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95_98% Of Students rely on Between 95-98% of students rely on laptops as

o o their primary academic device.! Universities _
laptops as their primary ee UnsEie el Invesicd milfems of 66
o . dollars in digital transformation, resulting in
academlc dGVlCC. Learning management systems becoming 11:/1(.)I'e‘and m‘?"e students are
the backbone of higher education. LMS ringing devices on campus,
platforms structure the academic experience, and the challenge for them is
EDUCAUSE: Students and Technology Report, syllabi, readings, assessments, grades and that their juice runs out fairly

2023-2025 communications all flow through a digital quickly.
spine. For faculty, LMS provides a cohesive 3 ”
system to communicate, support, grade and
teach their students. For students, it provides
the only real and practical gateway to a
successful university life. Beln i, chiet dnfemiseien

- . . officer at the University of
This shift has been accelerated by hybrid Kansas - Edtech Magazine

learning models and active pedagogies
that assume continuous access to digital

tools. What has emerged is an "always- keep their devices powered throughout the
on" academic culture in which learning academic day. As one frustrated student noted

unfolds across physical and digital spaces on an online forum: "l just don't get how they
simultaneously. In this context, access to a expect us to actively use our devices in class
funcﬂoning, powered device is no |Onger but not prOVIde a way fo keep them powered."

optional; it is fundamental to success.

This white paper explores the relationship
Yet institutional strategies often focus on between technology, student experience,
software plOTformS, network Ccpocify’ and eqUiW, and thSiCOI infrastructure, GrgUing that
classroom technology, while overlooking power and charging should be understood
the most basic requirement that underpins as campus priority rather than a facilities
them all: the ability for students and staff to afterthought.
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The Learning
Management System

Revolution.
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“A well-designed
digital platform
cannot compensate
for a dead battery
in the middle of a
seminar, a group
exercise, or a timed
assessment.”

The benefits of LMS platforms are well
documented. They bring consistency to
course delivery, transparency to assessment,
and flexibility to learning. Students can revisit
materials, manage deadlines, and track
progress. Faculty can design courses that
scale, provide fimely feedback, and support
accessibility features such as captioning
and alternative formats.

Canvas has emerged as the dominant LMS
platform in North America, holding 39-41%
market share as of 2024-202523. The LMS
market itself is experiencing explosive growth,
expanding from $28.58 billion in 2025 to a
projected $70.83 billion by 2030; a compound
annual growth rate of 19.9%*. This growth
reflects the central role digital learning
platforms now play in higher education.

Major universities have undertaken significant

LMS migrations in recent years. Duke University,

Howard University (an HBCU), Ohio State
University, George Mason University, and
the University of Wisconsin System have all
fransitioned to Canvas, while the University
of Miami is fransitioning to Canvas from
Blackboard for its next platforms.

Student perceptions of LMS-enabled
learning are nuanced. The EDUCAUSE 2025
report shows that while most students value
institutional technology, many describe it as
merely “adequate”. What is striking is how
sharply satfisfaction increases when students
perceive their institution as technologically
progressive'. This suggests that student
experience is shaped not just by the presence
of technology, but by how seamlessly it
integrates into daily academic life.
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As pedagogy evolves, device use has
increased from the one or two progressive
students fo an entire classroom being ‘plugged
in’. Students are expected to participate in

live polls, collaborate in shared documents,
access readings during discussion, and submit
work digitally; often in real time. These practices

D -
enrich learning, but they also infroduce new
forms of vulnerability.
& ‘ n e n c Personal devices for learning have become
I as essential as the notepad and pen once
were. In conventional lecture theatres and
standard classrooms; sfill the most common
learning spaces on most campuses; laptops
an e and tablets are now fundamental to how
L I

students engage with course content. An
EDUCAUSE survey found that 99% of college
students consider laptops at least moderately
important for academic success, with over
90% describing them as "very" or "extremely"
important for their coursework. ¢

O
O

of students consider laptops
extremely important for their
coursework. ¢
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Research published in PLOS ONE confirms the
scale of this dependence: over half of college
students bring a laptop to class at least once
a week, and note-taking is consistently the
single most common laptop activity during

lectures. These are not students in experimental,

technology-forward classrooms. They are
students sitting in fiered lecture halls and
standard seminar rooms, using their devices to
keep up with the pace of instruction.”

Powering Student Success

What makes this device reliance particularly
significant is the way teaching practices

have evolved even with fraditional lecture
formats. Faculty increasingly distribute slides,
readings and supplementary material through
LMS and expect students to access them

in real time during class. Research from the
University of Michigan found that students
who viewed lecture slides on their laptops
during class showed a positive correlation with
exam performance, independent of general
academic ability, suggesting that in-class
device access is not just a convenience but a
measurable contributor to learning outcomes.®
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"WhHEN TECHNOLOGY
FAILS, OR RUNS OVT OF
POWER, STUDENTS FEEL
IT IMMEDIATELY. ANXIETY
RISES, PARTICIPATION
DROFPS., " [Brett McCracken]
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Active
carning
lassrooms

“When learning requires
technology, lack of infrastructure

The growing trend of Active Learning becomes a form Of eXClUSiOH.”
Classrooms (ALCs) relies heavily on students .
bringing their own devices to collaborate, [Raj Chetty]

research, and contribute to classes. Rooms
are structured so students actively use laptops
and tablets to work and take part in class
activities while the teacher moves around

the room coaching and guiding rather than
delivering long lectures.

Crucially, ALCs assume contfinuous access

to digital tools: devices, Wi-Fi, displays, and
power, so that learning flows uninterrupted
and every student can participate equally,
regardless of where they sit or how they learn.
EDUCAUSE reviews consistently link these
environments to improved engagement

and student satisfaction’. Yet these benefits
depend on uninterrupted device use.

When power access is insufficient, instructors
are forced to adapt pedagogy to
infrastructure rather than the reverse. Anxiety
in stfudents and teachers will increase and

the value of the ALC will be lost. Without
adequate power access, students will
gravitate to available power options, often at
the room edge, collaboration breaks down,
and the learning experience fragments.

Powering Student Success 11
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Device Use
Resegreh shows ot siudents use et devices Patterns and

sleeping. What has emerged is a phenomenon ° °
researchers call "nomophobia": anxiety I A
experienced when unable to access one's earnlng nXle
phone or laptop. When devices lose power,

learning is interrupted. Attention shifts from

intellectual engagement to logistical problem-

solving. Students disengage, leave class early, or
reposition themselves around scarce outlefts.

The COVID-19 pandemic accelerated this
dependency. Over 1.3 billion students globally .
used online or hybrid learning by 2024. At N L
the pandemic's peak, COVID-19 affected MM R ’
1.6 billion learners, 94% of the global student o

population'®. This massive shift to digital learning
has permanently altered expectations around
device access and connectivity.

As McGraw Hill's 2021 Digital Study Trends Survey | ‘
found, 81% of students feel digital technologies ;

improve their grades, and 76% prefer using . | ! L]
personal devices for online learning. Students - ’ . . »

using smartphones to finish course content
complete it 45% faster than those using other
devices''. Learning is no longer confined

to classrooms or schedules; it is confinuous,
connected, and device-dependent.

P%wering Student Success 13
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Insufficient Outlets

Students and faculty staff both share their _ Al PERAER
frustration at the lack of charging facilities 'n. =
within the campus. A recent article in Inside j.-EVEII WHE” STUDE”T—S‘
Higher Ed, by Lindsay Mckinzie quotes _'"-'-_' -PdS’SESS‘ APPRﬂPklATE

Jessica Calarco, a lU sociologist: “...there are

often students sitting on the floor in her class DEWCE$ CAMPUS'

to be near one of the few electrical sockets

: WFQAWVCW&E dFTEdI

in the wall.”2

nirastructure e e e far e
n an article in The Retriever, s campus
newspaper, Anie Shahnazarian reports: ¥ '. Cdﬂﬂﬂuous CHAQGMIC\ T“E

“There is a severe lack of outlets on campus C“ALLeﬂéES ARE MVLTIPLE

considering the amount of students who

need them. Students frequently study and : _’ -A”-.D %LL‘POCUMENTED.

- ) do homework using their laptops, which
I' have a limited amount of battery life.”'® She
e c l ® Owe goes on to say “...where professors require
the class to bring in their computers for the

day and everyone clamors to get one of the
limited outlets.” Without access to suitable
charging outlets, students will be left unable

to contribute and succeed in class. This
will inevitably add to anxiety and a poor
reflection of the university.

Outlet Accessibility and Infrastructure Divide

Many buildings on campus were there years

prior to the explosion of personal laptop use
and the proliferation of LMS platforms and
ol y therefore lack the charging infrastructure

13
Eve’y frlCtZOn pOlnt on Campus required. According to Centrica Business

eventually becomgs a rgputational Solutions, approximately 75% of facilities on US
= campuses are 30-40 years old; buildings that
issue. 4 predate widespread device use and were

never designed to support students’ electrical
demands. It's no wonder there are stories of
students huddling over scare power outlefts.

[Adrianna Kezar]
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Conflicting Priorities

Unfortunately, there are conflicting facility
priorities with a 2023 survey by Gordian
finding that over 60% of higher education
institutions report more than half of their
facilities are in fair to poor condition. 4
This combined with reduced, or ‘flat-
lined’ budgets doesn't necessarily put
accessible charging outlets at the top of
the list. Adding power outlefts sits in the less
glamorous projects of a university.'> Many
historic university buildings depend on
underground electrical infrastructure that
is 50 to 60 years old.™ This makes adding
more electrical outlets challenging and
potentially expensive. Hence the move to

more agile solutions such as high capacity,

cable-free batteries.
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Lost Instructional Time

Some universities have responded by installing
charging stations across campuses. As Bob
Lim, CIO at the University of Kansas, explained:
"More and more students are bringing devices
on campus, and the challenge for them is that
their juice runs out fairly quickly." Virginia Tech,
Towson University, Morehead State University,
and the University of Alabama have all
deployed charging infrastructure!”. However,
without adequate power infrastructure,
students with dead batteries miss portions of
lectures that require device use, and must
leave class to find charging, or abandon
parficipation in digital activities; all of which
reduces learning fime and engagement.




Libraries
as Third
Places

Post-COVID, university libraries have evolved
into central hubs for academic and social
interaction, becoming primary academic
workspaces rather than secondary ones.
They are often the most heavily occupied
workspaces on campus'®. Sometimes
referred to as the "third place"”, after home
and classrooms, they are spaces of long
dwell time, intensive collaboration, and
sustained device use.

As learning commons, libraries concentrate
both opportunity and risk: they are among

the most power-intensive spaces on campus.

Research demonstrates that libraries
encourage learning based on being in the
company of other students. The principle
of "being seen to learn" and "seeing others
learn" seems to be a valuable stimulus and
inspiration for learning behavior'?2°,

University libraries are one of the few places
on campus that offer value to all students.
They are a place of sanctuary where students
can get work done, socialize, collaborate
and belong. So, it makes sense to include
libraries in any campus power strategy.
Students spending hours studying in the library
will gravitate to where there is power. When
charging facilities are insufficient, their value
will diminish and spoil the unique quality

that the library offers. A clever library power
strategy will allow the library admin to control
where the students congregate freeing up
areas, they may want to remain quiet.

Unfortunately, university libraries can be
challenging places to upgrade when it
comes to power. Often occupying legacy
buildings whose electrical infrastructure
predates today's device-dependent learning
environment, they require creative solutions.
Students adapt in ways that diminish the
effectiveness of these spaces: leaving early,
relocating frequently, or occupying unsuitable
areas. Yet portable and plug-and-play power
solutions can address these challenges
without extensive construction.

Powering Student Success 1



Equity.
Accessibility,

time of exploration — it is
a constant calculation of

t e “For many low-income
® ® t l students, college is not a
lg l how to pay rent, buy food,
® ® and keep going.
D ‘7 [Paul Tough,
l l d e writing in The New York Times]

Students from low-income families make up
approximately 34% of the undergraduate
population at North American universities. 51%
of Pell Grants go to students whose families
earn less than $20,000 annually. At the time of
writing the average Pell Grant award is $4,491
and the maximum a student can receive is
$6,895%. As this only makes up around 24-40% of
the total cost of attending university, students
from low-income families struggle financially
throughout the 4-6 years they are enrolled.

National data reveals persistent disparities in
device access. While 92% of students from
high-income families (over $100,000 annually)
report owning laptops, only 76% of low-
income students (under $36,000 annually)
own laptops; a 16 percentage point gap?.
This gap extends beyond mere ownership to
device quality and reliability.

A 2018 Indiana University study found that
nearly 20% of college students had problems
maintaining access to effective technology.
They had to type papers on old laptops or
tablets that didn't work consistently. Their
devices wouldn't hold a charge. The difficulties
were more common for students from low-
income families and students of color. Students
from affluent families faced problems too, but
they were more likely to experience them as a
minor bump in the road; if their laptop broke or
they lost their smartphone, their parents could
replace it, usually within a few days. Low-
income students didn't have that option?.

Research confirms that 59% of lower-income
families have poor-quality computers, and
28% have limited devices to share among
household members®. One in four low-income
teens does not have access to a laptop or
desktop computer at home's.




Students from low-income families are more
likely to manage older devices with poor
battery life. A new laptop battery will last up
fo 7 hours or more, whereas a laptop that is

5 years old will only last 3-4 hours, often less.
When a battery has reached an age where its
performance is poor, the performance of the
laptop also deteriorates, and software can run
slower due to the power management system
attempting to make the battery last longer.

In learning environments that presume
continuous technology use, inadequate
access to power can further disadvantage
low-income learners by interrupting
participation, increasing stress, and
contributing to disengagement. When a
student's device dies mid-lecture because
it only holds a 3-hour charge, they cannot
participate in device-dependent activities:
live polling, collaborative documents, real-
fime submissions, that their peers with newer
devices can complete without issue.

Academic Outcomes and Graduation Rates

National data consistently shows

that low-income students graduate

at significantly lower rates than their
higher-income peers: 53% versus 73%
at four-year institutions!”. While the
causes are complex; financial pressure,
work commitments, and academic
preparation all play a role. However,
digital participation is increasingly part
of the equation.

The issue is not that lack of power
causes inequity, but that inadequate
infrastructure can magnify inequity in
a system that increasingly depends

on personal fechnology for success.
As education researcher Paul LeBlanc
notes: "Equity in education foday
means designing systems for the least
advantaged, not the most equipped.”

' 66 EQUITY 1 EDUCATION
TODAY MEANS
p— DESIGNING SYSTEMS
FOR THE LEAST
ADVANTAGED, NOT THE

MOsST E&UlPPED.,,
[Paul LeBlanc]
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® @ ®
) Assistive Technology and Power Requirements
Approxmo’rely 20.5% of Students with disabilities frequently depend
9 undergroduo’re students in the on power-intensive assistive technologies

including?:

United States repor’r hoving a » Screenreaders (for students who are blind
disability?¢. This includes learning or hOVﬁ |TowT visTiongT forstodontswith
X . peech-to-text software (for students wi

dISOk.)I“TI?S, ADHD' vision OI’. ' mobility or learning disabilities)
hearing impairments, mobility Text magnification software

. . sy Alternative input devices (specialized
limitations, and other conditions. keyboards, adapfive mice, eye-tracking
Many of these students rely systems)

on assistive technologies that 0 Redkime cepening Clysleys

®
i . e Assistive listening devices
m lan require confinuous power 1o
9 function eﬁec’rively. These technologies will still consume battery

power just like laptops and tablets. For students

relying on these tools, access to charging is not
a convenience, it is an accessibility requirement

essential to their full participation in the
an academic environment.

Assistive 20. %
Technology

of undergraduate students
in the United States report
having a disability.
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ADA Legal T y 9 A ) ag R
students with disabilities can participate fully®. : U lv 4 sal | ‘""'-' oM
o Section 504 of the Rehabilitation Act requires . _ j_irgl__'.
Re(]llll‘emellts postsecondary institutions receiving federal aueed I Si '.i;i'
° funding, which includes virtually all colleges ‘ e B 195
and Cﬂmpllance and universities through federal student aid, to I f Py ' e
- provide "academic adjustments" and "auxiliary n ra 1 & ¢ ——
Deadllnes aids" in accessible formats in a timely manner. l ~

The U.S. Department of Education explicitly
states that "failure by higher education schools
to provide auxiliary aids to students with
disabilities that results in a denial of a program

Under the Americans with Disabilities Act (ADA), benefit is discriminatory."?*

universities are legally obligated to provide

environments that enable equal participation

for students with disabilities. Title Il of the

ADA (covering public universities) and Title Il

(covering private universities) require institutions

If students have to sit on floors near outlets, trail

to ensure their programs are accessible?,

On April 24, 2024, the Department of Justice
published final ADA Title Il regulations with
specific compliance deadlines?:

* Public entities serving populations of 50,000+
persons must achieve WCAG 2.1 Level AA
compliance by April 24, 2026

* Public entities serving populations under
50,000 persons must comply by April 26, 2027

These regulations specifically impact public
colleges and universities, requiring that
websites, mobile apps, and digital course
materials meet accessibility standards. While
these rules focus on digital accessibility, they
reinforce a broader principle: institutions must
provide "auxiliary aids and services" to ensure

26 Powering Student Success

cables across walkways, or negotiate ad-hoc
solutions to stay powered, the institution risks
creating unnecessary barriers to access. A
student using a power-intensive screen reader
who cannot find an accessible outlet may

be unable to participate in a group project,
aftend a full library study session, or complete
an in-class digital assignment.

A proactive approach to power infrastructure
supports universal design principles. It reduces
the need for individual accommodations

and ensures that accessibility is built into the
learning environment rather than retrofitted
after problems arise. As universities work toward
ADA compliance deadlines, power access
should be recognized as a component of
accessible physical infrastructure; enabling all
students to use the assistive technologies they
need fo succeed.

Powering Student Success 27



University of Oxford Said " i ; . L { ]
Business School, UK WA g 2t | B ' ¢
_I o _":. \ : "_:,_.,_’, ! —

.‘::':; ﬂn—' i

The Said Business School at the University of
Oxford, UK, recently implemented OE Electrics
ANIMATE system in their restaurant and
student breakout areas. The facility faced a
common challenge: how to provide flexible,
collaborative spaces with adequate power
access in a building where fixed electrical
work would be expensive and disrupfive.

s

The solution combined 6 QIKPAC CARRY
portable battery units with QIKDOC mounting
systems, plus 24 PICCOLO units for additional
power distribution. The system provides

both USB-A and USB-C charging to students
and tutors, with batteries offering 200Wh of
capacity; equivalent to 20 hours of laptop
power or 50 hours of tablet charging.

Installation took under 10 minutes, avoiding
costly electrical work in a sustainable
building. The portable battery approach
means furniture can be rearranged without
electrical constraints, supporting the school's
commitment to flexible, student-centered
learning spaces.

University of Oxford Said

Business School, UK .cces“g"' 29
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Strategic
Recommendations:
Power as Academic

Infrastructure

University sirategic plans consistently.emphasize
sfudent success, well-being, inclusion, and
reputation. Power and charging infrastructure
directly supports these goals by removing
friction from the learning experience and
enabling students fo focus on academic
engagement rather than logistics.

Bedfordshire
University, UK

Investment Without Enablement;
The LMS Paradox

Although public data on LMS spending by
specific universities are limited, industry sources
estimate institutional LMS costs commonly
range from $10,000 to $250,000 annually,
depending on complexity, size, and service
requirements. The combined cost of LMS
platforms, instructional fechnologies, and
digital fransformation initiatives reaches into the
millions of dollars for most universities.

These investments are made to improve
outcomes, enhance reputation, and meet
student expectations. Yet the return on this
investment depends on a basic assumption:
that students can reliably access these systems
when and where learning happens.

When power access is insufficient, the
effectiveness of LMS platforms is constrained,
not by software limitations, but by physical
conditions. In this sense, power becomes
invisible infrastructure: rarely discussed, often
assumed, but acutely felt when it fails. As
learning management systems become the
backbone of education, access to power
becomes a prerequisite for participation.
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. Power Infrastructure Audits: Assess current
outlet availability and student behavior
patterns across campus.

2. Hotspot Identification: Identify high-
use areas (libraries, student commons,
collaborative spaces) where power
demand exceeds supply.

3. Equity Analysis: Ensure power infrastructure
serves all students equitably, particularly
those with older devices or assistive
technology needs.

4. ADA Compliance Review: Evaluate whether
power access supports assistive technology
requirements under ADA guidelines.

5. Portable and Battery Solutions: Prioritize
flexible, plug-and-play systems that can
adapt to changing pedagogical needs.

6. Furniture Integration: Incorporate power
strategy into furniture procurement and
space design from the outset.

7. Maintenance and Scalability: Select
solutions with replaceable components (like
TUF USB modules) to extend lifespan and

reduce total cost of ownership.

a Campus
Power
Strategy

~ i
X X X

High dwell time Low dwell fime >< Power outlet

University Library floor plan
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Return on
Investment

Students who perceive their institution as
technologically progressive report significantly
higher satisfaction'. That perception is shaped
not only by software and Wi-Fi, but by the
everyday experience of being able to learn
without interruption.

A campus power strategy should be
grounded in audits of student behavior,
identification of high-use hotspots, and
deployment of robust, repairable, and resilient
solutions. Such a strategy aligns infrastructure
with institutional mission. Importantly, this

does not require costly or disruptive retrofits.
Portable and plug-and-play solutions,
including battery-supported furniture, allow
even historic buildings to support modern

learning without extensive construction.
—

tudent Succes

/
' 4
44

When technology fails—or runs
out of power—students feel

it immediately. Anxiely rises,
participation drops. 99

— [Brett McCracken]
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Conclusion

The impact of technology on higher education
cannot be understood solely through
platforms, policies, or pedagogy. It must also
be understood through the physical conditions
that enable participation. Power and charging
are foundational to digital learning, yet they
often remain unconsidered or forgotten.

This white paper has examined how
inadequate power infrastructure creates friction
at multiple levels:

* Itinterrupts learning when students with
dead batteries must disengage from Active
Learning Classrooms or leave library study
sessions

* |t compounds disadvantage for low-income
students managing older devices with 3-4
hour battery life

e |t creates accessibility barriers for the 20.5%
of students with disabilities who depend on
battery powered assistive technologies

* |t undermines universities' substantial
investments in Learning Management
Systems and digital transformation

36 Powering Student Success

By reframing power as academic infrastructure,
integral to student success, accessibility, well-
being, and institutional reputation, universities
can ensure that their investments in digital
transformation and learning space design
deliver their full educational promise.

The solutions exist. Portable battery systems,
plug-and-play furniture integration, and
strategic deployment in high-use areas can
fransform campus power access without
extensive construction. Universities like

the Oxford Said Business School, Leeds,
Teesside, and Royal Holloway in the UK have
demonstrated that flexible power infrastructure
supports flexible pedagogy, creating
environments where every student, regardless
of device age, disability status, or economic
background, can participate fully.

As universities approach ADA Title I compliance
deadlines in 2026-2027 and continue to invest

in digital learning platformes, it's imperative that
universities recognize the gaps in their power
infrastructure and make it a priority to fix this
obstacle to successful digital engagement.

Every friction point on campus eventually
becomes a reputational issue. Every barrier
to access becomes an equity concern. And
every dead battery becomes a lost learning
opportunity. Universities have invested heavily
in digital learning systems, but students can
only benefit from those investments when the
infrastructure can support it.

By investing in power infrastructure alongside
digital technologies, universities are not only
empowering their own students to succeed,
but also sending a clear message to students,
and families that they are prepared to support
the learners and leaders of tomorrow.

“Learning is no longer confined
to classrooms or schedules—
it’s continuous, connected, and
device-dependent.”

— [Diana Oblinger]
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