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ABSTRACT

Office hours are one of the most common support mechanisms found in courses. Despite
the prevalence of office hours in life sciences classes, there has been little investigation of
how science, technology, engineering, and math (STEM) students perceive office hours,
particularly at non—research intensive universities or other institutions where a majority of
students attend office hours. We surveyed more than 500 students, representing most life
sciences majors at a comprehensive university, to investigate their motivations and bar-
riers for attending office hours. We then compared instructors’ perceptions to students’
conceptions of office hours. We identified key themes in student and instructor comments
using inductive, grounded theory, finding that students view a more limited range of bene-
fits for office hours than instructors. Students likewise cited a larger number of barriers for
attending than instructors perceived. In addition, while there were minimal differences in
rates of office hours attendance and perception of office hours based on key demograph-
ic factors, we identify areas where students of different class years and gender perceive
differences, suggesting areas of future research. Finally, we explored students’ views of
in-person versus online office hours, providing insight for instructors to better reach all
students.

INTRODUCTION
Office hours—defined here as any nonstructured instructional time set aside outside
class for students to interact with the instructor of a course and receive help in the
course—are a key component of college and university science, technology, engineer-
ing, and math (STEM) classes, with nearly all STEM courses offering office hours. For
example, multiple universities mandate in their faculty manuals or equivalent hand-
books that instructors provide office hours (e.g., Chapman University Faculty Manual,
Chapman University, 2016). Similarly, the importance of office hours was highlighted
by a recent survey of biology courses at a large research-intensive university, which
found that information on office hours was the most commonly reported element
found in syllabi for students getting help (Gin et al., 2021). Past work across different
disciplines has also suggested possible correlations between office hours attendance
and academic performance (Guerrero and Rod, 2013) and instructor immediacy
(Cooper et al., 2017). However, this work has been limited, and we are not aware of
any studies that have directly examined the impact of office hours on student learning
or academic performance in STEM. Similarly, while past work has suggested that
attendance at office hours may positively impact student affect like sense of belonging
and can help build the instructor—student relationship (Moore, 2020; Guzzardo et al.,
2021), there have not been any empirical studies that measure the impact of office
hours on student affect.

In addition, there has been relatively little work done examining student and
instructor perceptions of office hours across a life sciences curriculum. There is a
noticeable gap in knowledge on how students perceive office hours in the life sciences
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and in non-research intensive (R1) universities. For example,
past work has been limited to single courses or a closely linked
series of courses, primarily in R1 universities and within engi-
neering (Griffin et al., 2014; Robinson et al., 2015; Smith et al.,
2017; Briody et al., 2019). These studies have found that most
students at these universities do not attend office hours, and
that students view office hours as a mechanism of “last resort”
for asking questions (Smith et al., 2017). Other studies at large
public universities have found that students indicated that stu-
dents are more likely to attend office hours if they provide use-
ful feedback, are held at convenient times and locations, or are
for smaller enrollment courses (Griffin et al., 2014). Similarly,
work on instructor perceptions of office hours has also been
limited; for instance, Andrade et al. (2020) interviewed three
engineering faculty on their perspectives on virtual office hours
before the COVID pandemic, but there has not been a broader
attempt to characterize instructor perceptions of office hours.

In addition to the gap in knowledge about life sciences
students’ perceptions of office hours, there also remains the
issue of little being known about how students view online
office hours. The COVID-19 pandemic triggered emergency
remote teaching (ERT) across many colleges and universities
in the United States, forcing lecture and lab courses to shift
online (Brancaccio-Taras et al., 2021; Hsu and Rowland-Gold-
smith, 2021; Trust and Whalen, 2020; Walsh et al., 2021;
Donham et al., 2022). This transition to remote teaching also
caused office hours to shift online, with many instructors
using Zoom or other videoconferencing platforms for office
hours. While there has been past work examining remote
office hours, such work occurred pre-COVID and was limited
to other modalities and contexts, such as the use of email
and instant messaging chat for office hours (Atamian and
DeMoville, 1998; Li and Pitts, 2009; Cifuentes and Lents,
2011) and the use of electronic office hours for distance
learning and asynchronous courses (Wallace and Wallace,
2001; Lowenthal et al., 2017). We are not aware of any pre-
vious attempts to characterize student perceptions and pref-
erences of online versus in-person office hours after the
COVID-19 pandemic and the widespread use of Zoom and
other videoconferencing platforms.

Research Questions
Our study focused on the following research questions:

1. Who attends office hours for STEM courses in a comprehen-
sive university’s college of science?

2. How did the shift to online office hours during ERT impact
students’ self-reported frequency of attending office hours?

3. What do students perceive as benefits and barriers to office
hours?

4. How do students perceive online office hours?

5. How do instructors’ views of office hours align with student
perceptions?

Theoretical Framework

Our work is centered around characterizing student and instruc-
tor perceptions of office hours. Capturing how different stu-
dents experience or view an event is an approach used across
various discipline-based education research studies, because
how a student perceives an event can influence the student’s
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actions, learning, and affect (Drew, 2001; Struyven et al., 2005;
Osborne et al., 2009; Ankiewicz, 2019). For instance, measur-
ing student perceptions of instructor behaviors in the classroom
has been shown to be predictive of various student outcomes,
including the amount of student learning (Seidel and Shavel-
son, 2007; André et al., 2020). Several theoretical frameworks
have been proposed for examining different perceptions. For
instance, variation theory—a derivative of phenomenogra-
phy—posits that there are a finite number of characteristics to
any given phenomenon that shape a students’ perception and
that students’ lived object of learning (what they actually learn)
depends upon how they perceive the enacted object of learning
(i.e., what occurs inside the classroom; Bussey et al., 2013).
Thus, our goal here is to characterize what students and instruc-
tors view, perceive, and think about office hours, given that
such perceptions may influence students’ likelihood of attend-
ing office hours in the future, their self-efficacy, or their sense of
belonging in the science community (Willson-Conrad and Kow-
alske, 2018).

In addition, variation theory highlights that there can often
be a misalignment between the instructor’s intended object of
learning as compared with the student’s lived object of learning
(Bussey et al., 2013). In these cases, instructors and students
perceive classroom experiences differently, with students view-
ing or experiencing activities in a different manner than what
instructors intended. Misalignment between student and
instructor perceptions in the classroom can lead to negative
impacts on learning and student affect (Mesa, 2012; Wakimoto
et al., 2019; Park et al., 2021). Our work thus characterizes
instructor perceptions of office hours to determine whether
there are differences in how students and instructors perceive
office hours, because any misalignment could influence the
actions that instructors take to promote and hold office hours
and how likely a student is to attend office hours.

As part of characterizing student perceptions of office hours,
we explore students’ motivations for attending office hours.
Student motivation is a complex and broad term that includes
many overlapping constructs (e.g., intrinsic motivation, value,
interest, mindset) and theories (e.g., expectancy-value theory,
implicit theories; Eccles, 1983; Hulleman et al., 2016; Linnen-
brink-Garcia et al., 2016; Richardson et al., 2020). We apply the
self-determination theory (SDT) to consider students’ motiva-
tions for attending office hours. SDT posits that, for students to
develop intrinsic motivation, their needs for autonomy, compe-
tence, and relatedness must be met in some way (Vallerand,
1997; Ryan and Deci, 2000; Deci and Ryan, 2013). Students
have many extrinsic and intrinsic factors that motivate them. As
such, SDT posits that there is a continuous range of motiva-
tional states that integrates different levels of extrinsic and
intrinsic motivation, starting with amotivation (students who
have low self-efficacy and do not want to act; Deci and Ryan,
2013; Hewitt et al., 2019). This continuum also includes stu-
dents relying on external motivation (extrinsic reward), identi-
fied motivation (students who value the activity), and intrinsic
motivation (where an activity is interesting or fun, i.e., inher-
ently satisfying to complete; Koestner and Losier, 2002; Deci
and Ryan, 2013; Jeno et al., 2017; Richardson et al., 2020).
Here, our work focuses on using the SDT framework to situate
and contextualize students’ self-reported motivation for attend-
ing STEM course office hours.
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TABLE 1. List of classes for which students were invited to
complete the survey.

Course number Course subject Course level

Biology 204 General biology I Introductory
Biology 205 General biology II Introductory
Biology 208 Introduction to molecular genetics  Introductory
Biology 498 Biology senior capstone Upper level
Chemistry 140 General chemistry I Introductory
Chemistry 150 General chemistry II Introductory
Chemistry 301 Inorganic chemistry Upper level
Chemistry 331 Organic chemistry II Midlevel
Chemistry 411 Analytical chemistry II Upper level
Chemistry 441 Physical chemistry II Upper level
Biochemistry 336 Biochemistry II Upper level
Biochemistry 350 Medicinal chemistry Upper level
Biochemistry 436 Advanced molecular genetics Upper level

Study and Institutional Context

This study was conducted at a private, comprehensive univer-
sity with R2 classification in southern California, with STEM
classes typically ranging in size from 10 to 80 students per class.
Given that our university does not have graduate programs in
the life sciences, office hours are held directly by instructors,
although undergraduate supplemental instructors also hold
their own office hours. The university began the Spring 2021
semester with fully remote online teaching (with instructors
encouraged to hold synchronous online classes), before shifting
to optional, in-person learning following spring break in March
2021. Our student survey was deployed the week after spring
break to capture student perceptions of online office hours
midsemester before any instructors were able to offer in-person
office hours that semester. The university was fully remote
during the previous semester (Fall 2020), with only online
office hours for nearly all STEM classes. Thus, first-year stu-
dents (those who started in Fall 2020 or Spring 2021) who
completed the survey that semester would not have had the
opportunity to attend any office hours in person, while sec-
ond-year students and above would have had the opportunity
to do so in previous semesters, when nearly all STEM office
hours were in person.

METHODS

Student and Instructor Surveys

Students were recruited through key courses frequently taken
by life sciences majors at our university. Seventeen instructors
teaching 13 different courses (Table 1) were asked to distribute
the online survey to students in their classes through the learn-
ing management system. To incentivize completion, a drawing
was held to randomly provide students with gift cards, and
instructors were also encouraged to incentivize completion by
providing a small number of bonus points for students in their
classes. The chosen classes represent key courses required of life
sciences majors at all levels, including introductory biology and
chemistry (taken predominantly by first-year STEM majors)
and organic chemistry (taken predominantly by second-year
STEM majors). Similarly, we targeted key upper-level classes
taken by STEM majors in their third year and above, including
biochemistry as well as the capstone course required for all biol-
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ogy majors. Students were instructed that they only needed to
complete the survey once, even if they were enrolled in more
than one of the target courses. Responses were filtered to
remove any duplicates. Students self-reported demographic
information (gender, ethnicity, class year, first-generation stu-
dent status, and transfer student status) and were instructed to
reflect upon all their STEM classes when completing the survey,
answering questions about their perceptions of, motivations for
attending, and attendance in instructor office hours.

We also recruited all full-time instructors who were teaching
undergraduate courses in the college of science that semester to
complete an instructor survey. Instructors were recruited
through our college of science email list and were asked about
their perceptions of the goals of, benefits from, and barriers to
office hours.

Given a lack of previous instruments about office hours,
both surveys were developed de novo (see Supplemental
Materials). While the timing of survey deployment (and the
necessity to deploy the survey at the transition back to in-per-
son learning) precluded the use of any cognitive interviews to
validate the items, we used an iterative process to design the
instrument with the research team. After discussion of the
general research questions of the project, survey questions
were proposed by each research team member, independently
reviewed, and examined for clarity. Questions underwent sev-
eral rounds of refinement through these meetings, and we
iterated through several versions of the questions. In addition,
we used a post hoc process after survey deployment, wherein
a random subset of 60 responses (more than 10% of total
responses) for each question was chosen, and each member of
the research team was asked to independently read this subset
and determine whether there were any concerns about
response process validity. None were identified.

This project was reviewed and deemed exempt by the Chap-
man Institutional Review Board.

Responses

We gathered 531 unique student responses. While it is challeng-
ing to discern how many students the survey was sent to, given
that we did not have access to course rosters, we are confident
that this represents a large majority of students targeted. For
instance, the total enrollment of the targeted classes was 1032
students; however, students can be enrolled in more than one of
the targeted STEM classes, so the number of unique students is
fewer. When we asked students to report which classes they
were enrolled in for the survey, we found that this summed up
to 783 student enrollments in the targeted STEM classes, repre-
senting 75.9% of the total enrollment possible. The responses
thus represent sampling from most life sciences majors enrolled
at our university that semester (883 students total). While there
are likely students enrolled in these core STEM classes who are
not life sciences majors, we chose key required STEM classes
that consist predominantly of STEM majors. In addition, the
demographic breakdown of survey respondents closely tracked
the demographic profile of science majors and our university’s
student population.

Twenty-eight instructors completed our survey, representing
approximately 64% of eligible full-time instructors who taught
undergraduate classes in the college of science during Spring
2021.
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TABLE 2. Codes for the perceived goals and benefits to attending office hours®

Percent of student

Percent of instructor

Code name Description: attended office hours to... codes codes
Content clarification Ask questions or review course material, including going more 53.5% 41.1%
in depth into related concepts
Homework help Receive assistance on problem set, lab report, or other 15.3% 5.4%
assignment
Listening to others Pay attention to other students’ questions 8.7% Not cited by instructors
Test preparation Get ready for quiz, exam, or other in-class assessment 7.5% Not cited by instructors
Assessment follow-up Ask questions or clarifications on an exam, quiz, or homework 6.6% 1.8%
once it has been returned to the student
Time with professor/ Receive more individual attention from the instructor, including 5.6% 19.6%
student to get to know the instructor better
Practice Request or complete additional problems relating to course 2.3% 5.4%
content
Study skills Discuss ways to study and metacognition Not cited by students 10.7%
Professional support Discuss careers, research, internships, and other career-building Not cited by students 10.7%
endeavors
Inclusivity Become more involved and establish a classroom culture where Not cited by students 3.6%
all students are welcomed
Collaboration Meet other students to form study groups Not cited by students 1.8%

aResponses are provided for both students and instructors; several categories were only cited by either students or instructors.

Coding of Responses

For most of the student questions, coders (J.L.H., M.R.-G., and
E.B.S.) first independently read 60 responses per question
(11.3% of total responses) and came up with a list of codes for
each question using an inductive, grounded-theory approach.
Following this, the codes were compared, and a consensus list
of codes was generated. Each author coded each of the 60
responses using this consensus list of codes, and disagreements
were discussed and resolved. Each coder then independently
coded another 30 responses (5.6% of total responses); inter-
rater reliability was calculated using these samples. Fleiss’s
kappa (Fleiss, 1971) was calculated using ReCal (Freelon,
2010) and was 0.76, indicating substantial agreement (Landis
and Koch, 1977). Given the large number of responses and the
high interrater reliability, the remaining 441 responses were
then divided among the three coders and independently coded.
After coding was complete, another random subset of 30
responses was independently coded by all three authors, and
Fleiss’s kappa was again calculated to ensure that interrater reli-
ability remained high and that the codebook generated was still
reliable. The value of kappa was 0.81, similar to the value of
kappa for the initial subset, indicating that interrater reliability
was still high.

For the instructor questions, given the relatively small num-
ber of responses, coders independently generated codes after
reading all responses and then discussed the codes and came to
a consensus. Following this, coders independently coded each
response, and disagreements were discussed with all three cod-
ers to reach a consensus.

RESULTS

Who Attends Office Hours for STEM Courses in a
Comprehensive University’s College of Science?

Overall, the majority of students (354 of 531, or 66.7%)
reported they had attended at least one office hour for a STEM
course in Spring 2021. First- and second-year students

21:ar68, 4

reported significantly higher rates of attending office hours
(70.9%, n =409) than their third- and fourth-year (and above)
counterparts (52.5%, n = 122; Pearson’s chi-square test, p <
0.01). There was no significant difference in the rates of
self-reported office hours attendance between first-generation
and non-first generation students; between underrepresented
minority (URM) students (any student who self-identified as
Black, Latinx/Hispanic, or Native American) and non-URM
students; between transfer and non-transfer students; and
between males and females (there were too few nonbinary
students to analyze).

How Did the Shift to Online Office Hours during ERT
Impact Students’ Self-Reported Frequency of Attending
Office Hours?

Of the surveyed students, 331 (62.3%) were at our university in
Spring 2020, the last semester that offered in-person office
hours before the transition to online learning, and thus online
office hours. Over a third of students (34.1%) reported attend-
ing office hours less frequently after office hours became online,
while approximately one-fourth of students (26%) reported
attending at a higher frequency. There was no difference in any
demographic status (i.e., gender, first-generation, transfer, and
URM status) between those who reported attending office
hours at a higher frequency and those who reported attending
at a lower frequency. The remainder of the students stated that
they attended office hours at about the same frequency or did
not remember.

What Do Students Perceive as the Benefits to and Barriers
to Office Hours?

Most students (53.5% of respondents; Table 2) indicated that
they attend office hours for content clarification. This theme of
content clarification also was the most frequently reported
theme by students (53.8% of all coded segments; Figure 1A).
Students also cited coming to office hours to get help on
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A. Benefits

Content clarification
Assessment follow-up

Time with professor

Practice

Listening to others

Test preparation

Homework help

Student Perceptions of Office Hours

B. Barriers
Busyness

Schedule conflict
No benefit

Online
No questions Effort

Negative experiences
Logistics

s Alternatives
Intimidated

FIGURE 1. (A) Student responses concerning why they attend office hours. Pie chart showing total number of coded segments by total
number of codes. Respondents who indicated that they did not attend office hours this semester were not included. The description of
each code is included in Table 2. (B) Student responses concerning why they do not attend office hours. Pie chart showing total number of
coded segments by total number of codes. The description of each code is included in Table 3.

homework, problem sets, lab reports, and other assessments
(7.5% of respondents; 7.6% of coded segments). Students also
reported coming to office hours to go through exams, quizzes,
and other assessments after these items had been handed back
(6.6% of respondents and total codes) and to receive more indi-
vidual attention from the instructor, including wanting to get to
know the instructor better (5.6% of respondents; 5.7% of total
codes). Nearly 10% of students (8.7% of respondents and total
codes) reported coming to office hours to listen to other stu-
dents ask questions.

There was no pattern of differences in why students
attend office hours when data were compared by class year,
gender, first-generation status, transfer status, and URM sta-
tus. The only significant difference was that a higher per-
centage of females (11.4%) than males (2.5%) reported lis-
tening to other students in office hours as a reason for

TABLE 3. Codes for the perceived barriers to attending office hours®

attending (p < 0.01, Pearson’s chi-square test with post hoc
Bonferroni correction).

When students were prompted about why they did not
attend office hours (for any STEM class), the most common
response was that they did not have any questions or felt that
they fully understood the course content (29.9% of codes;
41.4% of respondents; Figure 1B; Table 3). The second most
common reason was that the course’s office hours directly con-
flicted with another class or activity (40.9% of respondents;
29.5% of codes). More than 10% of students (10.9% of respon-
dents; 7.9% of codes) conveyed that they were intimidated by
office hours, perceived them as scary, or identified a social
stigma surrounding attending office hours. Similarly, other stu-
dents (4.1% of respondents; 2.9% of total codes) cited previous
negative experiences with office hours as a reason for no longer
attending.

Percent of
student Percent of
Code name Description: Did not attend office hours because they... codes instructor codes
No questions Had no questions to ask or felt like they fully understood the course material 41.4% 31.1%
Schedule conflict Had activities or other commitments at the same time as office hours 40.9% 16.4%
Alternatives Received help through other means outside of office hours (e.g., reaching out 11.7% 3.3%
to friends or attending supplemental instruction sessions)
Intimidated Had negative feelings of office hours, e.g., were too nervous to attend office 10.9% 18.0%
hours, perceived them as scary, or identified a social stigma surrounding
attending office hours
Busyness Were too busy or overwhelmed to attend office hours (but did not state a 8.2% Not cited by
specific time conflict with office hours) instructors
No benefit/underestimating Did not perceive an advantage for attending office hours 6.3% 1.6%
benefits
Lack of effort Did not try to attend office hours, including citing their own laziness or lack of 6.3% 26.2%
motivation
Logistics Had various structural barriers that prevented them from attending office 4.9% Not cited by
hours, including if they noted that they did not know the schedule or could instructors
not find the location
Previous negative Had attended office hours previously and had a bad interaction or experience 4.1% 3.3%
experiences
Online Did not like having office hours online, including citing Zoom fatigue 4.1% Not cited by
instructors
aResponses are provided for both students and instructors; several categories were only cited by students.
CBE—Life Sciences Education « 21:ar68, Winter 2022 21:ar68, 5
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TABLE 4. Student perceptions for advantages of online office hours

Percent of
Code name Description: perceived an advantage of online office hours as... student codes
Logistics (convenience)  Easier to attend than in person due to the convenience of online office hours 63.9%
Less intimidating More comfortable, eliciting lower levels of anxiety, and less pressure than in-person office hours 11.4%
Online features Able to use specific aspects of online conference platforms, such as screen sharing, polls, breakout 6.9%
rooms, or recording the interaction
More students Able to accommodate a greater number of students than in-person office hours 4.0%
Timing Facilitating instructors holding office hours at more nontraditional times, such as during the 3.1%
evenings or during weekends
Multitasking Able to attend office hours for a few minutes between classes or attend office hours while on a 2.8%
break at a job or other commitment
Collaboration Easier to collaborate or meet students 1.7%

There were no systematic differences in responses across
the different demographic groups. However, a larger percent-
age of first- and second-year students (43.1%) cited that they
had no questions or understood the course content, while
only 27.9% of third-year and above students mentioned this
reason (Pearson’s chi-square test with Bonferroni correction,
p <0.01).

How Do Students Perceive Online Office Hours?

Students were asked what they saw as advantages and disad-
vantages of online office hours compared with in-person office
hours (Tables 2 and 3). The most common advantage students
perceived (63.9% of codes) was that online office hours were
easier to attend than in-person office hours, citing the conve-
nience and flexibility of not needing to allocate time to go to an
in-person event. Intriguingly, the second most common response
(11.4% of codes) was that students found online office hours
less intimidating, leading to less stress and anxiety from the
interaction. None of the other advantages cited by students of
online office hours were conveyed by more than 10% of respon-
dents. There were no differences in responses by class year, gen-
der, transfer, or URM status, except that a higher proportion of
third- and fourth-year students cited using features of the online
office hours platform (such as screen sharing, polls, breakout

TABLE 5. Student perceptions of online office hours disadvantages

rooms, or recording the interaction; see Table 4) than did first-
and second-year students (p < 0.01, Pearson’s chi-square test
with post hoc Bonferroni correction).

Students perceived a number of disadvantages surrounding
online office hours (Table 5). The most common disadvantage
(30.3% of codes) was that the format led to a lack of connection
and engagement, with students mentioning it was harder to
connect with instructors and engage in conversation. Similarly,
the next two most common challenges cited related to students
perceiving the online format as making it harder to learn the
content or convey questions (14.3%) and not being able to
draw things or share visuals as easily (10.9%). Students were
also concerned about general online fatigue, Internet and other
technological issues, and the lack of privacy and ability to hold
one-on-one conversations with the instructor in an online office
hour setting. There were no differences in responses based on
any demographic attribute.

Students were also asked to indicate their preference/likeli-
hood for attending office hours in the future once the pandemic
was over, depending on office hours format. Students were
divided in their preference, with nearly equal amounts of stu-
dents stating that they would be more likely to attend if office
hours were in person (40.5%) compared with students who indi-
cated that they would be more likely to attend if office hours

Percent of
Code name Description: perceived a disadvantage of online office hours as... student codes
Lack of connection and Being more challenging to connect to instructors than in person and not being able to build 30.3%
engagement relationships with instructors
Content challenges Harder to understand content or convey questions and ideas 14.3%
Lack of ability to write and Not being able to draw or write things as easily as in-person office hours 10.9%
draw
Format Leading to online screen fatigue, or cited general uneasiness with interactions in an online 8.6%
setting
Technology issues Being prone to Internet connectivity or other computer issues 6.8%
Less private Not being able to have an individual conversation without others overhearing or having 6.6%
less access to one-on-one time with the instructor
Long wait Having to wait longer to receive assistance due to more students being present in office 4.7%
hours than when office hours were in person
Less collaborative Being harder to work together with peers or instructor, including citing that online office 3.3%
hours do not allow multiple conversations at once
Lack of motivation Leading to a lower drive to participate or increased complacency to not join 2.2%

21:ar68, 6
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TABLE 6. Preferences of in-person versus online office hours by
gender®

Prefer office Prefer office

hours in hours

person online No preference
Females (n = 361) 36.2% 42.9% 19.5%
Males (n = 163) 49.1% 27.6% 23.3%

#There were too few nonbinary students to analyze.

were online (38.1%). While there were no differences in prefer-
ence by first-generation, transfer, or URM status, a higher per-
centage of females than males (42.9% and 27.6%, respectively)
indicated that they would prefer to attend office hours online
(Pearson’s chi-square test, p < 0.01; Table 6).

When prompted to reflect on what they would like to see
instructors do in the future, most students indicated that they
would prefer instructors offer a mix of in-person and online
office hours. Very few stated that they would prefer all office
hours online (5.3%) or in person (9.8%). Instead, the plurality
of students indicated they would prefer most office hours in
person, but still having some online (31.1%), with the second
most common response indicating that they would prefer an
even split of office hours in person and online (28.7%). Far
fewer students (17.6%) indicated that they would prefer most
online but some in person.

How Do Instructors’ Views of Office Hours Align with
Student Perceptions?

Instructors provided a variety of perceived benefits for students
attending office hours (Figure 2A; Table 2). Many of the per-
ceived benefits (students seeking content clarification, wanting
individual time with instructors, etc.) matched what students
identified (Figure 3). However, there were key differences in
several areas. For example, a greater percent of instructors
viewed spending individual time with students as a benefit
compared with students who viewed receiving individual time
from instructors as a benefit (p < 0.01, Fisher’s exact test, two-
tailed, with post hoc Bonferroni correction). Instructors also
perceived several additional benefits or goals that students did
not perceive. These include professional support (career guid-
ance, research opportunities, feedback for applications, general
advising, etc.), which was listed by 21.4% of faculty. Similarly,

A. Benefits
ssessment follow up
Content clarification Time with student
Collaboration
Inclusivity
Professional support
Homework help

Practice Study skills

Lack of motivation

Student Perceptions of Office Hours

21.4% of faculty also listed study skills, including metacogni-
tive strategies, as a goal or purpose of office hours. This was not
listed by students as a reason for attending office hours.

Instructors provided several reasons for why students do not
attend office hours (Figure 2B; Table 3). Most of these reasons
aligned with student perceptions. For instance, the most fre-
quent response of why students do not attend office hours was
the same for both the student and instructor survey, with both
groups identifying that some students do not attend office
hours if they do not have questions (Figure 4). However, the
second most frequent response instructors provided was a lack
of effort or motivation from students (57.1% of instructors;
26.2% of codes). In contrast, relatively few students (6.3% of
respondents; 4.5% of codes) mentioned a lack of effort as a
reason for not attending office hours (p < 0.01, Fisher’s exact
test, two-tailed, with post hoc Bonferroni correction). The third
most common response from instructors was that students may
be uncomfortable asking questions, including being intimidated
or perceiving their questions as making them appear foolish or
dumb (39.3% of respondents; 18% of codes). A higher percent
of instructors perceived students as being intimidated than the
percent of students who indicated this reason on the survey
(10.9% of respondents; 7.9% of codes), although this difference
was not significant.

DISCUSSION

Office Hours Attendance

Our study examined both students’ attendance at office hours
in STEM classes as well as their perceived goals and barriers to
attending office hours. Most students (66.7%) reported attend-
ing at least one office hours session for a STEM course during
Spring 2021. This number matches our perceptions of the cul-
ture of office hours at our college, where full-time instructors
typically hold 4-6 hours of office hours each week and encour-
age students to attend. Small class sizes (typically ranging from
10 to 80 for STEM classes) may also contribute to increased
instructor immediacy and student motivation and trust and stu-
dents being more comfortable attending office hours (Bolander,
1973; Hai-Jew, 2007). Interestingly, in contrast to past litera-
ture that has found that first-generation students, URMs, and
transfer students may need additional instruction to become
familiar with college resources and norms and thus may use
these resources less frequently (Corple et al., 2019), we found
no differences in self-reported office hours attendance based on

B. Barriers

Intimidated

Previous bad experiences

Alternates
Underestimating benefits

Scheduling conflicts

FIGURE 2. Instructor responses for (A) perceived benefits of office hours for students and (B) perceived barriers for students attending
office hours. Pie chart showing total number of coded segments by total number of codes. The description of each code is included in

Table 2 (perceived benefits) and Table 3 (perceived barriers).
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Student and instructor perceptions of benefits of office hours
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FIGURE 3. Comparisons of student and instructor perceptions of benefits of office hours.
Triple asterisks indicate significance of p < 0.01 (Fisher's exact test, two-tailed, with post

hoc Bonferroni correction)

any of these identities or on gender. Future work will need to
explore how these students became familiar with office hours
and what strategies were used that contribute to all students
self-reporting equal rates of attendance.

However, first- and second-year students reported attending
office hours at a much higher rate than their counterparts in the
third year and above. We grouped first- and second-year stu-
dents together, because they reported near-identical rates of
attendance, and many of the core, required STEM classes are

Student and instructor perceptions of barriers to office hours
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taken by first- and second-year students.
Third- and fourth-year STEM students, in
contrast, usually have much more flexibil-
ity in the curriculum and are able to take
upper-division electives that typically have
smaller class sizes. To explore possible rea-
sons why students in different class years
attend at different rates, we compared the
reasons students in the different class
years reported for attending or not attend-
ing office hours. Interestingly, the only sig-
nificant difference between class years was
that a larger percentage of first- and sec-
ond-year students cited that they had no
questions or understood the course con-
tent than their third-year and above coun-
terparts, with no other differences in their
reported motivation or barriers for office
hours. This difference is intriguing, as we
in general expect lower rates of office
hours attendance if students have fewer
questions, yet first- and second-year stu-
dents reported attending more frequently
despite a higher percentage stating that
they had no questions or fully compre-
hended course concepts. Given this, our
data do not provide any explanations for why first- and sec-
ond-year students attended office hours more frequently than
their more senior counterparts.

In addition, it is unclear if the differences in rates of atten-
dance are due to a student’s year in college or due to the spe-
cific courses that first- and second-year students take compared
with third- and fourth-year students. For instance, while there
are no unifying courses taken by most third- and fourth-year
students, given the diversity of elective courses, the majority of
first-year students (84.9%) reported tak-
ing an introductory biology course. Simi-
larly, most first-year students were enrolled
in introductory chemistry (79.4%), and
most second-year students were enrolled
in organic chemistry (68.8%). This cor-
relation between class years and courses
taken is likely driven by the required
courses for most life sciences majors at our
university, as well as requirements for pro-
fessional schools (e.g., medical school).
Thus, perceptions of office hours by first-
and second-year students may be impacted
by each student’s number of years in col-
lege and/or by specific attributes in intro-
ductory biology and chemistry classes,
and more work is needed to determine the
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FIGURE 4. Comparisons of student and instructor perceptions of barriers to office hours.
Triple asterisks indicate significance of p < 0.01 (Fisher's exact test, two-tailed, with post

hoc Bonferroni correction).
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ble reason could be due to differences in
the self-efficacy of STEM students at dif-
ferent points in their degrees. For instance,
past work has found that women
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engineering students show an increase in self-efficacy after
spending a year in an engineering program (Marra et al., 2009)
and that introductory biology students tend to show an increase
in self-efficacy over the course of the semester (Ainscough et al.,
2016). It is thus possible that third- and fourth-year students
may have higher confidence in their ability to succeed, which
may contribute to these different rates of attendance. Similarly,
upper-division courses at our institution tend to be smaller than
introductory classes. Given that past work has found an inverse
correlation between perceived learning and class size, it is pos-
sible that students perceive that they are learning more and do
not need office hours as much or may feel more comfortable
asking questions in these smaller class settings (Chapman and
Ludlow, 2010). Finally, another possibility is that upper-division
students may have increased commitments. For instance, many
leadership positions in extracurricular activities are often held
by students in the third or fourth year of college, and third- and
fourth-year students may be more likely to participate in inde-
pendent research, given past studies that have revealed that
first- and second-year students in general tend to have low
knowledge about research and how to get involved (Cooper
et al., 2021; Rodriguez Amaya et al., 2018). These increased
commitments may lead to a higher rate of schedule conflicts
with office hours for third- and fourth-year students.

Impact of Online Office Hours

We also investigated students’ self-reported frequency of attend-
ing office hours after the shift to ERT and online office hours.
Despite the plurality of students reporting that they attended
office hours less frequently after the shift to ERT, one-fourth of
students reported attending at a higher frequency. This aligns
with national trends and our own experiences: Students became
less engaged, more stressed, and less likely to attend office
hours after the transition to ERT, with multiple structural barri-
ers that may have prevented some students from participating
or engaging in online instructional activities (Hsu and Gold-
smith, 2021). However, it is interesting that nearly a fourth of
students reported attending more office hours after the online
transition. This may be due to the convenience of joining office
hours online (the most commonly cited response for advan-
tages of online office hours), which eliminates commuting or
walking to the instructor’s office or another location on campus.
Interestingly, the second most common advantage of online
office hours cited by students is that they are less intimidating
than in-person office hours, suggesting that online office hours
may encourage a broader group of students to attend. Thus, it
appears that the shift to ERT impacted students in different
ways: While overall more students reported attending less fre-
quently, the change in format may have benefited a subset of
students who reported attending office hours more frequently
after the shift to online office hours or those who may be more
comfortable with online office hours.

Despite this advantage of online office hours, more students
stated that they preferred in-person office hours versus online
office hours. Intriguingly, there were gender differences in pref-
erences, with females more likely to prefer office hours online
than males. Our survey does not provide any insight into possi-
ble reasons for this difference, which may be worth exploring in
the future. There were no differences by gender when examin-
ing what students cited were disadvantages of online office
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hours, with the most common response being that online office
hours were less engaging. We note that the concept of engage-
ment is a broad term that encompasses many dimensions,
including aspects of behavior, cognition, and student affect
(Christenson et al., 2012; Lawson and Lawson, 2013; Reeve and
Lee, 2014; Wiggins et al., 2017). Here, students indicated that
they had more trouble connecting with instructors, building
relationships with the instructor or classmates, or feeling
involved in online office hours, likely reflecting changes in affec-
tive engagement (i.e., students’ social interactions and attitudes
in office hours). However, given that the various dimensions to
engagement are interrelated, it is possible that the shift to online
office hours also caused changes in cognitive and behavioral
engagement, though more work is needed to examine these spe-
cific dimensions of engagement (Lawson and Lawson, 2013).

The second and third most commonly cited disadvantages of
online office hours were that the format made it harder to ask
questions and learn content and made it more difficult to com-
municate visuals and models. The lack of ability to draw may
exacerbate inequities in the student body, as students with
access to tablets may have an easier time communicating visu-
als and models in online office hours. However, despite these
disadvantages, most students indicated that they would prefer
that instructors offer a mix of in-person and online office hours,
with a plurality stating that they would like slightly more in-per-
son options than online options. These preferences will likely be
context dependent; for instance, colleges and universities with
a greater proportion of commuter students or nontraditional
students who have work and family obligations may see differ-
ing preferences in their student bodies than students at other
campuses with a greater percentage of students in residence
(Forbus et al., 2011).

Student Motivations for Attending Office Hours

We also explored student reasons for attending office hours,
with students describing various motivations for why they
attended. Students primarily reported that they were motivated
to attend office hours to ask questions about the content, a
response that may align with either extrinsic or intrinsic moti-
vation. For example, applying the SDT framework, those who
are intrinsically motivated and find understanding the material
as satisfying may be driven to attend by this enjoyment of learn-
ing the material (Deci and Ryan, 2013). This state of intrinsic
motivation is associated with other successful learning strate-
gies, which could contribute to these students attending office
hours to ask questions and clarify the content due to genuine
interest (Waege, 2007; Deci and Ryan, 2013; Linnenbrink-Gar-
cia et al., 2016). It is also possible that students who reported
the primary motivation for attending office hours to get ques-
tions answered, in contrast, may be driven by identified regula-
tion, where students have internal (intrinsic) motivation but are
guided toward an extrinsic goal (Hewitt et al., 2019). Those
students may enjoy the content and are motivated to ask ques-
tions due to genuine interest, but are also driven due to external
pressures, such as doing well on exams and obtaining a good
grade in the class for career goals. Finally, it is possible that
some of the students who identified asking questions as their
main reason for attending office hours may be relying solely on
extrinsic motivation. In this case, the students may not value
the course concepts or be driven by any internal desire to know
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more about the material or understand the concepts. Instead,
these students may be motivated solely by external pressures,
such as getting good grades or receiving honors and accom-
plishments based on grade point average (Lei, 2010).

The second most frequent reason why students reported
attending office hours was to get help on homework, problem
sets, lab reports, and other assessments, aligning with literature
showing that frequent, formative assessments can spark student
metacognition and allow them more chances to practice and
take ownership of their own learning (Haak et al., 2011). This
need to complete assignments is likely an extrinsic motivator
for most students: While students may still have intrinsic inter-
est (identified regulation), other students may be motivated
solely by this external factor of the need to complete assign-
ments to pass the course.

However, despite having many students indicate that getting
help on assignments was a main reason why they attended
office hours, there was a lower frequency of students who cited
attending office hours to review feedback from assessments that
had been handed back to students (e.g., asking questions about
an exam problem once the exam has been released). This may
be due to a variety of reasons, including structural challenges
(e.g., some classes may not allow students to keep past exams),
the fact that not all students may review feedback from assess-
ments, or students being satisfied with posted answer keys and
explanations from the instructor. It is also possible that this dif-
ference can be attributed to students who are driven by extrin-
sic motivation but not by any intrinsic interest in the material.
These students are likely motivated by the external need to
complete assignments and would come to office hours to get
help to accomplish that goal, but would not be motivated to
attend office hours to review the feedback, given that the extrin-
sic reward obtained by completing the assignments would be
complete at that point. Further work is needed to explore how
students process feedback from such assessments and the
impact on office hours engagement.

Interestingly, nearly 10% of students reported coming to
office hours to listen to other students ask questions, suggesting
that office hours can help student peer learning. This response
aligned with the culture of our institution, where many faculty
hold office hours in conference rooms and other spaces that
allow for a larger number of students to attend, work together,
and listen to other questions. Online office hours likely also facil-
itated the ability of students to listen to other students’ questions.
This response was also the only category in which perceptions
differed among any of the demographic characteristics (class
year, gender, first-generation status, transfer status, and URM
status): A higher percentage of females (11.4%) reported attend-
ing office hours to listen to other students than males (2.5%).
More work is needed to explore whether gender is indeed a fac-
tor in how students perceive this benefit of office hours.

Our results indicate that some students may be attending
office hours more due to extrinsic factors than for intrinsic rea-
sons. As such, instructors may wish to encourage students’
intrinsic motivation, which is correlated with better learning
and academic performance (Lin et al., 2003; Lei, 2010; Orsini
et al., 2015; Linnenbrink-Garcia et al., 2016). Instructors can
implement strategies to address the three main components of
SDT—the need for autonomy, competence, and relatedness—
and increase intrinsic motivation of students to attend and
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engage in office hours (Stefanou et al., 2004; Orsini et al.,
2015). Past work has focused on general classroom practices
that increase intrinsic motivation, and we are not aware of any
work that has examined approaches that could impact students’
intrinsic motivations in the context of office hours. However, it
is likely that similar interventions and strategies focused on
increasing autonomy, competence, and relatedness in the con-
text of office hours will increase students’ intrinsic motivation
and thereby have positive effects on their learning. For exam-
ple, instructors can promote autonomy by describing the impor-
tance of reflection, reviewing feedback, and acting on the feed-
back by attending office hours, thus encouraging students to
take ownership of their own learning (Linnenbrink-Garcia
et al., 2016; Ryan and Deci, 2020). This feeling of autonomy
can promote competence, and instructors can describe how
office hours are a good mechanism for students to obtain addi-
tional feedback and practice problems together to increase stu-
dent mastery of the material (Urdan and Schoenfelder, 2006).
Finally, instructors can take the time in office hours to build
interpersonal relationships, asking students about their career
goals and other aspects that extend beyond course content,
thus promoting relatedness (Sparks et al, 2015; Linnen-
brink-Garcia et al., 2016).

Student Barriers to Attending Office Hours
We also asked students why they did not attend office hours
for some or all their STEM classes. The most common reason
provided was that students did not have any questions or felt
that they fully understood the course content. We did not col-
lect student grade data, so it is challenging to determine
whether those not attending for certain classes did have a
strong grasp on the material, or if students overestimate their
own ability in STEM courses, given that past studies have
shown that students tend to be poor judges of their own
learning (Deslauriers et al., 2019). Interestingly, these data
contrast with past studies at large public research-intensive
universities where the clarity of content during class was
found to not be a predictive factor of students’ office hours
attendance (Griffin et al., 2014). It is possible, however, that
this difference stems from the higher percentage of students
attending office hours in this study versus previous studies in
which most students have not attended office hours, leading
to differences in student motivations and barriers for attend-
ing office hours. The second most common reason provided
was structural in nature, with students indicating that the
course’s office hours had a direct conflict with another class or
activity (40.9% of respondents; 29.5% of codes). This aligns
with past work that indicates convenient times and locations
of office hours can cause students to attend office hours more
frequently (Griffin et al., 2014). These data thus suggest that
scheduling of office hours remains a barrier to student atten-
dance and that instructors should consider strategies to ensure
that their office hours are accessible to as many students in
the course as possible. These include spreading out office
hours across times, scheduling some office hours at times out-
side the traditional workday, offering rotating office hour
times, or polling students to check availability before setting
office hours times.

The third most common response was students indicating
that they were intimidated by office hours, perceived them as
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scary, or identified a social stigma surrounding attending
office hours, thus likely associating office hours with increased
stress and anxiety (Hsu and Goldsmith, 2021). This included
students who stated that attending office hours was a sign of
weakness or that they felt like they would only be needlessly
bothering the instructor. A smaller percentage of students also
cited previous negative experiences with office hours as a rea-
son for no longer attending. Taken together, these reasons
suggest that instructors should take explicit steps to improve
the perception of office hours and to ensure that students
view them as inclusive and welcoming environments for all
students. Such steps may include discussing the goals and
purpose of office hours, framing them as a resource for all
students, and explaining the norms of office hours. We also
highlight this as an opportunity for future research: While
there has been recurring work examining how to promote
inclusivity in the biology classroom (e.g., Campbell-Montalvo
et al., 2020; Cooper et al., 2020; Hales, 2020; Gin et al.,
2021), we are not aware of any work examining what factors
influence inclusivity and student stress and anxiety in office
hours.

The reasons for not attending office hours provided by
students identifying with different demographic groups were
also largely the same. However, a higher percentage of first-
and second-year students indicated that they had no ques-
tions than their third-year and above counterparts. This may
be due to first- and second-year students lacking the meta-
cognitive or studying skills to recognize gaps they have in
their understanding (Yip, 1998; Choi, 2006), though more
work is needed to explore this. Similarly, a higher percent-
age of females indicated that they had no questions, indicat-
ing that this area may be beneficial to explore in future
studies.

Instructor Perceptions of Office Hours

There were several disconnects when comparing instructor
and student perceptions of office hours. For instance, while
instructors and students both reported content clarification
and getting help on assignments as the most common reasons
for attending office hours, instructors perceived several addi-
tional benefits or goals of office hours that students did not
list, such as professional support (career guidance, research
opportunities, general advising) and study skills. These data
suggest that there may be differences between how instructors
and students are viewing the goals of office hours and that
instructors envision additional benefits that students may not
be seeing. Instructors may consider explicitly listing and dis-
cussing these benefits to incentivize students to attend office
hours and establish the norm that office hours can be used for
these purposes.

There were similarly major disconnects between the barri-
ers perceived by instructors and students to attending office
hours. The second most common response for why students
do not attend office hours provided by instructors was lack of
motivation in students. In contrast, only a small percentage of
students stated that lack of effort was a barrier to attending
office hours. These data demonstrate an interesting misalign-
ment between instructor and student perceptions: instructors
may hold negative perceptions toward those students who do
not attend office hours, while very few students ascribe not
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attending due to a lack of effort, instead providing a plethora
of other reasons for why they do not attend. While students
may not be aware or willing to disclose lack of motivation, we
urge instructors to consider that many other barriers, other
than lack of motivation, may be hindering students from
attending office hours.

Limitations

This study is limited to one institution with self-reported stu-
dent demographic data, and student and instructor perceptions
of office hours may be heavily influenced by institutional,
instructor, and course contexts. In addition, students were
deliberately surveyed during the optional transition back to
in-person learning, meaning that students’ preferences and
reflections surrounding online versus in-person office hours
may be more heavily influenced by their recent experiences
with online office hours. Despite these limitations, our study is
the first to provide a broad examination of student perceptions
of STEM office hours across life sciences majors in an entire
college of science. In addition, we provide the first study we are
aware of that examines office hours at a comprehensive univer-
sity with smaller class sizes, where most students report having
attended office hours. These findings thus provide significant
insight into how students and instructors in these contexts view
office hours and offer valuable suggestions for instructors on
how to increase student attendance and engagement at office
hours.

Future Directions

There are several areas of possible future research to build
upon our work. First, our research is limited by relying on
student self-reported data from one time point. Future studies
that incorporate institutional data about student demograph-
ics or instructor data on who is attending office hours will
provide more insight into who is attending office hours and at
what frequency. In addition, there is an urgent need to inves-
tigate what factors directly shape student perceptions of office
hours, student experiences at office hours, and the impact on
student learning and affect. It is likely that many different fac-
tors, such as class size, number of years in college for each
student, experience with previous office hours, format and
location of office hours, and specific instructor actions, likely
shape students’ attitudes and experiences in office hours. Sim-
ilarly, it is likely that institutional context and culture influ-
ences student perceptions of and experiences in office hours.
Given this diversity of variables and the changing modalities
caused by the shift to ERT, it was not possible for us to draw
conclusions regarding factors that influence student percep-
tions of and experiences in office hours from a survey of stu-
dents in an entire college of science at one time point. We
were also unable to track the impact of attending office hours
on student learning or affect. Future work that uses longitudi-
nal surveys of students across a term (or even beyond a term)
or research that uses pre—post surveys to measure the impact
of specific interventions is needed to provide insight into fac-
tors that shape student perceptions and experiences in office
hours. Similarly, future work is needed to investigate factors
that influence inclusivity in office hours and to explore steps
that instructors can take to promote an inclusive and welcom-
ing office hours environment.
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Implications for Instructors
Based on our data, we recommend instructors take the follow-
ing steps to promote office hours attendance and engagement:

1. Explicitly discuss the norms of office hours, including
the possible benefits of office hours. Students perceive
fewer benefits from office hours than instructors do, and
some students hold negative perceptions of office hours.
Increased efforts to explain the goals, benefits, and expecta-
tions of office hours may make students more comfortable
and more likely to attend office hours Similarly, instructors
may wish to consider ways to facilitate discussing some of
these topics in office hours, such as career development and
study skills, which can be valuable for students’ academic
and professional development (Durkin and Main, 2002;
McCartney et al., 2022).

2. Explore ways to remove structural barriers for office
hours. Our data demonstrated that time conflicts remain the
largest barrier for student attendance at office hours at our
campus. Instructors can take steps to mitigate such conflicts
by polling students on their schedules, rotating their office
hours schedule, or including office hours times outside the
traditional workday. Similarly, providing some online
options for office hours may reduce these structural barriers,
given that students may view the ease and convenience of
online office hours, including the ability to drop in for a
quick question, as a major advantage. This may have large
benefits for commuter students and those who are juggling
work and family commitments.

3. Provide structured opportunities for practice and feed-
back. Our results indicate that most students come into office
hours if they have questions or to get help with homework.
Similarly, many students do not come into office hours if they
perceive that they have a full understanding of course con-
tent. Thus, it is likely that the more formative assessments
that an instructor can provide to students to guide their
learning and spark metacognition, the more likely it is that
students will attend office hours. These practices have been
shown to increase student learning and retention (Freeman
et al.,, 2011; Haak et al., 2011) and may also lead to greater
student participation and engagement in office hours.

4. Promote an inclusive environment in office hours. Our
survey showed that nearly 15% of students indicated that
they either were intimidated by office hours or had previous
negative experiences, a number potentially higher at other
institutions with larger class sizes. Thus, instructors can take
steps to make students feel welcomed and included in office
hours. Beyond discussing the norms of office hours, instruc-
tors can consider alternate locations for office hours outside
their offices (e.g., a conference room) where students may
feel more comfortable attending, explicitly encourage stu-
dents to attend in groups, and take the time to connect with
students during office hours with topics beyond the course
content.
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