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Abstract

Barriers to effective technology integration come in several different categories, including access
to technology tools and resources, technology training and support, administrative support, time
to plan and prepare for technology integration, and beliefs about the importance and usefulness of
technology tools and resources. This study used survey research to compare reported barriers to
technology use in smaller school districts and communities to those in larger school districts and
communities. This study also sought to determine other district and classroom factors that could
influence barriers to technology integration. The population for this study was current public K-
12 teachers in a rural North Midwestern state. Findings indicated that teachers in smaller districts
and communities reported more access to technology tools and resources and higher administra-
tive support for the use of technology than did teachers in larger districts and communities. By
contrast, teachers in larger districts and communities reported higher time to plan and prepare for
technology integration.
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Introduction

Technology continues to be a mainstay in U.S. K-12 public education institutions, and research-
ers, and administrators have long advocated the integration of technological tools and resources
into learning activities. However the promise of technology for transforming the educational en-
terprise has not been fully realized because of a variety of barriers to technology integration that
are identified in the literature (Cuban, 2009; Ertmer, 1999; Ertmer, Ottenbreit-Leftwich, Sadik,
Sendurur, & Sendurur, 2012). These barriers have been classified in various ways.

One way to classify such barriers to technology use is to create a distinction between first-order
and second-order barriers (Ertmer, 1999; Ertmer et al., 2012). First-order barriers to technology
use include those barriers that are external to the teacher, including resources, training and sup-
port, while second-order barriers include those bar-
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riers that are internal to the teacher, including per-
sonal confidence, beliefs about learning, and beliefs
about the importance of technology for learning
(Ertmer, 1999).

Over time, more specific categories of barriers
(both first-order and second-order) have been iden-
tified in the literature. These categories of barriers
include access to technology tools and resources,
technology training and support, administrative
support, time to plan and prepare for technology
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Barriers to Technology Use

integration, and beliefs about the importance and usefulness of technology tools and resources
(Hew & Brush, 2007; Inan & Lowther, 2010; Kopcha, 2012; Reinhart, Thomas, & Toriskie,
2011; Ritzhaupt, Dawson, & Cavanaugh, 2012). These barriers continue to affect teachers’ tech-
nology integration efforts in K-12 public education; however, there is a paucity of research on the
different types of settings in which certain barriers are manifest. Existing research on this issue
does not often provide a clear picture of the different types of settings in which different barriers
exist, nor does it indicate how barriers might be different for teachers in various school districts
and communities.

The purpose of this study is to investigate the existence of barriers to technology integration in K-
12 public schools in a North Midwestern state and to compare larger and smaller school districts
on barriers to technology integration. This study can enhance our understanding of teachers’ use
of information technologies in different K-12 public educational settings. Findings from this
study can also help us predict the types of barriers to technology use that teachers are likely to
encounter based on the size of the school district, community or other district and classroom fac-
tors, and also provide guidance on removing barriers to technology use in education.

Literature Review

Possible barriers to effective technology integration come in several different categories including
access to technology tools and resources, technology training and support, administrative support,
time to plan and prepare for technology integration, and beliefs about the importance and useful-
ness of technology tools and resources (Hew & Brush, 2007; Inan & Lowther, 2010; Kopcha,
2012; Reinhart et al., 2011; Ritzhaupt et al., 2012).

Ertmer et al. (2012) suggest that first-order barriers to technology integration have been decreas-
ing as teachers continue to gain more and more access to technological tools and resources in
schools. This has increased focus on the importance of other barrier categories such as time to
plan and prepare for technology integration, and beliefs about the usefulness and importance of
technology for learning (Ertmer & Ottenbreit-Leftwich, 2010). However, other reports indicate
that a lack of time to plan and prepare for technology integration continues to be one of the most
frequently reported barriers in the literature (Dawson, 2008; Kale & Goh, 2014; Lyons, 2007).
Studies also indicate that a lack of access to technology tools and resources may continue to be a
significant barrier (Kale & Goh, 2014; Wright & Wilson, 2011), especially in more rural districts
and communities (Howley, Wood, & Hough, 2011).

Some important practices and suggestions for schools to use to overcome barriers to technology
integration have included situated professional development and mentoring (Kopcha, 2012; Rug-
giero & Mong, 2015; Wright & Wilson, 2011), providing quality technology support (Inan &
Lowther, 2010), allowing high access to technological tools and resources (Clark, 2006), and al-
lowing adequate time for instructors to plan for technology integration (Hew & Brush, 2007).
There are also teacher (second-order) factors deemed important to overcome barriers to technolo-
gy integration, including increasing personal readiness or ability to use and integrate technology
(Inan & Lowther, 2010; Sang, Valcke, Braak, & Tondeur, 2010) and developing positive beliefs
about the importance and usefulness of technology (Holden & Rada, 2011; Ruggiero & Mong,
2015).

The barriers to technology use in K-12 education are well known and documented in the litera-
ture. However, a gap in the literature includes how these barriers are different for teachers in dif-
ferent types of districts and communities, particularly smaller, more rural communities. An ex-
ception to this includes a study by Lewis (2010) focusing on barriers to technology use by rural
K-12 teachers. This study suggests that rural teachers need relevant technology training, adequate
time to plan for technology integration, and better access to technology support (Lewis, 2010).
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However, this study does not indicate which barriers to technology use are more significant in
rural settings than they are in suburban or urban settings.

Another study by Howley et al. (2011) compares teacher attitudes in smaller more rural commu-
nities and school districts to those in larger, more urban communities and school districts. This
study found more positive attitudes about technology integration among rural teachers than it did
among non-rural teachers; however, the study also indicated that rural teachers continue to have
limited access to educational technologies (Howley et al., 2011).

The study by Howley et al. (2011) compares rural versus non-rural school districts on teacher
beliefs as they relate to technology use for learning and access to technology, but does not pro-
vide an overall picture of the full range of barriers to technology integration and how they differ
in rural versus non-rural schools. The current study builds upon the idea of comparing rural ver-
sus non-rural school districts, but is more comprehensive in its approach. It uses survey research
to compare the full range of known barriers to technology use among different types of school
districts and classrooms, especially among districts of different sizes and in different-sized com-
munities.

Purpose and Research Questions

The purpose of this mixed-methods survey research study was to determine current barriers to
technology integration and compare these barriers in different-sized school districts and commu-
nities. The research questions for this study include the following:

e  What barriers to technology use are present in K-12 public education classrooms, and are
there differences in these barriers among larger vs. smaller school districts?

e  What other district and classroom factors are present that could influence barriers to
technology integration in K-12 public education classrooms?

This study uses primarily quantitative methods (survey), with a minor qualitative component (fol-
low-up interviews), to address these questions.

Methods

Participants and Setting

A survey and follow up interviews were conducted with participants from K-12 public education
institutions in a rural North Midwestern state in the United States. Study participants included
only current public K-12 teachers. To solicit responses, an email with a link to the survey was
sent to 12,161 school district employees. A total of 1,185 participants completed the survey. After
removing respondents who did not consent to the study or who did not currently work as a teach-
er, the total number of valid respondents was N=1079.

Within the survey, participants were asked if they were willing to participate in a follow-up inter-
view asking more in-depth questions about barriers to their technology use in the K-12 classroom
and other aspects of their classroom practice. Though this study is primarily quantitative, a small
number of interview participants (N=11) were purposefully selected from the pool of willing re-
spondents to shed light on quantitative survey results. This small number of interview participants
was selected to allow in-depth responses to a small list of selected questions without reaching
data/theme saturation (Creswell, 2006; Mills & Gay, 2016). These participants were purposefully
selected to provide perspectives from various different school districts, grades, and subjects. They
came from elementary, middle school, and high school levels and represented a range from small
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(101-300 students) to large (more than 3,000 students) school districts and communities (300-600
people to more than 50,000 people).

Instruments

A quantitative educational technology survey was developed by the researcher that collects in-
formation in four main areas including demographic information, technologies in the classroom,
barriers and factors that relate to technology integration, and student-centered uses of technology.
The survey development was informed by previous literature on elements of student-centered
learning with technology (An & Reigeluth, 2012; Reigeluth, Beatty, & Myers, 2016; Reigeluth &
Karnopp, 2013) and barriers to technology integration (Ertmer, 1999; Hew & Brush, 2007; Kop-
cha, 2012; Ritzhaupt et al., 2012). Survey items for this study were based on previous valid sur-
veys implemented by Kopcha (2012) and Ritzhaupt et al. (2012) to study technology integration.

The completed educational technology survey included 48 questions. Several of these questions
included demographic information, such as current work responsibility, age, school district and
school size, number of people in the school’s community, and subject and grade area taught. In-
formation about technology tools available in the classroom was gathered using eight questions.
Nine questions asked about student-centered technology integration in the classroom, and 18
questions asked about barriers to technology integration. These 18 questions were organized into
the five main categories of barriers, including access to technology tools and resources, technolo-
gy training and support, administrative support, time to plan and prepare for technology integra-
tion, and beliefs about the importance and usefulness of technology tools and resources (see Hew
& Brush, 2007; Kopcha, 2012; Reinhart et al., 2011; Ritzhaupt et al., 2012). Some sample survey
items include, “At my school, I have access to the best educational technologies,” “When I have a
problem with a technological tool or resource, I receive quick and effective assistance,” and “I
have enough time to plan and prepare lessons that use technology.” Participants responded to
these questions with likert-scale responses indicating the amount of agreement they have to the
items.

The qualitative interview question protocol, which was used later in the study, included four sec-
tions, each with a small number of questions. These sections included demographics, available
technologies, technology use, and barriers to technology use. This protocol was designed to pro-
vide further information about participants’ survey responses.

Procedures

A pilot test of the survey was administered to four teachers within the population. These teachers
offered several different suggestions to help improve the survey responses, which were used to
improve the survey before it was sent out. Email addresses for teachers in the population were
gathered by checking the website for each of the 150 school districts in the state. If email ad-
dresses were not provided on the website but a faculty list was provided, then email addresses
were generated from the faculty list. A few districts had no email or faculty listing and thus had to
be excluded from the potential sample population. At the end of this process, a total of 12,161
school district employees’ email addresses were collected. This number of email addresses was
close to the number of full time teachers reported to be working within the state at the time of the
study.

When institutional IRB approval was obtained for this study, emails soliciting participation were
sent out to all of the 12,161 collected email addresses. Three emails were sent to each available
participant with about a week’s time in between each sending. At first sending, the researcher
received feedback that some school district networks blocked access to the survey at the link pro-
vided. The second and third emails provided an alternative link which could be accessed by a
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wider variety of school district personnel. Out of the 12,161 addressees, 1,079 completed the sur-
vey and provided valid responses.

Interviews were conducted several months after the survey data were analyzed. The interview
participants were interviewed over the phone and recordings of the interviews were transcribed
for qualitative content analysis.

Data Analysis

Survey response data (N=1079) were coded with number values and each question was analyzed
for descriptive statistics. Groups of questions within each of the five categories of barriers were
tallied up for average scores for each respondent. Statistical analyses on these average scores
were calculated using general linear model univariate ANOV A calculations. A significance level
of p=.05 was applied throughout.

For the barriers section of the survey, a deeper look into the different factors revealed Cronbach’s
Alpha calculations of a = .560 for questions about access to technology tools and resources, o =
.672 for questions about administrative support, o. = .789 for questions about technology training
and support, a =.711 for questions about time to plan and prepare for technology integration, and
a = .638 for questions about beliefs about the importance and usefulness of technology tools and
resources. Since some of these items are below the desired a = .7 reliability measure, results from
this survey about technology access, administrative support and beliefs within the barriers section
are presented using descriptive statistics and/or with some caution. However, a calculation of re-
liability for the entire barriers section of the survey was a reliable o = .792.

For the purpose of comparing large vs. small districts, district size information was simplified to
large and small. Large districts were defined as those of more than 1,500 students and small dis-
tricts were defined as those with 1,500 or fewer students. The reason for this designation is that
about half of the responses came from each of these groups. Also, community size data was sim-
plified in a similar manner with communities of more than 5,000 comprising larger communities
and communities of up to 5,000 people designated as smaller communities. About half of the re-
sponses came from each of these two community size groups.

Follow-up interviews with participants were recorded and transcribed. The interview responses
from all participants were combined into a single document and organized by question. The re-
sponses were further organized to separate participants in larger school districts and communities
from participants in smaller school districts and communities. The interview responses were ana-
lyzed for content and themes which were then connected to earlier quantitative findings from the
survey.

Results

Demographics

127 of 150 (84.6%) of all public school districts in the state were represented in this study. Re-
spondents included teachers of every grade (K-12) and also covered a wide variety of subject are-
as, from K-5 grades to different subjects in middle and high school. School districts from fewer
than 100 students to more than 3,000 students were represented in this study. The majority of re-
spondents reported coming from a school district of more than 3,000 students (34%), however the
next largest group of respondents reported coming from a school district of 101-300 students
(about 23%). Respondents also reported coming from a variety of school sizes, and the most
common school sizes were 101-200 students (17.8%), 401-500 students (about 13%) and more
than 1,000 students (12.9%).
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Respondents reported average class sizes ranging from fewer than 10 to more than 50 students.
About 34% of respondents reported average class sizes of 21-25 students, which was the most
common response, with and 16-20 students as the next most common response (22%). Respond-
ents reported working in schools within communities ranging from fewer than 300 people to more
than 50,000 people in population. About 23% reported working in a school in a community of
more than 50,000 people, the most common response on the survey.

As for years of teaching experience, respondents ranged all the way from 1-4 years up to more
than 40 years. The most common response was 21-30 years experience (22.4%) with 1-4 years of
experience as the second most common response (20.8%).

Overall Barriers to Technology Integration

The first research question for this study asks about barriers that are present in K-12 public educa-
tion classrooms. The survey featured several questions in five categories, including access to
technology tools and resources, technology training and support, administrative support, time to
plan and prepare for technology integration, and beliefs about the importance and usefulness of
technology tools and resources. The highest percentage of respondents reported agreement with
questions within the category on the beliefs on technology usefulness and difficulty (85.95% of
respondents agreed). This means that respondents believe that technology is useful and important
for learning and that it is possible to find new learning resources (see Figure 1). This suggests that
negative teacher beliefs about the importance and usefulness of technology tools and resources is
not a significant barrier to technology use.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Figure 1. Percentage of agreement for responses within the five barrier categories.
A higher percentage of agreement means that the item is less of a barrier to technology use.

In the administrative support category of the survey, questions were asked about administrative
desire for teachers to integrate technology into learning, and the possibility of incorporating new
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technologies and learning methods into teaching and learning activities without prior permission.

This was the next highest category for agreement (67.38%), meaning that 67.38% of respondents

felt that administrative support for technology integration was high and therefore not a significant
barrier to technology use.

65.10% of respondents agreed with items in the technology training and support category.
Agreement in this category indicates that respondents felt that the training they receive is ade-
quate and connects well to classroom practice, and that they receive quick and effective assis-
tance for technology problems. This was the third least significant barrier to educational technol-
ogy use in the classroom.

The most significant barriers to technology use in the classroom were a lack of access to technol-
ogy (63.05% agreement) and a lack of time to plan and prepare for technology integration
(40.48% agreement). A lack of time to plan and prepare for technology integration was by far the
most significant barrier to technology use present in K-12 public education classrooms. Questions
in this survey category simply asked whether respondents felt like they had adequate time to plan
and prepare for technology integration.

Questions in the access to technology portion of the survey asked about whether respondents and
their students had access to the latest technologies, social media sites, and other resources for
learning. Responses indicate that many teachers felt they didn’t have adequate access to technol-
ogy to allow for successful technology integration.

School District and Community Size as Factors

The first research question in this study also asks whether there are differences in barriers to tech-
nology use between larger and smaller school districts. Further statistical analysis revealed that
district size was a factor in which barriers were reported. Respondents from smaller (1,500 stu-
dents or fewer) school districts reported statistically significantly higher responses in the access to
technology tools and resources category [F(1, 1046) = 6.483, p =.011], and the administrative
support category [F(1, 1046) = 22.733, p <.001]. Similar findings emerged when statistical anal-
yses were run on community size. Respondents that work in school districts within smaller (up to
5,000 people) communities were significantly more likely to report better access to technological
tools and resources [F(1, 1060) =12.369, p <.001] and better administrative support [F(1,
1058) =35.103, p <.001] than those in larger (more than 5,000 people) communities (see Figure
2). This suggests that a lack of access to technology tools and resources is a more significant bar-
rier in larger communities and districts than it is in smaller communities and school districts. Al-
s0, administrative support for the use of technology in the classroom is reported to be higher in
smaller communities and districts than it is in larger communities and school districts.

Survey respondents from larger school districts (more than 1,500 students) reported statistically
significantly higher responses in the time to plan and prepare for technology integration category
[F(1, 1045) = 6.008, p =.014], as did respondents from larger communities (more that 5,000
people) [F(1, 1054) = 3.859, p =.050]. This suggests that within smaller school districts and
communities, a lack of time to plan and prepare for technology integration is a more significant
barrier than it is in larger school districts and communities.

There were no significant differences found between larger and smaller school districts on the
technology training and support [F(1, 1045) =.175, p =.676] and beliefs about the importance
and usefulness of technology tools and resources [F(1, 1045) = 1.146, p = .285] categories. Nor
was community size a significant factor in any of these two barrier categories.
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— mSmall School
— Districts

Large School
Districts

Figure 2. Mean scores for access, administrative support and time to plan and prepare
in large and small school districts. A higher score means that the item is perceived to be
less of a barrier to technology integration.

Other Factors Related to Barriers

The second research question in this study asks about other factors that could influence barriers to
technology integration in K-12 public education classrooms. Further analysis of such possible
factors including age, class size, number of students at the school, grade level, community size,
and years of teaching experience were tested. Findings indicate that age was a significant factor
on whether respondents were likely to report a lack of time to plan and prepare for technology
integration category [F(5, 1062) = 5.885, p <.001]. Post Hoc comparisons indicate that respond-
ents in their 20’s are more likely to indicate that they have sufficient time to plan and prepare les-
sons that integrate technology than do those in their 40’s or 50’s. Respondents in their 30’s are
also significantly more likely to indicate that they have sufficient time to plan and prepare for
technology integration than those in their 40’s. Age was not found to be a factor for any other
categories in the survey for barriers to technology use.

Class size was also a factor for the reporting of some of the barriers to technology integration.
Respondents with class sizes of 20 students or fewer students were significantly more likely to
report higher administrative support for technology integration than respondents with 21 or more
students in class [F(2, 1066) = 7.157, p =.001]. Respondents with class sizes of 16-20 students
were also significantly more likely to report better access to technological tools and resources
than were respondents with class sizes of 26-30 students [F(10, 1063) = 3.048, p =.001]. Post
Hoc tests revealed no significant differences between other class size groups in the data. Class
size was not a factor in any of the other barrier categories.
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Discussion

Previous research has indicated the types of barriers to technology use in education that may ex-
ist, but has not often indicated how these barriers are different for teachers in different types of
districts and communities. There is also a paucity of research indicating what barriers to technol-
ogy use are more significant in smaller more rural school districts and what barriers are more sig-
nificant in larger school districts.

Categories of barriers to technology use in this study, listed from most significant to least signifi-
cant overall are (a) time to plan and prepare for technology integration, (b) access to technology
tools and resources, (c) technology training and support, (d) administrative support, and (e) be-
liefs about the importance and usefulness of technology tools and resources. Each of these cate-
gories will be discussed in order, in relation to the research questions, interview findings, and
previous research.

Time to Plan and Prepare for Technology Integration

The most cited barrier in this study was time to plan and prepare for technology integration, a
finding consistent with other research reports on barriers to technology integration (Bauer & Ken-
ton, 2005; Dawson, 2008; Kale & Goh, 2014; Lyons, 2007). The first research question in this
study asks about differences between barriers to technology use among larger and smaller school
districts and communities. This study shows that respondents from larger, more suburban school
districts were more likely to report having sufficient time to plan and prepare for technology inte-
gration than were respondents from smaller, more rural school districts. This finding is in line
with a previous study that advocated providing rural teachers with more time to plan and prepare
for technology integration (Lewis, 2010).

Follow-up interview responses indicate that few teachers — whether from small districts and
communities or large ones — feel that they have sufficient time to plan and prepare for technology
integration. One respondent from a small district and community shared, “Either we do [planning
for technology integration] at home during weekends, or coming early, or leave late during the
school day, so we feel that we don’t have enough time to do that.” Respondents from larger dis-
tricts and communities also shared this sentiment. One respondent emphatically declared, “There
is never enough time. I don’t care what kind of a teacher you are, there is never enough time.”

In addition, this study adds to the previous literature with findings that younger respondents (in
their 20’s and 30’s) are more likely to report having sufficient time to plan and prepare technolo-
gy lessons than those in their 40’s and 50’s. In interview responses, two respondents in their 40’s
and 50’s mentioned having significant issues as they learn about and plan lessons with new tech-
nologies. By contrast, two respondents in their 20’s and 30’s discussed learning and incorporating
new technologies as a fairly straightforward process, “I scrape by usually yes. I have five classes
so I’m pretty busy, but I feel like for the most part the technology doesn’t take very long.” Anoth-
er younger respondent shared, “I think that when you’re first using something that new, it’s a lit-
tle more challenging to find time to try and incorporate something that you haven’t used before,
but once you get past that kind of stage then I think that we have a pretty good amount of time.”
Previous studies suggesting that younger teachers have a higher comfort and familiarity with
technology tools and resources (see Inan & Lowther, 2010; O’Bannon & Thomas, 2014) may
explain the finding that these younger teachers are more likely to report having sufficient time to
plan and prepare for technology integration.

Access to Technology Tools and Resources

A first-order barrier to technology integration — lack of access to technological tools and re-
sources — was the second most significant barrier cited in this study. This suggests that first-order
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barriers to technology integration, which are hypothesized to be decreasing over time (Ertmer et
al., 2012), may continue to be a significant obstacle to technology integration (Kale & Goh, 2014;
Wright & Wilson, 2011).

The first research question in this study asks about differences between barriers to technology use
among larger and smaller school districts and communities. Respondents from smaller, more rural
school districts reported higher access to technological tools and resources than did respondents
from larger, more suburban school districts. This original finding goes against previous hints in
the literature that rural school districts have access to fewer technological tools and resources
(e.g., Howley et al., 2011; Kale & Goh, 2014; Sundeen & Sundeen, 2013; Wright & Wilson,
2011).

Interview respondents from small and large districts alike were generally positive when asked
about access to technology tools and resources. One respondent from a larger district and com-
munity mentioned, “We pretty much can use anything. | haven’t really encountered anything that
I would want to use that I haven’t been able to use.” Another respondent from a small school dis-
trict and community shared, “The school and administration are very progressive, and there are
grants that we apply for to help buy new technology gadgets...the school continually upgrades
devices throughout the district.”

Though they are positive as they discuss access, interview respondents also suggest some reasons
why a lack of access to technology tools and resources could continue to be a barrier. Respond-
ents from both small and large school districts and communities suggested that a lack of finances
could affect access. One interview respondent from a large district and community shared her
frustration, “No [technology access is not available] and the reason is because of funding to our
district. I do not feel as though it is a school decision, I feel like that comes from the district.”
This same respondent later shared, “I am baffled on how such a large school district is so far be-
hind when it comes to technology.” Another respondent from a large district and community said,
“Within budgetary restrictions they try their best to do what they can.” Another respondent from a
smaller district and community shared that she was unable to get the type of technology she de-
sired because of a lack of finances, “They really like to cut corners price-wise, which is why I
have a Promethean board and not a Smart board, I feel like they would if I ask for it, but I don’t
have administrator privileges.”

The second research question in this study asks about other possible factors affecting barriers to
technology use. Class size was one such factor for access to technology tools and resources in this
study. Respondents within one category of smaller class sizes (16-20 students) indicated better
access to technological tools and resources than those from a larger class size category (26-30
students). This finding makes sense, as teachers with fewer students may have more technology
access for each student, bringing the ratio of devices to students closer to 1:1 (see Ruggiero &
Mong, 2015).

Technology Training and Support

The third most significant barrier reported in this study was the quality of technology training and
support. This study found no significant differences between the reported quality of technology
training and support between larger and smaller school districts and communities. Findings from
the survey indicate that teachers tend to feel like they receive quality training and support to use
technology, and they tend to be tolerant when the training may not be completely applicable.

Interview respondents, however, were mixed on this issue of quality training and support for
technology integration. One respondent shared positive experiences with training and support,
“They try to instruct us as best they can. We share ideas and there’s a lot [to learn] at in-services.”
However, other interview respondents were not as positive when discussing the quality of tech-
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nology training. One respondent shared, “No, [training is not high quality] due to funding, posi-
tions have been cut, classes are minimal, who we have to train and come in and help is spread
pretty thin.” Another respondent also discussed, “We are encouraged to do it on our own through
professional development rather than through the district.”

Interview responses can provide insight in helping improve technology training and support. A
respondent shared an alternative to formal professional development, “[I learn], not much from
training, but from my peers. At [our] high school, teachers get together couple of times a week to
talk about how to use different programs and share about each other’s thoughts and ideas.” These
types of informal professional development experiences have been shown to increase teacher suc-
cess at teaching and technology integration (see Jones & Dexter, 2014; Kopcha, 2012).

Administrative Support

Issues related to administrative support comprise the second least significant barrier to technology
use. Respondents reported high administrative support for the use of technology. Original find-
ings from this study indicate that administrative support for technology use is higher in smaller
school districts and communities than it is in larger school districts and communities.

Interview questions about administrative support also show that respondents feel like their admin-
istration overwhelmingly supports the use of technology for learning. One interview respondent
shared, “Yes, the administration is progressive and all for advances in technology, they like activ-
ities where students are engaged and excited to learn.” Another respondent shared how technolo-
gy use is a part of her teaching evaluation, “when we have feedback on our drop-ins or formal
observations that’s definitely something they comment on and look for: the use of technology.”

While all interview respondents felt that administrative support is high for technology integration,
one comment from a respondent who works in a large school district discussed the issue of lim-
ited resources, “I believe my administration does support technology in the classrooms, but with
limited resources, it makes it difficult to apply technology in the classroom.” By contrast, no re-
spondents from smaller districts and communities discussed the issue of limited resources. One
respondent from a smaller district and community discussed the support he receives for technolo-
gy integration, “any time I have a performance evaluation, they always comment on how they
like my incorporation of technology. I don’t think there are any obstacles in the way, and I have
never run into any opposition.”

Beliefs about the Importance and Usefulness of Technology
Tools and Resources

The respondents within this study tend to have beliefs about technology consistent with high
technology use. These include teacher beliefs that technology is useful for supporting learning,
and that one is able to find and use technological resources successfully. Teacher beliefs about the
importance and usefulness of technology tools and resources was the least significant barrier to
technology use, and these beliefs were about the same in both larger and smaller school districts.
This finding represents a change from earlier research on second-order barriers to technology use
in which overcoming such barriers is suggested as an important focus (Ertmer, 1999; Ertmer &
Ottenbreit-Leftwich, 2010; Ertmer et al., 2012). Some possible reasons for this difference include
that over time, teacher beliefs have changed, or that respondents in this study reported more posi-
tively about their own beliefs than is the reality.

Follow-up interview responses shared more information about teacher beliefs about the im-
portance and usefulness of technology tools and resources. Respondents who were completely
positive on the usefulness of technology tools and resources touted the multiple ways of reaching
students, the engagement, and the possibility of physical activity offered by these tools and re-

587



Barriers to Technology Use

sources. Two respondents shared their thoughts about technology and engagement, “It is easier to
draw students’ attention and make the learning process fun,” and “Students are more engaged
when using technology and its devices or through hands on activities, the textbook is good as a
resource but it doesn’t engage the student the same as technology.”

A more in-depth look into interview responses reveals that some respondents believed that certain
conditions must be met before the use of technology tools and resources can support effective
learning. These included having a specific purpose for using the tool or resource, using technolo-
gy with the right kinds of lessons, and making sure students use the technology for its intended

purpose.

Interview responses share more about what some teachers feel about technology integration. One
respondent shared about lessons and technology, “Some lessons lend themselves more to being
technology heavy, some are better if they are not.” Respondents discussed how students may not
use technology for its intended purpose, “Now that everything is online and tech-based cheating
is much easier for them, they don't seem to be retaining the information as well as they have in
previous years.” Another respondent shared, “Some [students] are pretty engaged either way, oth-
ers do poorly on the computer because they will do it half-butt and play games.” One respondent
shared a potential key to making sure learning and engagement happen during technology-
integrated learning, “If you are telling them to just go to a website and search around, they aren’t
going to get much out of it...it needs to be structured and there needs to be accountability.”

Previous research on this topic shows that teachers must have beliefs consistent with technology
use in order for successful technology integration to occur (Ertmer, 1999; Hew & Brush, 2007).
Overall, this study indicates that teacher beliefs on the usefulness and importance of technology
tools may be adequate for effective technology integration.

Limitations

Limitations for this study include issues with the sample size and number of responses. The popu-
lation of teachers within the state is close to the number of 12,161 total emails that were sent out,
however, the researchers were able to obtain only 1,079 valid responses to the survey — a re-
sponse rate of about 9%. Appropriate statistical techniques were used to make inferences about
the population based on the sample size.

Because the original survey in the first sending was blocked in some school districts, it is likely
that faculty from these school districts were under-represented in the study. The researcher took
care in sending out an alternative link that could be accessed by all respondents in two follow-up
emails.

These survey findings on barriers must be interpreted with caution because of the self-report na-
ture of the survey used in this study. Teachers may report more positively on their classroom
practices than is the reality.

Conclusion

This study investigated barriers to technology integration in public K-12 classrooms in a rural
North Midwestern state. Findings indicate that the most prevalent barrier to technology use
among respondents is a lack of time to plan and prepare for technology integration, and that this
barrier is more significant in smaller school districts and communities. Based on this finding,
smaller school district administrators who wish to support the use of technology in teaching and
learning should seek to allow teachers more time to plan and prepare for technology integration.
However all teachers — whether from small or large districts — would likely benefit from having
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more time to plan and prepare for technology integrated lessons and activities. In addition, older
teachers may need to be given more time for these types of planning activities.

The second most cited barrier was a lack of access to technology tools and resources. This was
more of a barrier in larger, more suburban school districts. Administrators from larger school dis-
tricts can seek to provide more and better access to technological tools and resources, especially
within classrooms that have more students. This might include providing access to more and up-
dated technology tools and allowing better access to online resources and activities.

As for training and support for technology use, new methods of professional development may
help increase engagement and make professional development more relevant for teachers. These
methods might include the informal meetings shared by an interview respondent, or social media
connections that allow teachers to communicate and learn about their practice.

This study also showed that respondents tend to have beliefs consistent with high technology use,
and they feel like they have quality administrative and training support for integrating technology.
These overall findings suggest that efforts to develop positive beliefs about the importance and
usefulness of technology (e.g., Holden & Rada, 2011; Ruggiero & Mong, 2015) may not be as
important for populations of teachers similar to those in this study. However, it may also be that
respondents have reported more highly of their own abilities and beliefs with technology than is
the reality. If this is the case, efforts to increase teachers’ ability to use and integrate technology
may still be warranted.

Interview responses in this study provide a clearer picture of the reasons for barriers and also the
feelings of teachers about barriers. Future research could be done to investigate further the barri-
ers to technology integration in different types of classrooms, schools, and school districts in dif-
ferent states. Research can also focus on the specific reasons that barriers exist within these dif-
ferent settings, and on the feelings teachers have about these barriers.
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