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Abstract—As more instructional materials are delivered elec-
tronically — particularly within courses in STEM fields — students
at institutions of higher education (IHEs) are increasingly ex-
pected to be equipped with personal technology that allows them
to interact with their academic coursework. Few IHEs directly
provide that technology to students, which leaves the students
themselves responsible for the selection and purchase of these
critical computing devices. The result is that students utilize a
wide variety of devices for their academic work — some of which
may not meet the expectations of the institutions, instructors,
and instructional designers who supervise the selection and
implementation of the platforms used to deliver course content.
This study will answer the following research questions:

1) What computing devices do higher education students in
STEM programs own or extensively use?

2) What are the barriers higher education students in STEM
programs have faced with regards to using their personal
technology for coursework?

This paper describes a mixed-methods study focusing on
students at a large statewide university system in the midwestern
United States. The results show that students generally have
access to computing devices that allow them to engage in
their academic work, but frequently encounter challenges in
accessing or using their course materials on the devices they
own. Ownership of computing devices varies based on several
demographic categories, which results in an immediate divide
between subgroups of students. The challenges encountered by
students include an inability to perform their academic work
on the device of their choice, insufficient computing resources
to complete their expected activities, and instructional designs
that are sometimes incompatible with the devices students have
available.

This study hopes to inform the selection of digital platforms
used to deliver academic content in courses frequently taken by
students enrolled in STEM programs. Further, the study should
provide an insight into the students’ computing capabilities so
that these factors can be considered during the instructional
design and implementation of content delivery platforms.

Index Terms—Educational technology, Learning technology,
Computer-based instruction, Technology studies

I. INTRODUCTION

The digital divide is often — and incorrectly — thought of as
a binary classification of those who have computing devices
and internet access and those who do not [1]. Additional work
has proposed several levels of digital divides that describe
varying challenges to access and application of internet and
communication technologies (ICTs) by individuals [2]-[4].

Studies of the digital divide describe a fluid, circumstance-
driven environment in which populations experience com-
puting and internet access quite differently even if, on the
surface, they appear to have similar levels of access [2].
For students in institutes of higher education (IHEs) in the
United States it is widely assumed that the first-level digital
divide — that of access to the internet and internet-enabled
devices — is generally ameliorated due to the high levels of
device ownership and opportunities to go online [5]. However,
some groups of students may have less access to computing
resources, which can put them at an disadvantage academically
[6]-[8].

Computing resource access concerns may be of even greater
impact for students in STEM disciplines, as those courses have
higher trends of digitalization of coursework and computer-
based academic activities [9], [10]. Thus, students in STEM
courses may be more reliant on internet connectivity and the
use of computing devices to successfully meet their academic
objectives. Research shows that STEM students use varying
combinations of devices to accomplish academic work [11]
and that their patterns of computer ownership can differ from
students in other disciplines [12]. Further, differing levels of
computer access for some demographic groups could nega-
tively impact any diversity, equity, and inclusion (DEI) efforts
that are proposed in those disciplines [13]. Kimmons [14]
notes that there is a gap between ”...what is being researched
and what is being used...” (p. 805) and notes that few studies
on educational technology deal with broader social issues such
as accessibility and DEI concerns.

This mixed-methods study examines the patterns of owner-
ship of computing devices and peripheral accessories among
students enrolled in STEM programs at a large, multi-campus
university in the midwestern United States in an effort to paint
a broad picture of the technology students use in their everyday
academic work. The study also includes demographic break-
downs that should reveal any differences in the technology
used by different groups of students. Students participated in
surveys and focus groups to detail their personal computing
ecosystems, how their life outside of the university impacts
those ecosystems, and the computer-related challenges they
have encountered when trying to conduct academic activities
for their courses. Specifically, this study answers the following
research questions:



1) What computing devices do higher education students
in STEM programs own or extensively use?

2) What are the barriers higher education students in STEM
programs have faced with regards to using their personal
technology for coursework?

The results of this study are meant to inform instructors,
instructional designers, and the technology decision-makers at
IHESs about the technical resources available to their students in
STEM disciplines. Understanding the environments in which
students conduct their academic activities may help those
stakeholders select pedagogies and technological tools that
conform to the technology available to students.

II. LITERATURE REVIEW

Technology has become pervasive in higher education and is
an area of much interest. Studies that investigate a particular
feature or function of a technology as it relates to learning
will include some detail of the students’ personal device
ownership, but detailed ownership statistics are not the focus
of the study [15], [16]. EDUCAUSE [17], a higher education
information technology advocacy group, has conducted an
annual study of students and information technology since
2004 [18], but their reports are centered around key findings
rather than raw results, which limits their ability to be used
as a foundation for other studies. Riesdorf, et. al., [8] notes
that ”...research on laptops in university settings has mostly
focused on uses and classroom performance...rather than lap-
top ownership and overall college performance” (p. 928).
Information about student access to technology is an important
factor in the decision-making process behind the adoption
of learning technologies. Understanding ownership patterns
assists in analysis of the digital divide within a population
[2] and the performance of students who are dependent on the
use of technology for academic success [19].

As noted previously, the digital divide is also a topic of
much study. Rather than a simple binary classification, study
of the digital divide has grown to encompass three somewhat
fluid levels with different types of impacts [1]. These levels can
be described as 1) material access to devices and connectivity,
2) the digital literacy required to use these devices, and 3)
the application of digital literacy skills to accomplish specific
outcomes [8]. Obviously, these levels are tightly interwoven
but it is readily apparent that the first level is foundational to
the second and third. Institutes of Higher Education (IHEs)
have invested in the infrastructure of connectivity and devices
for student use, which affords access to students who are
able to benefit from these resources — but many students are
transient and have residences and jobs away from campus. And
previously unheard-of situations like the transition to emer-
gency remote teaching in March 2020 [20] left some students
without the connectivity or equipment needed to engage in
their academic work [21]. Therefore, even the first level of
the digital divide can hardly be removed from consideration
when evaluating technologies for student learning.

Kukulska-Hulme and Traxler [22] state frankly that
“(e)ducation is no longer designed for a group of learn-

ers situated in a defined context; rather teachers face the
challenge of designing for individuals who engage in their
own learning, through their own devices, from their own
settings, and on their own terms” (p. 1). The increasingly
fluid nature of education — primarily, although not limited
to, higher education — is made possible because students can
engage with their academic work regardless of time or place
[23]. This phenomenon is also possible because an increasing
amount and wider variety of traditional academic materials are
being delivered digitally to students [24]. The transduction of
information from physical to digital forms is commonplace
[25]. Thus, students are dependent on access to computing
devices for the successful completion of their academic work
(8], [26].

Digitalization of learning materials is primarily facilitated
by a Learning Management System (LMS) — the implemen-
tation of which is nearly universal at IHEs in the United States
[27]. 88% of faculty used an LMS even prior to the transition
to online course delivery due to the COVID-19 pandemic.
Instructors primarily use the LMS for the dissemination of
academic content to students [28], [29], which can include
texts, handouts, instructional videos, discussion boards, as-
signments, and quizzes or exams [30]. An LMS facilitates
the transfer of digital course materials between a faculty and
student (and vice-versa) with the intent of providing more
control to the learners by affording them more flexibility in
the time and space where they engage with the content [31].
However, studies demonstrate that faculty and students are
using the LMS differently, and that instructors are designing
their courses with a computer-first perspective while students
are engaging with the LMS on a wider range of devices,
including mobile phones [28], [32].

Students are using an increasing number of types of devices
for academic work, including smaller mobile devices such as
tablets and phones. This pattern is not limited to students who
have fewer devices available to them — although a correlation
exists [33], [34]. Students with access to a wider array of
devices appear to be selective about the specific activities
in which they engage on each device family [35]. However,
because students are using a variety of device types, some
have encountered difficulty with educational technologies that
may have been built with specific computing environments in
mind [28].

An examination of computing devices used by students
would be incomplete if it examined only the devices them-
selves. Individuals use a wide range peripherals — including
printers, input devices, and monitors — while engaging with
their computers. Although statistics show that anywhere from
90-98% of students have a laptop computer [5], the quality of
those devices can vary and the environment in which they are
used may also factor into their ability to help students perform
academic work [23], [26]. Some studies have shown benefits
from having multiple screens available that allow students to
multitask or reference materials while learning [36], [37]. A
study by Van Derusen and Van Dijk [2] shows that access
to computing peripherals varies based on several demographic



variables, including income and age.

III. METHODS

The first phase of the study was conducted by anonymous
survey at a major public university system in the US Midwest
with over 90,000 students. The university has seven physical
campuses (including a core residential campus, a large urban
semi-residential campus, and five regional campuses) and a
slate of exclusively online programs. All students in an online
program are also assigned to one of the seven campuses. The
survey included a set of demographic questions (including
their major, age, and enrollment status) to ensure that the
analysis is representative of the student body as a whole.
Invitations were made via emails to university-assigned email
addresses and delivered through the Qualtrics survey man-
agement system. Survey questions were drawn from multiple
sources, including my own observations with students, and
inspired by widely cited studies and reports [5], [23], [38],
[39] .

Eligible participants included anyone over the age of 18 who
was enrolled at any campus during the Fall 2021 semester.
Purposive sampling of the students was performed to ensure
that a variety of disciplines and campuses are represented.
Enrolled students of any level (undergraduate, graduate, and
professional) were asked to participate. Approximately 30% of
the students at each campus were included in the initial sample
of 29,966 students. The 2,146 responses that were received
resulted in a response rate of 8.0%. Of these responses, 2,061
included information about the computing devices the students
owned or regularly used. To further narrow the focus of this
study, only the responses from students enrolled in a STEM
program were examined. All of the programs offered at the
study site are assigned to a Classification of Instructional
Program (CIP) code, as defined by the National Center for
Education Statistics [40]. A subset of CIP codes are classified
as ”STEM” by the Department of Homeland Security (DHS)
Optional Practical Training (OPT) program [41]. Therefore,
only students whose primary plan of study is in a program
that meets the DHS OPT definition of STEM are included
in the analysis, providing a set of 501 responses by students
enrolled in a STEM discipline. Survey respondents were then
invited to one of three interactive focus groups that were held
via Zoom. 21 students (of whom 14 were in STEM disciplines)
participated in the focus groups.

A. Definitions

Computing devices were divided into three categories for
this study. A computer refers to a laptop or desktop computer
where the owner has agency to install or manipulate the
operating system as desired. A mobile device refers to a
device that runs a mobile operating system, such as iOS,
Android, or iPadOS. Chromebooks represent a distinct class
of computing devices in that they have the physical features of
a laptop computer but a simplified operating system [42] and
are used by a small but increasing number of students in higher
education [43]. Thus, Chromebooks are treated as a separate

classification for this study. Finally, a number of devices in
use at the study site blend the features of a laptop and a
tablet, such as the Microsoft Surface. Because the Surface
uses an operating system designed for a computer (rather than
a mobile operating system), respondents were asked to treat
the Microsoft Surface as a laptop computer for the purposes
of this study.

IV. RESULTS
A. Demographics

The demographics of the responses were diverse and
roughly aligned with the population of the university. 54.7%
of the respondents were 18-21 years old, 19.4% were 22-
25, and 17.6% were 26-35. White students were the largest
ethnic group (63.7%), followed by international students,
(14.6%), Hispanic/Latino (6.4%), Asian (5.4%), and Black
(5.0%). Females made up 54.7% of respondents. Students at
all points in their plans of study were represented: 24.0%
were undergraduates in their first year, 22.4% in their second,
14.6% 1in their third, 13.2% in their fourth, and 27.3% were
graduate or professional students. Over 140 different plans
of study were represented; the five most common majors by
the respondents include Biology, Computer Science, Human
Biology, Neuroscience, and Informatics. 18.4% of respondents
reported being a first-generation student, which is an indicator
of parental education level. 21.0% of respondents were eligible
for US federal Pell Grants, which is an indicator of financial
need. Full-time students were 78.6% of responses, and 73.0%
of students lived off-campus. Over 91% of students reported
having high-speed internet at their place of residence. Finally,
students had a wide range of work commitments: 31% of
students do not work, 16.4% of students work 1-10 hours per
week, 23.9% work 11-20 hours, 12.9% work 21-39 hours, and
15.5% work 40 hours or more.

B. Device Ownership

Students were provided with a list of device types and were
asked to indicate which types of devices they “own or use
frequently”, the results of which are found in Table I.

TABLE I
DEVICE OWNERSHIP USAGE (N=501)

Device Own or Use Frequently
Smart Phone 98.8%
Laptop (incl. Microsoft Surface) 93.4%
Tablet 34.3%
Desktop Computer 32.7%
Chromebook 4.6%

The average number of computing devices owned by stu-
dents was 2.6 with a mode of 3 devices. The average number
of laptop and desktop computers was 1.26 with a mode of 1
computer. 68.0% of students own just one computer. 3.0% of
students report not owning a laptop or desktop computer at all.
The most common combination of owned devices was a smart
phone and a laptop; this was the computing environment for
41.9% of students.



TABLE 11
COMBINATIONS OF DEVICE OWNERSHIP USAGE (N=501)

Device Combination Own or Use Frequently

Smart Phone and Laptop 41.9%
Smart Phone, Laptop, and Tablet 20.2%
Smart Phone, Laptop, and Desktop 16.2%
Smart Phone, Laptop, Desktop, and Tablet 11.6%
Smart Phone, Desktop 2.0%
Smart Phone only 1.6%
Smart Phone and Chromebook 1.0%
Laptop only 0.2%

Students were also asked about the external monitors they
owned or used frequently (Table III). 72.9% of laptop owners
use only the laptop screen and no external monitor. At least
one external monitor is used by 27.1% of students who own
laptops. Conversely, just 45.1% of desktop computer users use
a single monitor; 45.7% use two monitors and the remainder
use three or more.

Five students (1.0%) in the survey reported that they use
a Chromebook in lieu of a laptop or desktop computer. Of
those five, just one uses an external monitor in addition to the
Chromebook screen. Ten students (2.0%) reported owning no
computer or Chromebook at all.

TABLE III
NUMBER OF MONITORS USED (N=501)

Computer Number of monitors/screens

1 2 3+
Laptop (n=468) 341 (72.9%) 109 (23.3%) 18 (3.8%)
Desktop (n=162) 74 (45.1%) 75 (45.7%) 13 (7.9%)

C. Demographic Factors of Device Ownership

Logistic regression analysis [44] was used to find the pre-
dictors of demographic categories impacting the ownership of
computing devices and working environments. The odds ratio
was calculated for each explanatory variable for devices owned
or frequently used and includes an analysis of computing
environments where the student uses just a single screen (either
a laptop screen or single external monitor). The results of this
analysis are displayed in Table IV.

D. Thematic Analysis of Focus Groups

Three primary themes related to device ownership and use
emerged from the focus groups with students. Those themes
can be summarized as:

1) Cost
2) Multitasking
3) Personal vs. Academic Use

Related to cost, students generally seemed to accept that
they were responsible for acquiring the devices they need
to perform academic work. However, although they appeared
content with the initial acquisition of the technology, there
were several instances where students appeared frustrated with

support for physical devices (as opposed to software avail-
ability or connectivity). Many students also noted that they
purchased the lowest-cost computing option and treated addi-
tional devices beyond a computer (such as tablets or external
monitors) as optional. Regarding multitasking, students noted
that they were often expected to conduct several computing
tasks simultaneously. They reported instances where they were
unable to successfully complete academic work because they
had to repeatedly change between applications (such as an e-
textbook and a document in which they were taking notes), or
did not have enough room on their screen to conduct multiple
tasks simultaneously. Finally, when discussing the expectations
of using their devices for academic work, students reported
that they felt their laptop or desktop computer was where they
conducted their school-related tasks, but noted that they felt
their mobile devices were more personal to them and lamented
the need to use their mobile devices —- particularly their
phones — for academic tasks.

V. DISCUSSION

The survey results show that 97% of students own or have
access to a computer (laptop or desktop) and 98.8% own
a smart phone. Thus, on the surface, it seems that most
students have sufficient devices in which to engage with their
studies. A deeper look into that device ownership shows
variation between demographic groups and the devices they
use. Desktop computer owners are overwhelmingly male —
female students are only 25% as likely as male counterparts
to own a desktop computer. Desktop computer owners also
skew older and are frequently part-time students who live and
work off-campus.

Conversely, laptops are pervasive and are more popular
with younger students. However, African American and Latino
students are significantly less likely to own laptops than their
white peers. This corresponds with relatively high Chrome-
book use by students in those ethnicities: African American
and Latino students are over two and a half times more likely
to use a Chromebook than other students. Students who are
eligible for Pell Grants are also 2.4 times more likely to have
a Chromebook than non-Pell eligible students. Price is likely
a factor in this situation. In focus groups students who use
Chromebooks reported that they were a much cheaper option
and offered a similar experience as a laptop. Additionally,
younger students noted that they had Chromebooks that were
procured while they were finishing their K-12 education in an
online/hybrid fashion during the 2020-21 academic year.

The issue of increased use of Chromebooks should be
of particular interest to instructors and instructional design-
ers developing curriculum in higher education. The limited
operating system of the Chromebook means that students
may not be able to install software required by a course.
MATLAB, for example, cannot easily be installed directly on
a Chromebook [45], [46]. Students without access to a laptop
or desktop computer would need to use that application’s
online portal or the IHE may need to provide access via some
kind of virtualized environment. Similarly, students working



TABLE IV
DEMOGRAPHIC FACTORS OF DEVICE OWNERSHIP (ODDS RATIOS)

Demographic Desktop  Laptop Tablet Chromebook  Laptop Only - No Monitor ~ Desktop — One Monitor
Gender (ref. M)
F  025%=* 1.10 1.37%* 1.30 1.75%%% 0.77
Age (ref. 18-21)
22-25  1.82%* 1.47 1.27 3.12%% 0.75 0.98
26-35  1.95%* 1.34 2.09%**  6.96 0.4 1 %% 1.07
36-45  7.94%%x  0.77 2.24%%% 147 0.40%** 3.05
46-55  3.6%* 0.65 2.42%%% 988 0.20%#* 2.10
56+  3.09 0.44 2.23% 4.10 0.11%%* 14.097%**
Ethnicity (ref. White)
Asian  1.24 0.52 091 0.75 0.94 0.00
African American  0.57 0.41%* 0.81 2.57%* 1.10 391
Hispanic/Latino  0.70 0.28**%*  0.93 2.772%%% 0.77 7.30%*
Two or More  0.48 0.72 0.93 1.02 1.31 2.92
Unknown  8.99%* 0.50 1.06 1.08 0.18 27. 117
Enrollment Type (ref. FT)
PT  2.05%%*  (.70%* 1.55%**  1.09 0.45%#% 4.70%*
International Student
Yes  0.48%* 0.78 1.19 0.40 0.75 0.72
First Generation
No 141 0.60%* 0.93 1.45 1.12 1.47
Pell Eligible
Yes 1.03 0.70 0.74%%* 2.41%%* 1.30%* 0.78
Student Class. (ref. Undergrad)
Graduate  1.21
Living Status
Off-Campus ~ 2.33%%*  1.01 1.22 0.82 0.69%+* 1.13
Hours Worked/wk (ref. 0)
1-10  1.27 1.10 1.27 0.67 1.08 1.26
11-20  1.72 1.23 0.89 0.67 1.02 1.42
21-39  2.66%* 1.05 1.21 1.01 0.93 0.49
40+  3.88%FF  1.01 1.97%** (.89 0.38%** 1.85
Private Study Space
No 0.56 1.12 0.84 1.11 1.6]%%* 0.92

*p <.05; ** p <.01; ** p <.00]

on a Chromebook would be relegated to the online version
of Microsoft Office products as they cannot install the native
applications. Situations such as this will require IHEs to
invest in licenses that afford online access, and instructors
and instructional designers may have to provide additional
or alternative instruction for the use of online or alternative
interfaces in addition to that of the standard installed software.

The students in the focus groups described intermittent
technical issues (primarily with their laptop computers) and
reiterated their dependence on having a computer available
to them. They noted that the study site supplied most of
the software they required as well as connectivity when on
campus, but questioned why they had no ability to borrow a
device when one was needed. One graduate student described
how he fell behind when his laptop was in for repair and
he was unable to come to campus to use the facilities.
Another student in health sciences described how her laptop
had insufficient disk space for two of the applications she was
required to use during the semester and that she found herself
uninstalling and reinstalling the applications when the need
arose.

Insufficient or underpowered devices are reported by stu-
dents in many studies, but an EDUCAUSE study of students
during the COVID-19 pandemic [21] provided a number of
practical examples, including:

”I am sad. My last course required three apps at
once...with only 8GB of RAM on my Microsoft
laptop, it was not possible to see the teacher and
follow each and every step he required...I dropped
the course and lost money after 3—-4 weeks...this
course required Photoshop, Zoom, and a photo editor
app running simultaneously.”

Tablets are owned by approximately one third (34.3%) of
students and are more likely to be owned by females, part-time
students, and older students. 80.1% of the tablets owned by
students in this study were iPads. This is consistent with other
studies that showed tablet ownership is influenced by gender
and age (which is correlated with income) [2]. When the focus
groups were asked about tablets, the students were divided.
Those that owned them noted that they were useful for reading
and note-taking and generally supported their academic work.
However, students without tablets considered them to be of
less importance than a smart phone and a laptop. One focus
group participant simply stated that a tablet ”..is a lot of
money to spend just to see if I like it Still, they were
curious about the additional capabilities of the device, as in
one statement: I don’t like to type my notes and I am only
able to write with pen and paper... If I had an iPad, I would
probably use that.” It appears that tablets are treated as an
ancillary device, the ownership of which is influenced by their



cost. Students who are eligible for Pell grants are 26% less
likely to own a tablet than other students. This study cannot
determine if ownership or use of a tablet device impacts the
students’ academic outcomes, but qualitative evidence from
the focus groups appears to be split between students who
believe it would help them and those who do not believe so.

The students who own tablets are very likely to use them for
academic work. In an analysis of students who own tablets in
an introductory chemistry course at the same study site, 93.5%
noted that they "would use” or “might use” their tablets to read
their course textbook, compared with just 58.6% of students
who stated that they would or might use their smart phone for
reading a text. Student preferences such as these are important
for instructors and instructional designers to consider when
selecting and implementing digital course materials. At a
minimum, digital materials should be tested for usability and
accessibility on mobile devices, computers, and Chromebooks
to ensure maximum availability for all students.

Differences were also found in the number of screens in
use by the students. Almost 73% of students who use a laptop
use the built-in laptop screen alone, whereas just 45% of
desktop computer users limit themselves to a single screen
(although the screen sizes for desktop computers are much
more variable than laptop screens). This is an important factor
to consider now that so much of students’ academic work
has been digitized and they are more likely than prior to the
pandemic to engage with videoconferencing and video-based
resources in their coursework. In open-ended survey feedback,
students frequently reported the necessity of having multiple
digital resources available at the same time. One student noted
that she often requires ”...access to multitasking (i.e., watching
a pre-recorded lecture or video and taking notes on Word at
the same time).” This situation can also an impediment for
online courses, as reported by one student: “Online classes are
frequently taken on a laptop so I cannot view the class and a
full laptop screen at the same time.” A focus group participant
noted a similar experience and reported dropping a course that
required him to follow along with computer-based tutorials to
learn how to use Photoshop — he simply couldn’t perform the
activity while watching the tutorial simultaneously.

The demographics for students who use a single laptop
screen tend to be younger, female, full-time students who
live on campus. These students may have the advantage
of using campus-based computing resources (although focus
group participants noted they preferred their own computers
and would like docking stations rather than using a computer
provided in a computer lab). Students who live off-campus
or are enrolled in online coursework may not have access to
the same campus-based resources and, in the case of online
courses that rely on videoconferencing or video, may be at a
disadvantage when using a single screen. There are few studies
that have examined the influence of multiple screens on student
academic performance but at least anecdotally it appears that
students may benefit from the ability to work with more than
a single screen at a time [36], [37]. At the very least, lack of
screen real estate has posed a barrier to some students while

performing academic work.

Students reported that some of their multitasking was ac-
complished by using their mobile device — most often a
smart phone — to perform some academic tasks. However,
students were selective about the tasks that they wished to
perform on their devices [35]. They also repeatedly empha-
sized that they treated their mobile phone as their personal
computing device and regarded its use for academic work
as one that should be their choice. Several students noted,
however, that using their phone for academic work was at least
occasionally unavoidable and appreciated the convenience
when the functionality worked as expected.

VI. CONCLUSION

This study demonstrates that, while the first-level digital
divide of ownership and internet access may appear to be
of little issue to students in higher education, the personal
computing environments of students are far from uniform.
Minority students do not appear to have the same level of
computing device ownership as their peers, and there appear
to be significant gender-based differences in the devices that
are in use. Several barriers were also cited by the respondents.
Students have noted that they are expected to multitask with
a variety of digital resources in their everyday academic work
and this can be challenging with limited computing resources.
Students have also demonstrated a willingness and, indeed,
desire to interact with digital course materials on a wide range
of computing devices. Digital course materials must be tested
for compatibility on the devices actually used by students to
perform academic work. Instructors must be ready to support
students who are using non-traditional computing environ-
ments and be able to direct students to resources when specific
computing needs arise. As STEM courses are dependent on
students’ access to digital materials, tools, and software, the
demographic differences in device ownership should be taken
into consideration during any examination of the diversity,
equity, and inclusion (DEI) of student populations in STEM
majors.

VII. AREAS FOR FUTURE STUDY

A plurality of students (41.9%) report a laptop and a smart
phone as the extent of their academic computing environment.
This cohort of students is overwhelmingly young, female,
full-time, Pell-eligible, and lives on campus. Although those
that reside on campus have access to computer labs, students
repeatedly emphasized that their preference is to work on their
personal devices. More study is also needed to discover if the
computer labs and services provided by the study site meets
the expectations and needs of the students.

Almost three quarters of students who use a laptop (72.9%)
report that they do not have an external monitor to use
with their computer, and just about one third (34.3%) report
ownership or use of a tablet. Comments from the student focus
groups indicate that these tools may be useful to students
but may also be cost prohibitive and/or are not considered
necessities by the students. Further study is needed related



to the impact of peripherals, particularly external monitors
and tablets, to determine if students’ current computing en-
vironments afford them adequate functionality to successfully
conduct academic tasks. A study that affords students the
opportunity and training to use tablets at no initial cost would
provide valuable data in this area.
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