstrated their
intentions to remain in STEM fields. Interestingly, adaptive help-
seeking and avoidant help-seeking were not predictive of choice. In
contrast, expedient help-seeking emerged as a significant predictor
of students’ choice. Specifically, students who reportedly asked for
solutions to problems without explanation or requested others to do
their tasks were less likely to take more Engineering courses in the
future. These findings indicate that students’ attempts to minimize
their effort in learning or completing academic tasks could
be  further
non-mandatory courses.

manifested in  refraining from taking

In prior work, the importance of academic help-seeking has been
typically supported by its relations to academic performance (e.g.,
Karabenick, 2003; Micari and Calkins, 2021). Our findings extend
prior work and provide insights into the role of academic help-seeking
in promoting students’ choice and retention intentions, particularly
within STEM fields. Due to the inherently difficult and conceptually
complex nature of STEM courses (Koenig et al., 2012; Seymour and
Hewitt, 1997), a substantial proportion of students drop out or switch

to non-STEM majors (Glass et al., 2013; van den Hurk et al.,, 2019).
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FIGURE 1

Standardized path coefficients from the path model. Only statistically significant paths at p < 0.05 are presented. Error terms and residual covariances
are omitted for clarity. First-year student (others = O, first-year student = 1). *p < 0.05, **p < 0.01, ***p < 0.001.

This issue is further compounded in online environments, where
limited instructor interaction and less structured coursework present
additional challenges. Given the increasing shift toward online
learning in higher education, our findings are particularly promising.
Helping students adopt more effective approaches to these learning
challenges could promote their choice of courses and retention
intentions in STEM fields. Greater focus on the potential role of
academic help-seeking in STEM retention is clearly one important
direction for future research.

Our findings concerning the relations between students’ academic
help-seeking and academic performance were somewhat mixed.
We examined three different aspects of students’ academic
performance, including disorganized studying, course grades, and
major declaration status. On the one hand, the three types of academic
help-seeking did not predict students’ course grades. This result stands
in contrast to other studies in which academic help-seeking has been
found to predict students’ course grades (e.g., Micari and Calkins,
2021). On the other hand, students’ avoidant help-seeking was
positively related to their disorganized studying (i.e., not knowing how
to study effectively and what to study for the online Engineering
course) and negatively related to their major declaration status. Put
differently, students who showed help-seeking avoidance were more
likely to report difficulties in studying for the online course and less
likely to meet the requirements (i.e., minimum course credits and
cumulative GPA) to declare a specific Engineering major.

There are several possible reasons for the mixed pattern of results.
First, help-seeking behavior may not have been necessary for success
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in a particular course. As noted in prior research, specific course
characteristics (e.g., course difficulty, grading) could moderate the
relations between help-seeking and academic performance (Credé and
Phillips, 2011). Indeed, a meta-analysis study showed that compared
to individual course grades, students’ use of learning strategies in
general had stronger correlations with GPA, which can be deemed a
more holistic representation of college students’ academic performance
(Credé and Kuncel, 2008). Providing support for this speculation,
academic help-seeking was significantly associated with students’
major declaration status, determined based on their cumulative GPA
and course credits, in the present study. Second, as documented in
several studies (Credé and Phillips, 2011; Roszkowski, 2013), there
might be a curvilinear relationship between academic help-seeking and
course grades. Specifically, very high- or low-achieving students are less
likely to seek assistance in their learning (Credé and Phillips, 2011;
Fong et al., 2023), which might not have been captured in our analysis.
Third, the institution’s grading policies during the data collection could
also have contributed to the mixed findings. Due to the pandemic and
students’ increased academic stress, the institution switched to a more
lenient grading system, which could have masked the differences in
students’ academic performance. Relatedly, students” avoidant help-
seeking was positively related to their disorganized studying. That is,
students who avoided seeking help reported more difficulties and
ambiguity in their course learning, but the course grades based on the
lenient grading system may not have accurately captured them.
Overall, this study provides empirical evidence supporting the
pivotal role of academic help-seeking in online STEM learning.
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TABLE 3 Estimates of indirect effects.

10.3389/fpsyg.2024.1438299

95% bias-corrected
bootstrapped Cl

Lower 2.5%

Upper 2.5%

Sense of belonging — Adaptive help-seeking | — Retention intentions 0.025 0.020 0.002 0.056
— Avoidant help-seeking | — Retention intentions 0.033 0.026 0.002 0.068

— Disorganization —0.050 —-0.077 —0.184 —0.004
— Major declaration status 0.058 0.055 0.003 0.127

Environmental fixed mindset | — Expedient help-seeking = — Choice —0.050 —0.065 —0.141 —0.022

Specifically, the different types of academic help-seeking related to
various aspects of educational outcomes, including students” choice
of future courses, retention intentions, disorganization, and major
declaration status. Our findings support the conclusion that
discouraging help-seeking avoidance could be as important as
promoting adaptive help-seeking for students’ academic success and
retention in STEM fields. To our knowledge, this is the first empirical
study to evaluate the three different types of academic help-seeking
and link them to students’ STEM choice and retention intentions in
online learning settings. It is also noteworthy that the present study
evaluated the importance of academic help-seeking by utilizing not
only students’ self-reported responses but also their course grades
and major declaration status obtained from academic records at the
end of the semester. This use of objective data enhanced the rigor of
the findings, providing a more reliable evaluation of academic help-
seeking and its significance.

Sense of belonging and environmental
fixed mindset as predictors of academic
help-seeking

Students’ sense of belonging was positively associated with their
reported use of adaptive help-seeking. That is, when students
perceived that they were an essential part of the Engineering
community and were accepted and supported by the community
members, they were more likely to ask for assistance or explanation
that could ultimately promote their understanding of course material.
This finding is consistent with one recent study showing the positive
link between sense of belonging and adaptive help-seeking (Won
etal, 2021) and, more broadly, prior work documenting the relations
of teacher support and classroom peer climate (Ryan et al., 2005;
Ryan and Shim, 2012; Shim et al, 2013), as well as instructor
relatedness and peer relatedness (Oh et al., 2024), with adaptive help-
seeking. In contrast, sense of belonging was negatively related to
students’ avoidant help-seeking. The more students perceived sense
of belonging in their Engineering community, the less they reportedly
avoided asking for help when needed. This finding adds to prior work
showing that students with higher levels of avoidant help-seeking
reported lower levels of teachers’ academic and emotional support
(Ryan etal,, 2005) and lower peer relatedness (Oh et al., 2024), which
is necessary for building sense of belonging (Allen et al., 2018).

In addition to sense of belonging, this study also found the
significant role of environmental fixed mindset in predicting college
students’ expedient help-seeking. When students perceived that their
instructors and peers in the Engineering community view Engineering
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intelligence or ability as a fixed trait, they were more likely to ask for
solutions to problems without explanation or ask others to do their
tasks. This finding could be explained by the well-established
associations between threat to self-esteem and help-seeking reported
by prior research (Arbreton, 1993; Karabenick and Knapp, 19915
Newman and Schwager, 1993). For students who perceived high levels
of environmental fixed mindset, asking for help from others could
be attributed to a lack of ability (Blackwell et al., 2007; Hong et al.,
1999), which they view as a threat to their self-esteem. This attribution
leads students to concentrate on external indicators of success,
focusing on completing tasks rather than developing a deeper
understanding of the material (Dweck and Leggett, 1988). Thus, these
students may prioritize expedient work completion, such as obtaining
answers from others when they do not understand their tasks and
need assistance.

Notably, students’ environmental fixed mindset was not associated
with their avoidant help-seeking, which was a somewhat unexpected
finding. We suspected that similar to performance goal structure,
environmental fixed mindset may have led students to adopt
performance goals. When students perceive performance goal
structure, an emphasis on abilities, grades, or social comparisons, they
tend to focus more on getting good grades rather than on learning and
task mastery (Meece et al., 2006). Under such a circumstance, avoiding
help-seeking does not help as they still need to obtain answers and
complete their work. Considering the positive associations between
performance goals and students’ engagement in surface learning
reported in prior research (Dupeyrat and Marine, 2005; Elliot et al.,
1999; Greene and Miller, 1996), students with high environmental
fixed mindset could still care about completing their task but not
necessarily actual learning. Therefore, environmental fixed mindset
may not contribute to students’ avoidance of help-seeking. Prior
research has documented the relations between perceived
performance goal structure and expedient help-seeking (Karabenick,
2004; Ryan et al., 1998), yet our speculation should be examined in
future research.

Sense of belonging and environmental fixed mindset and their
relations to adaptive, expedient, and avoidant help-seeking lend
support to the conclusion that students’ perceptions of learning
contexts could inform if and how they seek help in their learning. As
researchers pointed out (Karabenick and Berger, 2013; Ryan et al.,
2001), students’ cognitive capabilities to monitor and reflect on their
performance alone cannot explain students’ decision to ask for help or
not. Academic help-seeking is a socially mediated self-regulated
learning strategy in which students use other social figures as a
resource to secure necessary assistance for their optimal learning. Our
findings highlight the importance of academic and social contexts in
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which students are situated for understanding their academic
help-seeking.

More broadly, our findings align with prior work indicating that
sense of belonging and environmental fixed mindset could facilitate
students’ engagement in self-regulated learning. Specifically, sense of
belonging has been linked to students’ motivation and their use of
self-regulatory strategies (e.g., Goodenow, 1993; Goodenow and
Grady, 1993; Kennedy and Tuckman, 2013; Won et al., 2018), both of
which are major components of self-regulated learning (Pintrich and
Zusho, 2007). Our findings contribute to the literature by
demonstrating the role of sense of belonging in academic help-
seeking. Similarly, research has shown that individuals’ growth
mindset is positively associated with adaptive patterns of motivation
and self-regulatory strategies (Blackwell et al., 2007; Burnette et al.,
2013; Yeager and Dweck, 2012), as it encourages students to embrace
challenges and persist in the face of difficulties. This study extends this
line of research by revealing that students’ perceptions of their
instructors’ and peers’ mindsets could also play a role in shaping self-
regulated learning.

Another noteworthy contribution of this study is to evaluate the
role of sense of belonging and environmental fixed mindset within
online learning contexts. Specifically, our findings are the first to link
sense of belonging and environmental fixed mindset to academic
help-seeking in online learning settings. A few studies have explored
contextual factors predicting students’ academic help-seeking in
online learning contexts. Guided by achievement goal theory (Meece
etal., 2006), for instance, Er (2016) provided valuable insights into the
importance of fostering mastery goal structures for students’ academic
help-seeking in online learning. The present study extends this line of
work by documenting that sense of belonging and environmental
fixed mindset could serve as additional critical contextual factors
promoting or hindering students’ strategic engagement in
online learning.

Our findings also contribute to the literature on STEM education.
As noted in prior work, a fixed mindset is particularly pervasive in
STEM fields (Leslie et al., 2015; Lytle and Shin, 2020). There are
common stereotypes, such as pursuing STEM requires innate abilities,
or innate talent is necessary for success in STEM fields. As such,
students in STEM fields are more likely to perceive that their
instructors and classmates endorse such beliefs (i.e., environmental
fixed mindset), which possibly leads them toward expedient help-
seeking strategies by focusing only on copying answers and completing
tasks but not understanding learning materials or task mastery. Our
findings suggest that these pervasive stereotypes in STEM fields might
be one factor contributing to the high dropout rate and require
intervention to promote students’ retention and choice in
STEM education.

Mediating role of academic help-seeking

Consistent with our expectations, academic help-seeking served
as a mediator linking sense of belonging to retention intentions,
disorganization, and major declaration status. That is, students’
perceived belongingness to their Engineering community was related
to greater adaptive help-seeking and lesser avoidant help-seeking,
and this pattern of academic help-seeking was, in turn, associated
positively with students’ retention intentions in STEM fields and
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successful progression in engineering programs and negatively with
disorganized studying. Prior research has consistently shown that
sense of belonging plays a pivotal role in college students’ choice,
persistence, and academic performance (e.g., Hausmann et al., 2007;
Lewis and Hodges, 2015; Pittman and Richmond, 2007). Indeed,
several studies have documented the importance of sense of
belonging in STEM retention (Good et al., 2012; London et al., 2011).
Our findings provide insights into one possible mechanism
explaining the relations between sense of belonging and
STEM retention.

Academic help-seeking also significantly mediated the relations
between perceived environmental fixed mindset and students’ choices
of future Engineering courses. Specifically, when students perceived
that their Engineering instructors and peers deemed Engineering
intelligence a fixed entity that is difficult to change or develop, they
were more likely to minimize the effort required to increase their
understanding and task mastery by asking for answers to problems
without explanation or asking others to perform the task instead. In
turn, the minimized effort in course learning was further linked to
minimized effort in taking future Engineering courses. Students
reportedly avoided taking more Engineering courses, particularly if
they were not mandatory. These findings are partially supported by
prior research reporting the indirect effects of environmental fixed
mindset on college students’ intent to pursue math in the future (Good
etal., 2012).

In sum, our findings suggest that academic help-seeking could
be one possible pathway through which sense of belonging and
environmental fixed mindset promote or hinder students’ choice,
retention intentions, and academic performance. More broadly, our
findings also fit models of self-regulated learning well. In most
models of self-regulated learning rooted in social cognitive theory,
social and contextual factors are assumed to influence educational
outcomes through self-regulatory processes (Pintrich and Zusho,
2007). Consistent with this theoretical assumption, several studies
have provided empirical evidence showing the mediating role of
self-regulatory processes. Specifically, perceived instructional
practices and teacher support have been linked to students’ academic
success via their use of various self-regulatory strategies (e.g., Wang
and Holcombe, 2010). Our findings support and extend this
mediating role of self-regulatory processes by showing that academic
help-seeking could be used to understand the indirect effects of
sense of belonging and environmental fixed mindset on students’
choice, retention intentions, and academic performance in
STEM fields.

Our findings also offer practical implications for STEM educators.
First, to encourage students to seek assistance when needed,
instructors may consider focusing on cultivating students’ sense of
belonging. Specifically, STEM instructors could adopt teaching
practices that encourage mutual respect, caring, and fairness, which
help students feel accepted and connected (Allen et al., 2018), to
promote students’ academic help-seeking and ultimately their
academic success. In addition, instructors could aim to enhance
students’ perceptions of teacher presence, which is considered
important for developing positive relationships with teachers and
peers in online settings (Rapanta et al., 2020). Second, addressing
STEM students’ beliefs about their peers’ and instructors’ mindset may
be another lever for promoting help-seeking strategies. As noted,
stereotypical beliefs that STEM ability and intelligence are innate are
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common in STEM fields (Lytle and Shin, 2020). Thus, STEM
instructors could consider fostering environmental growth mindset
by communicating growth-oriented messages and providing
instructional practices that encourage students to take on challenges
and embrace mistakes as part of the learning process (Yeager and
Dweck, 2020).

Limitations and future directions

Our findings and conclusions should be understood within the
context of at least three limitations. First, one limitation of the present
study is the correlational and cross-sectional nature of the data.
Although we postulated the predictive relations and the ordering of
the constructs in the path model based on theory and prior findings,
the opposite direction of predictive relations remains a plausible
possibility. For instance, students who had already had high levels of
intentions to remain in STEM fields might have asked for assistance
necessary for learning. As such, our findings need to be replicated and
strengthened by future research wusing experimental or
longitudinal data.

Second, we relied on students’ self-report to assess academic help-
seeking. Although widely used in assessing diverse aspects of self-
regulated learning (Wolters and Won, 2017), criticisms of using self-
report instruments and concerns over their validity are not
uncommon (Karabenick and Zusho, 2015). It is also noteworthy that
several different methods have been developed and introduced to
assess self-regulated learning, including observing and recording
students’ self-regulatory behaviors in classroom settings and recording
traces of students’ self-regulatory behaviors in technology-enhanced
learning environments (Azevedo and Gasevi¢, 2019). Examining the
reported relations using such observation or trace data represents an
obvious path for future research.

Third, it should be noted that the sample size in our study was
relatively small, and as a result, we had to perform path analyses. Due
to the number of parameters that need to be estimated (Kline, 2011),
we were unable to conduct structural equation modeling, which has
several notable advantages, such as using latent variables and
accounting for measurement errors. Relatedly, participants were
recruited from a single course, which may limit the generalizability of
our findings. Although all Engineering major students are required to
take this introductory first-year course, it is possible that students may
exhibit different patterns of help-seeking in other courses. Therefore,
future research with larger, more representative samples is needed to
conduct a more rigorous test using structural equation modeling and
to generalize our findings.

Conclusion

Despite these limitations, the present study offers initial insights
as a preliminary investigation that focuses on the role of academic
help-seeking, particularly in online STEM learning. The present
study provides empirical evidence suggesting that students’
academic help-seeking could play a significant role in online STEM
learning. In particular, this study expands the existing knowledge
by showing its potential for promoting STEM choice, retention
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intentions, and major declaration. Additionally, our findings
suggest that students’ social membership in their Engineering
community and their perceptions of the community members’
views on Engineering intelligence and ability could inform if and
how students ask for help and assistance in their learning. This
study also revealed a pathway through which sense of belonging
and environmental fixed mindset are related to students” choice,
retention intentions, and academic performance in STEM fields.
However, given the presence of non-significant results and some
hypotheses that were not supported, further research is needed to
strengthen these findings and explore their broader implications.
Overall, our findings support the conclusion that academic help-
seeking could be considered among the growing array of factors
that are increasingly recognized as critical influences on students’
online learning and STEM retention, and therefore a critical area of
continued research.
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