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ABSTRACT

Knowing when and how to seek academic help is crucial to the
success of undergraduate computing students. While individual
help-seeking resources have been studied, little is understood about
the factors influencing students to use or avoid certain resources.
Understanding students’ patterns of help-seeking can help identify
factors contributing to utilization or avoidance of help resources
by different groups, an important step toward improving the qual-
ity of resources. We present a mixed-methods study investigating
the help-seeking behavior of undergraduate computing students.
We collected survey data (n = 138) about students’ frequency of
using several resources followed by one-on-one student interviews
(n = 15) to better understand why they use those resources. Several
notable patterns were found. Women sought help in office hours
more frequently then men did and computing majors sought help
from their peers more often than non-computing majors. Addi-
tionally, interview data revealed a common progression in which
students started from easily accessible but low utility resources (on-
line sources and peers) before moving on to less easily accessible,
high utility resources (like instructor office hours).
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1 INTRODUCTION

Help-seeking is an important activity in self-regulated learning [24],
involving meta-cognitive awareness that a problem exists and that
help is needed to surmount it and the self-regulatory skill to acquire
and process help. A number of factors influence students’ decisions
around their help-seeking behavior—for example, the student’s
goal [16], the perceived threat to their self-esteem from help re-
sources [13], and their trust in the utility of the resource [29]. How
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students navigate the array of help resources available to them can
play an important role in their learning experience. However, not
much is known about computing students’ help-seeking behaviors.

Undergraduate students have numerous sources of academic
help available to them. This includes sources that are anchored
to a specific time or place, like office hours with instructors or
teaching assistants, and sources that are detached from time and
place constraints, like course materials and (for computing students
in particular), the Q&A forum StackOverflow [39].

Individual sources of help have been studied in the computing
education literature. For example, Ren et al. studied the types of
the questions students in a CS 2 course asked at teaching assis-
tant (TA) office hours [30]; Vellukunnel et al. studied the kinds
of questions students in a CS 2 course asked in the course Piazza
forum [38]; Thinnyun et al. studied demographic participation
trends in a course Piazza forum [34]; and Dondio et al. studied the
integration of StackOverflow posts into programming course mate-
rials [9]. Though we did not find much work related to computing
students” help-seeking in instructor office hours, two BoFs ! held
at the SIGCSE Technical Symposia in 2019 [32] and 2021 [17] titled
How Can We Make Office Hours Better? indicate that it is certainly
a topic of interest to the computing education community.

Students’ identities play an important role in their help-seeking
behaviors. Minoritized students can struggle to form an adequate
peer network [23], missing out on an important source of help [23,
36]. Students with a lower sense of belonging may also avoid seek-
ing help in order to strengthen or affirm their academic identity [40].
However, students typically minoritized in computing tend to have
a lower sense of belonging [25] and may also be affected by com-
petitive behaviors common in computing [10].

What we know holistically about how computing students use
the array of resources available to them is largely anecdotal. Little is
known about when and why computing students make use of par-
ticular resources, and the extent to which these choices are driven
by the academic problem at hand, student/instructor dynamics, or
both. Understanding patterns of help-seeking—why students seek
or avoid help from certain resources, how useful they find them,
and the kinds of help they seek—will help us identify opportunities
for feedback about productive help-seeking. Addressing reasons
for students’ avoidance of certain resources will help create a more
supportive environment for those who struggle to utilize certain
help resources. This could have implications for improved retention
of historically marginalized demographics in computing.

In this paper, we offer a mixed-methods study examining the
help-seeking behaviors of undergraduate computing students in

1“Birds of a Feather” sessions—informal discussions among colleagues with similar
interests.
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a Computer Science and Software Engineering department at a
medium-sized primarily undergraduate institution (PUI). We used
a survey followed by a series of one-on-one interviews with stu-
dents to examine the help-seeking behaviors and preferences of
undergraduate computing students (i.e., students taking computing
courses, not limited to computing major students).

We address the following research questions.

RQ1. How frequently do students use different help re-
sources? We elicit patterns of help-seeking behaviors based on
how frequently students use the resources available to them. We
expect that frequency of help-seeking increases from more formal
resources to less formal resources, based on work from Karabenick
& Knapp [16] and Wirtz et al. [39].

RQ2. How do students’ help-seeking preferences relate to
their gender, ethnicity, and prior experience with comput-
ing? Based on prior research, we expect that minoritized students
and students who are early in the program will seek help from peers
less frequently [23], and that women are more likely to seek help
than men [3, 4]. We expect no differences in help-seeking frequency
based on ethnicity.

RQ3. How does a student’s sense of belonging relate to
their help-seeking preferences? Sense of belonging has been
linked to increased usage of self-regulatory processes, including
help-seeking [41]. We expect that students with a higher sense of
belonging are likely to seek help from their peers more often and
to seek help more frequently.

RQ4. Why do students use or avoid different resources for
help? In addition to quantitative findings from survey data, we
interviewed students to get hints about why students make the
help-seeking decisions that they do. We present factors influencing
students’ help-seeking behaviors.

Summary of results. We found that students preferred to seek
help from their peers when possible, but faced barriers in doing
so, such as fear of accidental illicit collaboration and a lack of a
peer network. Women sought help from their peers and instructor
office hours more frequently than men did, and a student’s sense
of belonging had no relationship with their help-seeking behaviors.
Instructor office hours were often the last help resource considered.

2 BACKGROUND

Help-seeking in higher education. Academic help-seeking in-
volves identifying a problem, identifying that help is needed to
surmount the problem, deciding whether and from whom to solicit
help, and finally obtaining and processing help [14]. The types of
help that students seek have been conceptualized as instrumen-
tal (or adaptive) help-seeking, where one asks for help with the
goal of decreasing subsequent need for help, and executive (or ex-
pedient) help-seeking, where one asks asks for help in order to
avoid work [13, 24]. Researchers have emphasized that engaging in
help-seeking does not imply a lack of independence on the part of
the learner. Rather, it is a self-regulatory strategy that students can
employ as part of their learning or problem-solving process [15, 24].

Undergraduate students typically have numerous sources of help
available to them [39], including their instructors, peers, course ma-
terials, and online sources. Wirtz et al. conducted a study at Purdue
University examining the help-seeking behaviors of undergraduate
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Mechanical Engineering students [39]. They found no correlation
between how frequently students used resources and how useful
they found them. Additionally, they found that students tended to
start with detached resources—those that are untethered to a time
or place, like online sources, peers, or class forums—before moving
on to anchored resources—those that are bound to a time and place,
like instructor or TA office hours—if detached sources are unable to
help surmount a problem. In this work, we focus on students in a
different discipline (computing instead of Mechanical Engineering)
at a qualitatively different institution (a PUI with a much lower
student-to-faculty ratio than Purdue University?).

Researchers have studied how students make use of teaching
assistants (TAs). For example, Ren et al. provided a simple form to
TAs and students to describe what the student needed help with
and the type of help that was needed (instruction, clarification, or
verification) during TA hours [30]. They found that most questions
in TA office hours for a CS 2 course were related to implementing
and testing solutions to programming problems, with questions
about program design becoming more common as assignments
became more complex.

Others have explored students’ use of online Q&A platforms
like Piazza to seek academic help. These forums give students a
low-pressure environment in which to seek clarification or instruc-
tion about a specific course. Results have been mixed about the
(perceived or actual) impact on learning from using these plat-
forms [8, 22, 27, 38]. In their analysis of the types of questions
asked on Piazza in a CS 2 course, Vellukunnel et al. found that most
questions reflected students’ reasoning or attempts to construct
solutions to software problems [38].

StackOverflow is a Q&A forum for programming. It attracts mil-
lions of users and hundreds of thousands of questions each month.
Researchers have studied its use in education, e.g., by integrating it
into course materials [9], or comparing its usage trends to a course-
specific Q&A forum like Piazza [34]. Little is known about the kinds
of the problems that lead students to StackOverflow and its ilk.

Price et al. studied factors influencing help-seeking from an au-
tomated tutor and a human tutor while programming [29]. They
note that students’ previous help-seeking experiences shaped their
expectations for the (human or automated) tutor. Students reported
avoiding help due to the perception of dependence on the tutor.
Finally, the convenience of obtaining the tutor’s help and how eas-
ily it could be interpreted were factors influencing help-seeking.
Wrenn and Krishnamurthi studied students’ usage of Examplar, an
automated oracle that can be used to check one’s understanding
of an assignment specification [42]. They note that it may have re-
duced load on course staff, since it could handle relatively common
questions about expected program behavior.

Peers are an important source of academic help [18, 24, 26, 36].
School is a social system at work [10] and as such, a student’s social
capital plays an important role in their academic success [23]. In a
systematic literature review [23], Mishra notes that studying with
peers improves performance [7] and enhances students’ sense of
belonging and expectations of themselves [35]. This is particularly
important for minoritized students, since these students can often
miss out on the social capital afforded by a peer network [23],

2Roughly 30:1
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particularly in disciplines like computing that face a diversity crisis.
Additionally, students with low sense of belonging [12] are less
likely to be comfortable seeking help from their peers [40].

Help-seeking and student identity. Help-seeking behaviors
can also differ based on demographic differences [3, 5, 6, 20]. In a
2020 review, Bornschlegl et al. [3] surveyed existing research iden-
tifying demographic variables in academic help-seeking behavior.
The majority of studies reviewed found that women were more
likely to seek academic help than men, and to have better attitudes
toward help-seeking (i.e., they viewed it more as a learning strategy
and less as a sign of dependence). A majority of studies did not find
a relationship between socioeconomic status and help-seeking, and
results were mixed considering the relationship between cultural
background and academic help-seeking. Finally, students with prior
help-seeking experience were more likely to seek help again.

In their study of Piazza usage in introductory, intermediate, and
advanced CS courses [34], Thinnyun et al. found that women were
more likely to prefer to stay anonymous than men. They also found
that women asked more questions, engaged for more time, and
achieved higher “reputation” on their answers, and gave fewer
answers than men. This is in contrast to findings related to the pro-
gramming Q&A forum StackOverflow, where women’s engagement
tends to be drastically lower than that of men [21, 37].

Sense of belonging. The subjective feeling of fitting in and
being valued as part of a disciplinary community has been concep-
tualized as a “sense of academic belonging” [12]. It has been shown
to positively impact students’ academic performance, motivation,
and retention in computing [2] and other disciplines [11]. Won
et al. report that college students’ sense of belonging was related
to increased engagement with self-regulatory processes like time
management, peer-learning strategies, and decreased procrastina-
tion [41]. In a follow-up work, they reported that college students’
sense of belonging was positively associated with self-reported in-
strumental (adaptive) help-seeking [40]. Women and students from
minoritized ethnic groups tend to have lower sense of belonging in
computing than men and overrepresented ethnic groups [25].

3 STUDY CONTEXT

We studied undergraduate students enrolled in computing courses
at California Polytechnic State University. Our department houses
two programs—Computer Science (CS) and Software Engineering
(SE) and jointly houses a Computer Engineering (CPE) program
along with another department. When we refer to “Computing”
majors, we are referring to CS, SE, and CPE majors, though we
primarily examined their experiences in CS courses. The participant
pool is described in more detail in §4.

Our department has a competitive enrollment policy. Compet-
itive enrollment policies can degrade computing students’ sense
of belonging, self-efficacy, and perception of the department as
welcoming [25]. Students are admitted directly into the CS major,
or need to meet grade thresholds to change into the major. At the
time of this work, changes into the SE major were not permitted.

The data for this study was collected during the winter and
spring terms of 2021 (January-May), in the midst of the COVID-19
pandemic. At the time of collection, all instruction and academic
work had been remote for over a year. While temporary remote
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learning does change the context of this work, enough time had
passed for academic life to adjust to a new quasi-normal. Therefore,
when we mention help-seeking in office hours or in class, we mean
office hours or class held synchronously over video conferencing
software. When we mention seeking help from instructors or TAs
“online”, we are referring to asynchronous contact over email or
posts on Piazza or Discord.

One consequence of this time frame is that second-year student
had only experienced one full term of on-campus classes, and first-
year students none at all. Therefore a caveat should be placed on
findings around synchronous resources such as office hours as they
may differ from more typical campus life.

4 STUDY DESIGN

We conducted a mixed-methods study to better understand our stu-
dents’ academic help-seeking behaviors—when, how, and why un-
dergraduate computing students availed themselves of the plethora
of resources typically available to them. We issued a survey to stu-
dents in our department (§4.1) to learn how often students used
different resources and how useful they found them. This was fol-
lowed up by a series of qualitative interviews with students (§4.2)
to learn the factors that influence their decisions to use or avoid
certain help resources.

This study design was approved by our university’s Institutional
Review Board (IRB).

Table 1: Summary of study participant demographics.

Survey (n=138) Interviews (n=15)

Ethnicity

White 77 (56%) 6
Asian 39 (28%) 6
Two or more 10 (7%) —
Latinx/Hispanic 9 (7%) 2
Filipino 1(1%) 1
Prefer not to answer 2 (1%) —
Gender

Men 92 (67%) 9
Women 44 (32%) 6

Prefer not to answer 1 (1%) —

Major

Computing 108 (78%) 11

Other 30 (22%) 4
4.1 Survey

Following prior work done by Wirtz et al. [39], participants an-
swered two questions about the help resources available to them.
The following resources were asked about:

e Instructor office hours (IN-OH)

e Instructor in class or lab (IN-CL)

o Instructor through online communication (IN-OC)
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e Teaching assistant in class or lab (TA-CL)
o Teaching assistant through online communication (TA-OC)
e Peers enrolled in the same class (PEC)

o Other peers (OP)

e Computer science department tutoring center (CSTC)

e Online materials specific to the course (OM-SC)

o Online materials NOT specific to the course (OM-NSC)

The first question asked How often do you access the following
resource? and participants reported on a five-point Likert scale from
Never to Every Day. We were interested in understanding how often
each resource was utilized by the overall student population as well
as specific groups of students.

The second asked How useful do you find the following resource?
and provided a five point Likert-scale response from Not At All
Useful to Very Useful. This question also provided a N/A option
for participants who did not utilize a resource enough to assess its
utility, and those responses were omitted from analyses. The hope
is that this question provides better context for resource utilization
from the prior question. If a given resource reported high perceived
utility but low utilization, we could better differentiate unhelpful
resources from helpful resources with high barriers of access.

Won et al. [40] report that a students’ sense of belonging might
affect their help-seeking strategies. Therefore, in addition to the
resource frequency and utility questions, participants were asked
to rate their agreement to the statement I feel like I "belong" in
computer science. Agreement was rated on a five point Likert-scale
from Strongly disagree to Strongly agree.

Participants were recruited by emailing the faculty mailing list
in our department and asking them to share the survey with their
students. We also contacted computing clubs on campus to request
that they forward the survey to their members. Finally, we posted
the survey to social media groups and online forums for students
at the university taking computing courses.

We received 138 survey responses. Demographics of survey par-
ticipants are summarized in Table 1. While the demographic break-
down is heavily skewed toward White men, this breakdown is
unfortunately consistent with our department’s student population.
As the sample size was so small for ethnic groups other than White
and Asian, all other groups were analyzed as Underrepresented stu-
dents. Similarly, student majors were grouped into Computing and
Other due to the small number of non-computing majors in our
sample. Finally, we did not receive non-binary or free-response
Gender responses. Due to the lack of statistical power, we omitted
the single “Prefer not to answer” response from our analysis.

The significance level for all statistical tests is a = 0.05.

4.2 Interview

The survey included a final question asking if the participant would
be interested in participating in an interview. Of the respondents
who replied in the affirmative, 15 participants were invited for
interviews. Interview participant demographics are in Table 1. Par-
ticipants were chosen to maintain parity with the makeup of the
survey respondents in terms of gender, ethnicity, and major. Each
interview took approximately 30-45 minutes and was conducted
over video call. Participants were compensated with a $25 Amazon
gift card. Interview questions are in Table 2.
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Table 2: These base interview questions were used as starting
points for unstructured discussions. Most led to follow-up
questions not listed here.

# Interview Question

1 When you encounter difficulties in your CS classes, what is the
primary way you get help?

2 What other resources have you sought help from and how helpful
were they?

3 What are the best aspects of [help seeking methods that the student
mentioned]?

4 What stops you from using the resources you’ve tried but didn’t
continue to use?

5 What are the most popular ways you’ve seen classmates seek help?
Are they different from your preferred help-seeking methods?

6 What are some ways you identify that you’ve reached a point where
you need help?

7  How do you decide to go to office hours? Are there certain instruc-
tors who you feel more comfortable going to there office hours?
Why?

8 What are some ways in which you seek help in your General Educa-
tion classes?

5 ROQ 1. FREQUENCY OF ACCESSING
HELP-RESOURCES

We examined the frequency with which students accessed 10 help
resources available to them. Some trends are apparent in Figure 1.
The most frequently used resources were online materials and
peers enrolled in the same course (median Every Few Days) and
instructors in class or online (median Once a Week). Less frequently
used were instructor office hours, peers not in the same class, and
TAs in class (median Every Few Weeks). Students rarely made use
of TAs online. The departmental peer tutoring center was Never
used by the vast majority of first- and second-year students (83%)°.

Once a Week I Never

Every Few Weeks

Figure 1: Frequency of using help resources

I Every Day
Every Few Days

100% — -
80% .

% of Students

IN-OH
IN-CL
IN-OC
PEC
op
CsTC

TA-CL
TA-OC
OM-SC
OM-NSC

Following Wirtz et al. [39], we conducted an exploratory factor
analysis (EFA) to elicit patterns of help-seeking behavior from the
survey data. The goal of exploratory factor analysis is to uncover
underlying relationships among a large set of variables (in this case,
the 10 help resources). These underlying relationships are referred

3The tutoring center is limited to helping with first- and second-year courses.
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»

to as “factors”. “Factor loadings” measure the influence of a factor
on a variable. While any variable may be influenced by any factor,
EFA focuses on the factor that most strongly influences a variable.

The number of factors was determined using a scree plot. Initially,
a three-factor model emerged. This initial factor structure failed to
strongly load the departmental tutoring center to any factor (i.e., it
had no strongly influencing factors). In light of that and the highly
skewed nature of tutoring center usage (Figure 1), we omitted the
tutoring center from factor analysis.

Table 3 contains the resultant factor structure, depicting factor
loadings that were higher than 0.4. Three strong factors emerged.
Factor 1 resources were those that involved the course instructor
(in office hours, in class, or online using email or platforms like
Piazza). Factor 2 resources were those that involved the TA (in class
or online). Factor 3 resources included peers enrolled in the same
course, peers enrolled in other classes, and online sources that were
specific to the course.

Table 3: Factor loadings from exploratory factor analysis

Help resource Factor 1 Factor2 Factor 3

Instr. office hours 0.69
Instr. in class or lab 0.60
Instr. online 0.67
TA in class or lab 0.94

TA online 0.55

Peers in the same class 0.67
Other peers 0.47
Online sources specific to 0.62
the course

Online sources not spe-

cific to the course

16.25%
16.25%

15.59%
31.84%

15.35%
47.19%

% variance
Cumulative % variances

Online sources that were not specific to the course did not fit well
into the EFA model, appearing distinct from the other resources. A
possible reason for this emerged during interviews (§8.1): students
often did not consider using online sources as “help-seeking”, but
rather viewed it as part of the learning or problem-solving process
(unlike other help resources). However, since no obvious issues of
skewness in terms of usage frequency or usefulness were observed,
we left it in the EFA model.

Wirtz et al. reported the emergence of anchored and detached
resources?. In our EFA, we observed three levels of formality of
the help resource, consistent with prior findings on help resources
and usage [16]. Factor 1 resources, involving the instructor, are
formal help resources. Factor 2 resources, involving the TA, are
semi-formal resources. Finally, Factor 3 resources—peers and online
sources—are informal. In qualitative analysis, Wirtz et al. further
break down their anchored and detached resources into “tiers”,
roughly corresponding to the formality of the resources [39].

Like Wirtz, we observed little relation between the frequency
of using a resource and its perceived usefulness. Looking at the

4Roughly corresponding to synchronous and asynchronous resources.
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perceived usefulness data in Figure 2, we can see there is little
difference in perceived usefulness among available help resources.
All resources were judged to be Useful or Very useful by the median
student. This coupled with the frequency results indicates that
while students use certain resources more frequently than others,
they consider any method of help to be generally useful.

I \ery Useful Sometimes Useful I Not At All Useful

Useful Not Useful

100%

80%

H}

c

% 60%

3

2

w

W 40%

o

X

< 20%

0% 0 %)
T — 9} o Q 8} Q
s % ¢ % ¢ & S § 2 2

7

z = = < o 2 :
2 = = = 3 %

Figure 2: Perceived usefulness of help resources (excluding
N/A responses)

6 RQ 2. STUDENT DEMOGRAPHICS AND
HELP-SEEKING

We report relationships observed between help-seeking frequency
and gender, major discipline, and programming experience. We
observed no evidence of a relationship between a student’s ethnicity
and their help-seeking frequency.

Gender. Women attended instructor office hours more frequently
than men did. After enumerating the Likert scale responses on a
scale of 0 for Never to 4 for Every Day, the median response for
women’s office hour attendance was Once a Week compared to Ev-
ery Few Weeks for men. Welch’s unequal variances t-test® indicated
that this difference was statistically significant (¢ = 5.51; p = 0.020).

Cohoon [5] suggests that one possible reason for low retention
of women in CS departments is the scarcity of women peers from
whom to seek academic help. With this in mind, we would expect
women to seek help from their peers less often than men do.

However, we found that women sought help from their peers
enrolled in the same course as them more frequently (median Once
a Week) than men did (median Every Few Weeks), though men are
significantly overrepresented in our department. This difference
was statistically significant (U = 1523, p = 0.016)

There was no difference between men and women’s median
help-seeking frequency across all resources (U = 1662.5, p = 0.09).

Major discipline. At our university, introductory computer
science courses are taken by students majoring in subjects like
art, graphic communication, and other engineering disciplines. We
examine whether non-computing majors’ help-seeking frequencies
different from computing majors.

Students in computing majors relied on their in-class peers more
frequently (median Once a Week) than students in non-computing

SSince office hours frequency was non-normal (Shapiro-Wilks test; p < 0.0001) and
heteroscedastic across gender (Levene’s test; p = 0.009), we opted for non-parametric
testing. Similar non-parametric testing is carried in the rest of this paper.
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majors (median Every Few Weeks) (U = 2080.0, p = 0.014). This is
likely because computing majors know more people in computing
courses than students in other majors.

Computing majors reported that they sought help from online
course materials Every Week, more frequently than non-computing
majors, who did so Every Few Weeks (U = 2084, p = 0.013). This
may be a function of course content that is available to students
in more advanced computing classes, rather than a difference in
help-seeking behavior. It could also be that computing majors are
more familiar with online sources related to programming than
non-computing majors are, since many of our majors have had
pre-college experience with computing.

Programming experience and academic progress. There
was weak evidence of an association between experience with
programming and frequency of accessing TAs in class. A Kruskal-
Wallis test indicated that the frequency of seeking help from TAs
in class was related to when the student had started programming
(H =9.42, p = 0.024). Posthoc testing with Dunn’s test indicated
that students who had started programming in the present academic
term sought help from their TAs more frequently than students
who had started programming in a previous college term, in high
school, or before high school. We note that only 7 students in our
sample had started programming in the present academic term, so
this result may not be of practical importance. However, it would
make sense if reliance on TAs in class plateaued as a student became
more experienced with programming.

Turning to the perceived utility of resources, no significant dif-
ferences were observed among student demographic variables and
their help-seeking preferences, since resources were fairly uni-
formly rated as Useful or Very useful.

7 RQ 3. SENSE OF BELONGING AND
HELP-SEEKING

Sense of belonging [12] has been linked to usage of peer-learning
strategies [41] and instrumental help-seeking [40]. We expected
that students with higher sense of belonging are more likely to rely
on their peers, instructor office hours, and TAs in class.

Participants were asked about their sense of belonging with the
the item I feel like I “belong” in computer science, with responses
ranging across a 5-point scale from Strongly agree to Strongly dis-
agree. We split the Likert scale data into two groups. Participants
who responded Agree or Strongly agree were considered to have a
high sense of belonging (59%). Participants who responded Neutral,
Disagree or Strongly disagree were considered to have a low sense
of belonging (41%).

A chi-squared test for differences in frequencies suggested that
women were less likely to have a high sense of belonging in comput-
ing than men (y? = 6.934, p = 0.008). 68% of men Agreed or Strongly
agreed that they felt like they belong in computer science, com-
pared to only 43% of women. We found no evidence that students
from minoritized ethnic groups were likely to have a lower of be-
longing than White or Asian students (y? = 5.835, p = 0.054)). 55%
of minoritized students, 46% of Asian students, and 69% of White
students Agreed or Strongly agreed that they belong in computer
science. Note that only 20 students out of 138 respondents belonged
to minoritized ethnic groups, greatly reducing our statistical power.
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In terms of TA usage, students with high sense of belonging
sought help from TAs in class or lab significantly less frequently
(median Never) than students with a low sense of belonging (median
Every Few Weeks). Welch’s unequal variances t-test indicated that
this difference was statistically significant (t = —3.04, p = 0.003).

Looking at the departmental tutoring center, we found that first-
and second-year students with a lower sense of belonging used the
tutoring center slightly more frequently than those with a higher
sense of belonging. Though this difference was statistically signif-
icant (U = 388, p = 0.002), it may not be of practical significance:
the median student in both groups Never used the tutoring center.

We found no evidence of a relationship between sense of belong-
ing and frequency of help sought from peers in the same class (U =
2330.5,p = 0.88) or other peers (U = 1898.5,p = 0.076). We also
did not find evidence to suggest that students with a high sense of
belonging tended to seek help more frequently (across all resources)
than students with a low sense of belonging (U = 1942, p = 0.12).

We found no significant differences in perceived utility of various
resources based on students’ sense of belonging.

8 RQ 4. FACTORS INFLUENCING
HELP-SEEKING OR AVOIDANCE

Having found correlations between student identities and expe-
rience and their help-seeking preferences, we turn to qualitative
interviews to get hints about causation. We present findings from
a series of semi-structured interviews with students. The interview
questions are in Table 2. Here we describe the emergent factors
influencing students’ decisions to use or avoid different resources.

After all 15 interviews were completed and transcribed, we be-
gan coding segments of the transcripts. We worked through the
transcripts in order of length, starting with the longest, reasoning
that we would uncover a richer set of codes from the longest tran-
scripts. The eight longest transcripts were individually coded by
both authors. Each code represented a sentiment about help-seeking
expressed by the participant. We then collaboratively merged our
code books into higher-level codes or themes, which one author
then used to code the remaining transcripts.

An emergent theme was that students sought help from progres-
sively formal sources. When one resource failed to help surmount a
problem, students would move onto the next-most formal resource.
The online sources — peers — instructor progression was de-
scribed by a majority of participants (P1, P3, P4, P7, P8, P9, P11,
P12, P13, P15). This progression from informal to formal sources of
help echoes findings about Mechanical Engineering students from
Wirtz et al. [39], though that work focuses on the synchronous or
asynchronous nature of resources instead of their formality.

Although survey responses indicated that all resources were
considered useful, the responses presented below revealed another
progression of easily accessible, low utility — not easily acces-
sible, high utility resources. That is, students would first exhaust
resources that are easily accessible but not always the most useful
(like peers and online sources), before moving to resources that are
less easily accessible but more useful (like instructor office hours).
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8.1 Online sources

Nearly all interview participants reported going to online resources
as their first form of help. In this context, we mean “online sources”
to be online forums like StackOverflow, websites like YouTube, or
online course materials. We do not consider office hours (which
were held online during the COVID-19 pandemic), email, or Piazza
to be “online sources of help”; those are categorized as seeking help
from an instructor, TA, or peer, as appropriate. Students implied a
low barrier for seeking help through online resources due to the
ease of access and minimal preparation required:

Just ease of access, it’s just completely instant and I can search
whatever is on my mind and I don’t even have to formulate my
thoughts really well. — P13, 1st year

Many participants did not immediately report online resources
in their help-seeking as they considered it integral to their learning
or problem-solving process. This may explain why the frequency of
using “Online sources not specific to the course” remained distinct
from other help resources during exploratory factor analysis (§5)—
students did not view it help-seeking, but rather viewed it as helping
themselves.

...so I guess [online sources like StackOverflow and YouTube] would
probably be my first help seeking, but that’s just also like part of
the process of coding at this point. — P15, 4th year

The Q&A forum StackOverflow was mentioned by all the stu-
dents we interviewed. Students reported turning to StackOverflow
for very specific technical questions, and less often for higher-level
conceptual questions.

[StackOverflow is helpful when one is looking for] a quick solution,
especially for if you’re new to a programming language or new to
an API or something. Quick solutions to see how people do stuff and
that can just help you get the ball rolling. — P11, 4th year

Students also reported that a deterrent to using StackOverflow
was that it contains large amounts of information that is incorrect
or irrelevant to their particular problem. It takes experience and
expertise to sort through this information (P5, P9, P11).

I honestly think like it’s a really helpful resource as you get older...
But I feel like in introductory classes...I'd click on a link and be like
‘T don’t know what half these things are. I think like one-eighth of
this page is what’s relating to my problem, but I don’t know how to
like take that out.” — P5, 4th year

8.2 Peers

If online sources were unable to provide sufficient help to a stu-
dent’s problem, the most common next step was to seek help from
peers. While some students (P5, P14) reported accessing peers even
before looking online, most exhausted independent help resources
before reaching out to others. Many benefits from peer help were
reported, including ease of access (P5, P10, P11, P12, P14, P15), help
being beneficial to both students (P7, P13), and peers providing an
informal, stress-free environment in which to seek help (P11, P5).
While peers are not as ubiquitously available as online resources,
students can still access help through peers relatively easily.
First [I reach out to] friends...like it’s literally like a Snapchat or
like message away, whereas professors are a little harder to contact
when you actually need help. So yeah, I think that’s why friends
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would be number one even if they don’t know the answer. — P14,
2nd year

Many students reached out for help from peers via text message,
but students also reported digital student communities on platforms
like Discord (P4, P7), increasing the availability of peer help.

Students reported that peer help was beneficial for both the
student asking for help and the student giving help. If both students
come to the situation with incomplete knowledge of a topic, they
can help fill in each other’s knowledge gaps (P7, P13).

"It’s easier and we just end up helping each other. So it’s like a win
win." — P13, 1st year

Finally, students reported that peer help was more informal and
less stressful than getting help from instructors or tutors (P5, P11).

Honestly, I think the biggest benefit for peers for me is it’s like the
least amount of risk, like it’s a lot less scary to ask a peer for help
than a professor. — P5, 4th year

"It’s kind of a no-judgment zone. If you text your friend they’re
probably more willing to help you than not and not judge or call
out mistakes." — P11, 4th year

The instructor (and often the TA) play a formal evaluative role,
unlike peers. The threat of judgment or penalization perceived
from a help resource tends to be higher for more formal sources of
help [13]. For example, one student (P10, a 2nd-year non-computing
major) mentioned that they avoid instructor office hours when they
have procrastinated on an assignment, for fear of judgment.

There were also barriers to students being able to access help
through peers. First, a solid peer community is needed for a student
to be able to access peer help. This can be challenging, especially for
students who have not had time to form a peer network—like first-
year students or students who transferred into the program from
another institution or major—and for students from minoritized
groups [23]. During interviews, students reported that a lack of
such a peer network made help-seeking difficult (P7, P12):

There’s so many gaps in my knowledge that I was kind of like, you
know, for a long period of time...I don’t know who to ask, what to
do, whatever. — P7, 3rd year

When I was a first year I didn’t have very many contacts in my
major to go for...To go to for help for solving problems. — P12, 4th
year

Additionally, many students reported that fear of illicit collab-
oration hindered their ability to seek help from peers (P3, P7, P9,
P12, P13, P14). The policy in our department—like, we expect, in
most departments—is that students are not allowed to look at each
other’s code, in order to prevent plagiarism. Obvious exceptions
are collaborative assignments like group projects. While this policy
may be effective at preventing plagiarism, it appears to also be
affecting students’ ability to give and receive help from each other.

"I understand that it’s necessary as far as academic honesty goes,
but from a learning standpoint I think it’s kind of a shame." — P12,
4th year

"You can talk about the concepts. That’s fine throughout like all
classes, but once it comes down to the nitty gritty of hey, this how
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did you exactly do this part? That’s where friends are pretty much
useless." — P14, 2nd year

8.3 Instructors

In the progression that we observed, if both online resources and
peers were unable to solve the student’s problem, help from the
instructor would typically be the next step.

While synchronous in-person interaction was a common form
of help from the instructor, asynchronous instructor help via plat-
forms such as Piazza or over email was frequently used for smaller
questions (such as announcements or assignment clarifications
(P4, P5, P12)), and often as a preferred step before attending syn-
chronous office hours (P6, P7, P11, P13, P15). This asynchronous
communication can be seen as a sub-step in the online sources
— peers — instructor progression.

"I’ll email the teacher or post on piazza, and if that’s not working,
I'll go to in person interaction at their office hours” — P7, 3rd year

Students reported several benefits to seeking help from instructors
asynchronously online. First, like the prior steps in this progression,
it does not require scheduling or traveling to campus (P2, P15).
Second, on platforms like Piazza or Discord, students find questions
that other students have asked to be helpful.

...sometimes people might just be in the beginning stages of just
understanding [an assignment], whereas some people are just like
much faster. And they’re already like near the end, so they have
more like technical questions. And these questions and answers,
once they’ve been answered by either the TA or the professor, can
be really helpful later on when you’re actually working through —
P14, 2nd year

Synchronous instructor help, most commonly during office hours
but also during lab sessions, was reported by students to be the most
useful form of help. One reason reported was that instructors are
deeply familiar with projects they assign. They have seen many of
the common bugs, pitfalls, and strategies used for the assignments,
and are thus suited to give useful help (P3, P5, P8, P9, P12, P14).
Students also reported that synchronous office hours helped them
form connections with their instructors (P8, P11, P14, P15), which
made help-seeking a stress-free experience.

A few factors emerged that influenced students to avoid instruc-
tor office hours. Students reported avoiding office hours as they
are often crowded, and many expressed discomfort asking for help
in front of other students (P5, P10). Some students also felt that
many instructors have an “expert blind spot” or tacit knowledge (P3,
P5, P7, P11). This makes it difficult for them to give help at a level
suitable for the student, and makes it difficult for the student to
understand how the help given translates to their problem.

Sometimes professors are just so far advanced that they don’t really
understand why a student would not understand something — P5,
4th year

A lot of professors really know what’s going on, but they might
struggle to convey that information and they can confuse you more.
That’s also a big factor of whether or not you go to office hours. —
P11, 4th year
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Importantly, students reported that some instructors can be in-
timidating or demeaning in class or office hours, making it a stress-
ful experience to seek help from them or professors in the future
(P3, P5, P9, P10, P11, P15).

Previous experiences at office hours haven’t been the best...I haven’t
really gone into office hours since...When I asked them a question
they kind of like assumed I should already know that and they asked
me if I really wanted to be programmer — P15, 4th year

[in comparison to peers,] some professors [or TAs] are not great at
calling out mistakes in like a constructive manner...they might say
it in a more demeaning way. — P11, 4th year

The professor’s reputation for being approachable played a role
in students’ decisions for whether or not to attend office hours
(P1, P3, P8, P9, P11, P14, P15). While students eventually formed
opinions about approachability for themselves, they often relied on
the opinions of friends who had previously taken the instructor as
the first measure of approachability.

Finally, procrastination appeared to factor into students’ de-
cisions to attend office hours. Students waiting until closer to a
deadline to start assignments often lost the ability to access more
synchronous resources such as office hours due to availability (P7,
P10). One student reported avoiding office hours when they were
working close to an assignment deadline for fear that the instructor
would judge them (P10). On the other hand, one participant indi-
cated that they prefer office hours when they are coming up on a
deadline, since instructors can identify issues quickly due to their
experience with the assignments (P13). This may be an example or
expedient help-seeking [13].

8.4 Teaching assistants and peer tutoring

Overall, participants did not talk about TAs often. Help sought from
TAs appeared to be opportunistic or by happenstance, e.g., if they
were available during a lab session, or if they happened to respond
to a post on Piazza or Discord.

TA experience differentiated TAs in terms of their helpfulness.
This is in contrast to Patitsas et al. [28], who found no difference
between student evaluations given to experienced and inexperi-
enced TA, though they note that student evaluations are often not
the best measures of TA quality. Inexperienced TAs were reported
as hesitant to give specific help, giving “vague” advice rather than
actionable direction (P10).

Among the available resources, the computing department tu-
toring center was the least utilized (Figure 1). A common reason
cited for this was that students took a couple of terms to find out
about the tutoring center, often from their peers (P14, P11). A large
portion of the students had not heard of the resource. Paradoxically,
some participants who had used the tutoring center reported that
it had been crowded as tutors hurried to help all the students who
attended (P1, P7, P5, P11, P12). The tutoring center was reported to
be a good confidence-builder during early courses (P11).

8.5 General help-seeking

A few factors emerged as being influential for the decision for
whether or not to seek help (from any resource).
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Computing students can be prone to comparing themselves to
peers and taking actions to affirm their sense of belonging in com-
puting [10]. One such action might be help-avoidance in order to
affirm one’s identity as a computer scientist or programmer. Stu-
dents reported that in early years they had a sense that they needed
to surmount their problems on their own. They felt that seeking
help too soon, or at all, prevented them from learning the mate-
rial appropriately (P5, P13). One student characterized going to
instructor office hours as “giving up”.

Additionally, discomfort asking for help in front of other students
was a common factor influencing help-seeking from group-oriented
resources like the tutoring center, office hours, or Piazza (P5, P10).

...every time I hop into professors office hours for the first time I

always have a little bit of panic of like—how are they going to do

it? ’Cause some some professors do office hours where they like take

one person into the room at a time while other professors do like

large groups — P5, 4th year

Students also reported that weekly lab sessions in which they
worked on assignments in class increased their likelihood of seeking
“in-person” help from their TAs or instructors (P5, P9, P10, P11).

9 DISCUSSION & FUTURE WORK

Here we discuss some implications of our findings. First, online re-
sources such as StackOverflow can be challenging for novices (§8.1).
For those unfamiliar with the content as well as navigating these
sites, it can be difficult to sort through the large amount of informa-
tion, only some of which is relevant. To mitigate this, instructors
in introductory courses could demonstrate navigating online re-
sources and parsing the available information, e.g., while teaching
by live-coding [31]. Introducing sites such as StackOverflow in this
way would display the utility of these resources while showing
how to avoid getting bogged down by unhelpful information.

While peer help was one of the most preferred forms of help-
seeking, it was often stifled by rules against collaboration. Sukhodol-
sky suggests that academic dishonesty might be a worse problem in
computer science than in other disciplines [33]. Whether or not this
is empirically true, it would be unfortunate if a consequence of com-
bating it is that students are wary of working together—as we have
seen in §8.2, students find their peers to be useful sources of help
for a number of reasons. Generalizing beyond our study, research
has found that working with peers can improve performance [23]
and enhance a student’s sense of academic belonging [35]. Indeed,
children begin to favor peers over “experts” as sources of help from
an early age [24]. Additionally, the lack of access to a consistent
peer network (§8.2) was a barrier to peer help. Both issues could be
mitigated by featuring group work more prominently, especially in
early courses. Not only does this provide students access to peers
to work with “legally”, it can also lay the groundwork for a peer
network that lasts throughout one’s academic career.

Contrary to our expectations, we found that women sought
help from peers more frequently than men did (§6). A possible
explanation for this is the existence of a club in our department for
women in computing, housing a robust mentorship program.® It
is worth exploring how a club like this would influence academic
help-seeking through peer networks.

SWomen Involved in Software and Hardware (WISH) https://wishcalpoly.com/

Koli Calling *21, November 18-21, 2021, Joensuu, Finland

Students reported that negative experiences in office hours lead
them to avoid office hours in general, not just those of the instructor
in question (§8.3). Additionally, because peer opinions of an instruc-
tor were an important factor in whether a student first attended an
instructor’s office hours, poor experiences in office hours can have
a cascading effect. With this in mind, computing instructors and
administrators should take steps to ensure that office hours provide
a safe environment for students seeking help.

Research suggests that positive experiences in early computing
courses reduces attrition [1, 19], and positive instructor interactions
play an important role in the learning experience. Considering
that women accessed office hours more frequently than men (§5),
making office hours more welcoming could also have implications
for improved retention of women in computing.

Finally, student reports about the tutoring center (§8.4) revealed
the primary reason this resource had lower utilization rates than
other resources was lack of awareness. While this is a small-capacity
resource, departments should be intentional about increasing aware-
ness of all help resources to promote student success.

Future work. Additional studies ought to test the generaliz-
ability of our findings. Class sizes at our university rarely exceed
35 students; reliance on TAs or instructors may be substantially
different with larger class sizes. Additionally, while we attempted
to survey and interview as diverse of a student sample as possible,
the university and department demographics are themselves regret-
tably homogeneous. A similar study in a different context would
allow for a better understanding of how specific minoritized and
intersectional groups of students go about seeking academic help.

We also plan to investigate the help-seeking of computing stu-
dents who have transferred from other universities. While we did
not collect survey or formal interview data about transfer students,
anecdotal evidence suggests they have a difficult time forming peer
networks in the same way as other students. As have seen, the
lack of a solid peer network can inhibit the ability to receive help
when it is needed. Better understanding of this effect could lead to
valuable insights about promoting transfer student success.

Finally, future work should address teaching effective help-seeking.
Despite its prominence in the learning process—particularly in a
project-rich discipline like computing—students are often left to
discover productive help-seeking practices for themselves.
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