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ABSTRACT

Rethinking traditional classroom design to maximize student-learning outcomes is not a new
concept, but how to achieve these outcomes remains a topic of both pragmatic and fiscal concern
with naysayers wondering if the costs outweigh the benefits.
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INTRODUCTION

Rethinking traditional classroom design to maximize student-learning outcomes is not a new
concept, but how to achieve these outcomes remains a topic of both pragmatic and fiscal concern
with naysayers wondering if the costs outweigh the benefits. With recent cost projections of
classroom modifications ranging from $40 k - $50 k on the low end to nearly 10 times that cost
on the high end,1 administrators have reason for concern. However, despite these cost projections,
recent evidence in favor of such change is difficult to ignore.
In a series of studies conducted by the Steelcase Education group, researchers considered the effects of a variety of classroom modifications deviating from a traditional row-by-column design.
A comparison of student engagement across multiple self-report measures revealed that both faculty and students supported changes over the traditional classroom configuration.2 Modifications
to the physical space are inspiring and have been shown to increase self-reported engagement
affecting the student’s emotional and psychological state.3-5
More recently, a meta-analysis investigating the effects of active learning on student performance
reported that not only does academic performance increase by a half letter grade, but more importantly the failure rate of students in traditional classroom settings is nearly 60% greater than
in an active-learning classroom environment.6
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While the basic elements of a classroom that promotes active, engaged learning are well known,
many colleges and universities find such changes cost prohibitive or impractical. A potentially
cost effective approach for augmenting existing classroom structure while promoting a more
engaging learning environment is by providing standing desks.7 The average cost of a standingdesk can range from $29 for Oristand’s mobile standing desk to approximately $240 for a more
fixed option from Uplift desk. The addition of a standing desk to the classroom promotes both a
sociological and behavioral modification to an existing structured environment that encourages
standing rather than sitting during normal classroom activities. Emerging research is revealing
that standing desks result in reduced sedentary behavior, increased caloric expenditure, and improved classroom behavior in elementary students8-10 and improved cognitive function in high
school students.11 However, there remains little evidence regarding the impact of standing desks
on students learning and academic achievement and there is a need to determine the impact of
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standing desks on college student’s academic performance and
in-class behavior.10
Despite reports that suggest that 95% of college students would
prefer the option to stand in class,12 standing desks in college
classrooms are rare and furthermore research has yet to examine
the impact of standing desks in college classrooms. Indeed, the
college classroom provides an ideal environment to intervene
because most students (83%) currently sit for the entirety of their
college classes due in large part to the lack of access to standing
desk options class.12
Aside for the many health benefits associated with standing more
and sitting less, standing may promote engagement and active
learning along with the many associated benefits such as retention, knowledge acquisition, problem solving and academic performance. We contend that providing standing desks may have a
similar impact to other ergonomic and classroom design changes
that have resulted in significant academic improvement.6
The purpose of this pilot study was to examine the feasibility
and efficacy of a standing-desk intervention on university student’s engagement, attention, and academic performance. We
hypothesized that students in the standing desk classroom would
be more engaged and attentive as evidenced by their frequency
of observed on-task behaviors and academic performance compared to the traditional classroom over the course of a semester.9
METHODS
Participants

Participants were 29 undergraduate university students (55.2%
female; M age=19.12, SD=1.78) from two sections of a common-core class that was taught by the same instructor in the
Fall of 2016 at a small private southeastern university. Most of
the students were freshman (55.2%), followed by sophomores
(13.8%), seniors (13.8%), and juniors (3.4%). Thirty-one percent of the participants were student-athletes. The students exercised an average of 4.3 times a week (SD=2.68) for an average
of 75.70 minutes per session (SD=55.42).
Procedures

Prior to study enrolment both the students and course instructor completed a university approved IRB informed consent.
Students in the standing-desk classroom (N=18) were provided
with Oristand standing desks that they could voluntarily use during class (i.e., the experimental condition). The standing desks
are an easy to assemble cardboard pop up desk that the students
placed on top of their traditional desks. Students in the traditional classroom (N=11) were not provided with the standing
desks (i.e., the control condition). The classroom content, location (i.e., same classroom), and instructor were identical in both
classroom conditions and times were similar (both classes were
taught in the early morning). During the semester the classes met
twice a week for 75 minutes per class meeting.
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During the semester, observations of the students’ on-task and
off-task classroom behaviors were recorded unobtrusively by
two research assistants. At the end of the semester the instructor
provided the students’ academic performance.
MEASURES
Behavioral Observations of Students in Schools (BOSS)

A behavioral observation assessment was used during class time
to determine the students’ on-task and off-task behaviors.13 The
BOSS uses time-sampling to record the frequency of behaviors
that students exhibit within a 15-second interval. During each
class the observational assessment was independently completed by two trained research assistants. The on-task behaviors
observed included active-engaged and passive-engaged time.
Active-engaged time described a student who was taking notes,
nodding or participating in the class discussion, or actively contributing to the class. Passive-engaged time described a student
who was paying attention in class and watching the instructor, but not verbally participating, taking notes, or making any
movements.
The off-task behavior included off-task motor behavior, off-task
verbal behavior, off-task passive behavior, and cell phone use.
Off-task motor behavior described a student who was fidgeting
in class, shaking his/her foot, playing with his/her pen or pencil, or constantly shifting. Off-task verbal behavior described a
student who was talking to other students in class that was off
the topic of the classroom discussion. Off-task passive behavior
described students who were sleeping or dozing in class, resting
their head, or staring at random places in the room. The ratio of
on-task behavior time versus off-task behavior time was then
determined by dividing the total on-task behavior number by the
total off-task behavior number.
Demographic Questionnaire

The demographic questionnaire assessed the students’ age, year
in school, exercise habits, and major.
Academic Performance

The students’ final course grade was provided by the course instructor as an indicator of academic performance.
RESULTS

Regarding attention, the standing-desk classroom students were
1.49 times more likely to engage in on-task behavior than offtask behaviors compared to the traditional classroom, CI=±0.15,
p<0.01.
Regarding academic performance, the standing desk students
had a higher final grade average (M=86.54%, SD=10.14) than the
traditional desk students (M=81.54%, SD=15.11), t(28)=1.13,
p=0.26, with a Cohen’s d of 0.43.
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Comment

The needs of contemporary students are not being met by the traditional classroom structure, failing to provide an environment
that is stimulating, rewarding, and engaging. University students
are highly susceptible to spending extended periods of time sitting in an antiquated classroom environment or while studying.14
Because university students spend a large portion of their week
in lecture (an average of 15 hours a week), it provides an ideal
environment to intervene and explore the potential benefits of
standing over other more costly environmental changes to the
classroom environment. Standing desks are a low-cost intervention that can be easily implemented in a college classroom
environment to increase engagement, attention and academic
performance.
The purpose of this pilot study was to examine the efficacy of a
standing-desk intervention on university student’s engagement,
attention, and academic performance, with a secondary benefit
of decreased sitting behavior. Study findings and limitations as
well as future research directions are discussed below.
First, consistent with our hypothesis the students in the standing desk classroom demonstrated more engagement and attention compared to the traditional classroom students. More specifically, the students in the standing desk classroom had more
on-task than off-task behaviors compared to the students in the
traditional classroom. In other words, the standing desk classroom students were more likely to be taking notes, nodding or
participating in the class discussion, and actively or passively
contributing to the class compared to the traditional classroom
students. As well, the standing desk students were less likely to
be engaged in cell phone use, talking about off topic material to
other students, sleeping or dozing off in class, resting their head,
or staring at other places in the room compared to the traditional
classroom students.
Second, consistent with our prediction, the students in the standing desk classroom had better academic performance compared
to the traditional classroom students. With a Cohen’s dof 0.43,
we can estimate that approximately 67% of the standing desk
group will outperform the traditional classroom group, a finding
consistent with Freeman.6
This is the first study to our knowledge that has examined the effects of standing desks on attention and academic performance.
Our study findings add to the existing literature that has found
that standing desks can increase productivity, energy, and focus.15,16 With increased attention comes increased productivity
which may be reflected in the higher performance average in the
standing desk compared to the traditional classroom students.
This initial evidence supports integrating standing desks into the
classroom environment as a cost-effective sociological and behavioral intervention.
LIMITATIONS

Given the exploratory nature of this pilot study, light was shed
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on the strength of habitual sitting in our classrooms and culture.
Although the pilot study was carried out over the course of one
16-week semester, students demonstrated a propensity for sitting post study. It is recommended that future research consider
shorter class periods that meet more frequently or expose students to a standing desk option over an extended period beyond
a traditional 16-week semester to explore the lasting effects of
standing behavior on academic performance and health.
CONCLUSION

In summary, this pilot study provides evidenced-based support
for the positive academic, attentional, and behavioral effects of
standing desk classrooms with college students. Strength of our
study is its high external validity which enables generalizability to other populations. If college students stand during class
time, they may become more actively-engaged in their learning
process, increasing knowledge acquisition, knowledge retention
and application, which theoretically may provide a mechanism
for enhanced information processing and decision-making beyond the classroom. Larger scale interventions in a variety of
college classroom environments are needed to determine the
academic and behavioral effects of standing desk classrooms
with college students.17 These efforts are critical for informing
institutional policies regarding classroom designs for learning,
engagement and student success.
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