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Radiography Faculty Engaged in Online
Education: Perceptions of Effectiveness,
Satisfaction, and Technological Self-efficacy

Shirley J Cherry, EdD, R.T.(R)
Bethany H Flora, EdD

Purpose To assess radiography faculty perceptions of the effectiveness of online courses.

Methods An original survey instrument was created by selecting items from 3 instruments used in prior research and
adding unigue questions designed to elicit demographic data from faculty. The sample included a national dataset of
radiography faculty members employed in Joint Review Committee on Education in Radiologic Technology-accredited

programs in the United States.

Results Findings showed that faculty perceptions of online course effectiveness are not affected significantly by faculty
position, type of institution, faculty age, or years of teaching experience. Positive perceptions of the effectiveness of online
courses moderately increased with years of teaching online courses, number of online courses taught in the past 5 years,
and perceived competence with the use of technology. Faculty satisfaction with interaction in online courses moderately
increased as the years of teaching online courses increased. However, the number of years of teaching online courses was
not related to faculty satisfaction with teaching online courses or faculty satisfaction with institutional support. Online
technology acceptance had a moderately positive relationship with perceived ease of use and a strong positive relation-
ship with perceived usefulness of online technology. In addition, the use of technology-enhanced learning methods had a

strong positive relationship with technological self-efficacy.

Conclusion Radiography faculty perceptions of the effectiveness of online courses improved with experience in teaching
online courses and competence with use of technology. Perceived ease of use and perceived usefulness of online technol-
ogy were related directly to online technology acceptance. Furthermore, faculty members with technological self-efficacy
were more likely to use technology-enhanced learning methods in the online environment.

\ online education, faculty perceptions, self-efficacy, educational effectiveness, technology

onsiderable research related to the effectiveness
of online education in various disciplines exists;
however, the majority of these studies were con-
ducted in local settings. Moreover, the literature
is rich with articles on online learning experiences and
best practices, but a limited number of studies have
examined the effectiveness of online education in radio-
logic sciences. To the authors” knowledge, a national sur-
vey of radiography faculty perceptions of the effective-
ness of online education has not been conducted.
Therefore, the authors employed a national sample of
faculty from 615 radiography programs throughout the
United States to solicit the perceptions of radiography
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faculty of online learning. As more radiography pro-
grams use online learning platforms, these findings
inform radiography educational practices and might be
transferable to other disciplines within online education.
Online learning is an integral component of higher
education, and the online education delivery method
must be evaluated as a viable learning option." Senior
academic officers in the United States report that online
education is critical to their institutions’ long-term
strategy, increasing from 49% in 2002 to 66% in 2013.!
The growth of online learning suggests that it is gaining
acceptance; however, academic leaders report mixed
perceptions when asked to compare learning outcomes
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in online courses with those in the traditional classroom.
The percentage of leaders reporting that learning out-
comes in online courses are inferior increased from 23%
in 2012 to 26% in 2013. Interestingly, academic leaders
at large institutions (ie, > 15 000 total enrollments)
offer the majority of online courses and have the highest
opinion of the educational quality of the classes.'

Several institutions of higher education define an
online course as having 80% or more of the content
delivered online and, generally, no face-to-face meet-
ings are conducted."* Students in online courses are
educated in a common virtual environment but a dif-
ferent physical space.” Because the virtual classroom
has lower levels of direct instructor or classmate pres-
ence, students become self-directed learners who
develop time-management skills. Indeed, instructors
are charged with engaging students and designing the
course with pedagogy conducive to the online environ-
ment, and students are expected to be motivated and
engrossed in the learning process.”

Faculty members who teach online courses express
satisfaction with greater schedule flexibility, greater
access to materials, increased student involvement,
increased student access, and learning new technol-
ogy.”** However, they express dissatisfaction regarding
technological problems, lack of personal contact with
students, increased workload, inadequate compensa-
tion for increased workload, and diminished student
involvement.>** Overall, increased workload is the
greatest area of concern for faculty.»*"’ Sex, age, employ-
ment status, type of institution (community college or
university), and computer skills influence faculty moti-
vation in teaching online courses.® Instructor learning
preferences do not affect faculty satisfaction with online
learning; however, faculty who are auditory learners
report the lowest satisfaction with teaching online."

Variables that predict student satisfaction with
online education and learning effectiveness include
student interest in and attitude toward performing
learning tasks, perceived instructional quality, self-
efficacy,and workload.”"* Nevertheless, workload is not
a concern among students if course expectations are
addressed during course enrollment.” The factors that
influence student perceptions of learning effectiveness
are grade point average and American College Testing
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scores, attrition, appropriate interactions among
students, multiple activities used in online courses,
instructor presence, and meaningful interaction
between students and the instructor.”*"* Furthermore,
employment status, distance from the student’s home
to the school, prior experience with taking an online
course, and current enrollment in an online course
affect student enrollment in additional online courses."”

Literature Review

Faculty members are managers, technical advisors,
facilitators, social directors, and educators in the online
environment." The instructor must facilitate a collab-
orative and student-centered environment, as well as
engage online learners.” Attitudinal measures of effec-
tive learning include the instructor’s positive attitude
toward technology, interaction with students, and con-
trol of technology.” Instructor self-efficacy is another
contributing factor that enhances learning in the virtual
learning environment (VLE). The instructor must be
available to students and willing to devote time and
energy to enhance the learning experience. An instruc-
tor’s attitude, self-efficacy, and availability can improve
students’ reactions.

The Web-based VLE effectiveness model was the
conceptual framework for this study.” The VLE is the
learning community for faculty and students in an
online course and is defined by 2 constructs: the human
dimension (faculty and students) and the design dimen-
sion (technology). Both human and design dimensions
lead to learning effectiveness.”

The Human Dimension: Faculty

Shea examined factors that motivate and demotivate
faculty to teach in the online learning environment.*
This study used a broad sample of 386 faculty in 36 dif-
ferent colleges within 1 university system. Confirming
prior findings at single institutions, flexibility was
cited by faculty as the greatest motivating factor to
teaching online courses. Other benefits identified
were learning new technology and increased access
for students. Inadequate compensation for increased
workload was cited as the greatest barrier. Sex, age,
employment status, type of institution (community
college or university), and computer skills influenced
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faculty members’ motivation to teach online courses.
Faculty most motivated to teach online courses were
women younger than 45 years with part-time status
at community colleges. The institution encouraged
computer-savvy faculty to serve as mentors.*

A study of online instructors in a community college
used the National Study of Postsecondary Faculty job
satisfaction survey and the Readiness for Education at
a Distance Indicator assessment." Findings indicated
that instructor learning preferences (auditory, verbal,
and kinesthetic) did not affect faculty satisfaction with
online teaching; however, faculty who were auditory
learners reported the least satisfaction with teaching
online courses. Therefore, auditory learners might need
accommodations, such as synchronous meetings, in the
online environment."

The Human Dimension: Students

Studies revealed numerous variables that predicted
student satisfaction with online education, including
student interest in and attitude toward performing
learning tasks, perceived instructional quality, self-
efficacy, and workload.””* Workload was not a concern
among students if course expectations were addressed
during enrollment.” Grade point average, American
College Testing scores, attrition, appropriate interac-
tions among students, multiple activities incorporated
in an online course, instructor presence, and meaning-
ful interaction between students and the instructor
influenced student perceptions of learning effective-
ness.”””* Furthermore, employment status, distance
from home, prior experience taking an online course,
and current enrollment in an online course affected stu-
dents’ preference to enroll in additional online courses."”

The Design Dimension: Technology

Researchers have examined different types of tech-
nology and evaluated the effect of different design
platforms in the VLE. Technologies and media support
have been found to enhance learning, increase student
satisfaction, decrease attrition, and lead to a student-
centered learning environment.” Furthermore, use of
technology supports delivery of online courses, increas-
es student engagement, improves interaction between
students and faculty, and enhances experiences and
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collaboration among students.”* Implications for
higher education policy are that faculty training can
improve Internet self-efficacy and increase the use

of technology. Therefore, appropriate investments in
technical infrastructure and support should be made to
increase the use of technology.™

Online Course Effectiveness

Faculty-related factors critical to online learning
effectiveness have included components of instruc-
tional design and instructor presence.”** Assessment
of online instruction at institutions of higher education
has enabled faculty to maintain educational quality
standards.” Furthermore, faculty used a complement of
formative and summative evaluation strategies to deter-
mine effectiveness of online courses.”

Student-related factors critical to online learning
effectiveness include active learning, student—student
interactions, and student—instructor interactions.”**
Self-monitoring, setting goals, effective time manage-
ment skills, and seeking help from classmates or the
instructor also serve to improve online learning.*
Finally, instructor-generated media, interactive media,
simulations, and tools such as online text, static graph-
ics, embedded video, end-of-module activities, and
integrated tutorials are technology-related factors criti-
cal to online learning effectiveness.’**

Few studies have examined online radiography
courses, and even fewer have focused on course effec-
tiveness. Our literature search revealed 6 studies that
assessed online learning in radiologic science courses.
The first study was related to course effectiveness and
explored the process of establishing a distance educa-
tion program in radiography in 1990. The program was
considered beneficial; however, recommendations were
made to enhance future offerings that included evalu-
ating faculty workloads, using fiber optics to facilitate
the distance learning component of the program, and
providing program expectations and requirements to
students before enrollment.*

The second study evaluated radiologic sciences and
nursing faculty and student attitudes regarding online
education. Survey results indicated that faculty experi-
enced barriers with increased preparation time, a lack
of personal interaction with students, inexperience with
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technology, and an increase in email correspondence
with students.”

The third study examined the effectiveness of 2
online radiologic science courses that were converted
from a traditional classroom format. Course grades and
national board results in 2 subject areas were compared
across participants. Online students’ course grades were
higher than those of traditional students; however, the
results were significant only for one of the course top-
ics. These findings might indicate that online students
are more engaged and learn material on a deeper level.
Conversely, the traditional students had higher national
board results on both content areas.*

The fourth study evaluated the self-directed learning
characteristics of imaging science professionals who com-
pleted online continuing education activities. Responses
from 640 imaging professionals included opinions
on motivation, self-monitoring, and self-management
regarding completion of CE activities. Mandatory cer-
tification requirements, clinical competence, awareness
of technological changes in the profession, and the pos-
sibility of changing jobs or being promoted motivated
individuals to complete CE activities.”

The fifth study was a report prepared by an
American Society of Radiologic Technologists task
force that detailed online education delivery methods
and types of technological tools that radiography edu-
cators could incorporate into their online courses to
enhance learning effectiveness. The taskforce advised
that new instructional technology methods and tools
used to deliver educational content be evaluated to
assure effectiveness of online education.*

The final study examined the prominence of online
education in the radiologic sciences and explored the
course management systems, course design, and tech-
nology used to teach online courses. The researchers
stressed the need for a variety of technological tools
and methods to be integrated into online courses to
engage students and provide an interactive virtual envi-
ronment. In addition, online educators should request
instruction in course design and technological tools
before and after the course is developed to evaluate and
improve online learning strategies.”

Because the research topics for each of these studies
were unrelated, no common themes emerged among
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them. All of the studies had small sample sizes; there-
fore, the results might not be applicable to all radiologic
science programs in the United States, leaving a paucity
of empirical studies on effectiveness of online education
in radiography programs.

Methods

Radiography faculty perceptions of the effective-
ness of asynchronous online courses were assessed
using a nonexperimental quantitative method with
a survey research design.” A simple random sample
permitted results to be generalized across the entire
population. The quantitative survey included ques-
tions with Likert scales to measure radiography
faculty perceptions of the effectiveness of asynchro-
nous online courses.” The East Tennessee State
University Institutional Review Board determined
that this study involved minimal risk to the partici-
pants and granted exempt approval.

Research Questions

The questions that guided the study were:

1. Is there a significant difference in radiography
faculty perceptions of the effectiveness of online
courses as compared by faculty position (A) and
type of institution (B)?

2. Is there a significant difference between radiog-
raphy faculty perceptions of the effectiveness
of online courses and age (A), years of teaching
experience (B), years teaching online courses
(C), number of online courses taught in the past
years (D), and perceived competence with use of
technology (E)?

3. Is there a significant relationship between the
number of years of teaching online courses and
faculty satisfaction with teaching online courses
(A), faculty satisfaction with interaction (B), and
faculty satisfaction with institutional support
©)

4. Is there a significant relationship between per-
ceived ease of use of technology and online
technology acceptance?

S. Is there a significant relationship between per-
ceived usefulness of technology and online
technology acceptance?
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6. Isthere a relationship between technological
self-efficacy and use of technology-enhanced
learning methods?

7. Are radiography faculty satisfied to a significant
degree with teaching online courses?

8. Are radiography faculty satisfied to a significant
degree with interaction in online courses?

9. Are radiography faculty satisfied to a significant
degree with institutional support while teaching
online courses?

10. Do radiology faculty perceive to a significant
degree that online courses are effective?

Instrument

An original survey, Radiography Faculty Perceptions
of Online Education Survey, was created using
survey elements from 3 established surveys: the
Online Faculty Satisfaction Survey,’ the Technology
Acceptance Survey," and the Factors Affecting Faculty
Use of Technology Survey.*

The electronic survey was made available through
SurveyMonkey and included questions on demographic
characteristics, technical competence, perceptions of
the effectiveness of online courses, selected aspects
of faculty satisfaction with online courses, perceived
ease of use and usefulness of technology, technological
self-efficacy, and use of technology-enhanced learning
methods.

Demographic questions were designed to categorize
faculty by position (program director, clinical coordi-
nator, or other), type of institution at which they were
employed (4-year college/university, community col-
lege, technical college/institute, hospital, proprietary
institution, or other), age, years of teaching experience,
years of teaching online courses, and the number of
online courses each faculty member taught in the past
S years. A S-point Likert scale (excellent, above average,
average, poor, and none) was used to assess participants’
level of competency with technology.

Additional questions assessed radiography faculty
perceptions of online courses, selected aspects of fac-
ulty satisfaction with teaching online courses, perceived
ease of use, perceived usefulness associated with online
technology, technological self-efficacy of faculty, and
use or potential use of technology-enhanced learning
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methodologies. These questions used a 5-point Likert
scale ranging from 1 (strongly disagree) to S (strongly
agree) for positively keyed items and from 1 (strongly
agree) to S (strongly disagree) for reverse-keyed items.

A small number of participants who were similar to
those in the sample completed a pilot study. The pilot
test determined the directions for the Radiography
Faculty Perceptions of Online Education Survey were
clear and the length of the instrument was appropriate;
it also provided feedback about the clarity and appropri-
ateness of questions.”

Sample

The study population included educators who taught
radiography courses in programs accredited by the
Joint Review Committee on Education in Radiologic
Technology (JRCERT). The JRCERT accredits 616
radiography programs throughout the United States,
and the programs are sponsored by hospitals, com-
munity colleges, private colleges, and universities."

The researchers contacted the JRCERT staff to request
email addresses for all radiography faculty included in
its database. The staff authorized that the names and
email addresses of radiography program directors and
clinical coordinators be emailed to the researcher.

The inclusion criteria were radiography faculty who
were teaching or had taught at least 1 asynchronous
online course. A total of 1202 radiography faculty were
invited to participate in the survey. SurveyMonkey
reported that S individuals chose not to complete the
survey. An additional 59 individuals explained by email
that they did not meet the inclusion criteria. A total of
355 responses were collected; however, only 216 were
used in the data analysis because 55 were ineligible and
84 were incomplete. Of the 84 incomplete responses, 20
contacted the researchers by email to explain that they
were ineligible. Because 1202 radiography faculty mem-
bers were in the population and 216 responses were
used, the response rate was 18%.

Results
Demographic Characteristics

Among the 216 participants, 44.9% were program
directors, 50.0% were clinical coordinators, and 5.1%
were other. Written responses for the “other” category
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encompassed education coordinator—assistant profes-
sor, clinical coordinator—assistant professor, clinical
coordinator-didactic faculty, education coordinator,
and didactic faculty. Respondents were employed at
various types of institutions: 4-year college/university
(32.4%), community college (47.7%), technical college/
institute (10.6%), hospital (7.9%), proprietary institu-
tion (0.9%), and other (0.5%). The written response for
the “other” category was a state college (see Table 1).
The age of the participants ranged from 26 to 69

(mean = 48.25) years. The number of years of teaching
experience ranged from 1 to 42 (mean = 15.36). The
number of years of teaching online courses ranged from
0.5 to 17 (mean = 5.12). The mean number of online
courses taught in the past § years ranged from 0 to 120
(mean = 9.55; see Table 2).

Faculty Perceptions of Online Courses

A one-way analysis of variance (ANOVA) was
conducted to evaluate the relationship between radiog-
raphy faculty perceptions of the effectiveness of online
courses and faculty position for research question 1A.
The factor variable, faculty position, had 3 options:
program director, clinical coordinator, and other. The
dependent variable was radiography faculty perceptions

of the effectiveness of online courses. The ANOVA was
not significant, F(2,213) = .56, P = .574. Therefore,
the null hypothesis was retained. The strength of this
relationship, assessed by n*, was small (.005). Results
showed that perceptions of effectiveness were not sig-
nificantly different when analyzed by faculty position.

A second one-way ANOVA was conducted to
evaluate the relationship between perceptions of the
effectiveness of online courses and type of institution
for research question 1B. The factor variable, type of
institution, had 6 options: 4-year college/university,
community college, technical college/institute, hospi-
tal, proprietary institution, and other. The dependent
variable was radiography faculty perceptions of the
effectiveness of online courses. The ANOVA was not
significant, F(S, 210) = 1.273, P = .277. Therefore,
the null hypothesis was retained. The strength of this
relationship, assessed by n*, was small (.029). Results
revealed that perceptions of the effectiveness of online
courses were not significantly different when analyzed
by type of institution.

A Pearson correlation was conducted to evaluate the
relationship between perceptions of the effectiveness
of online courses and age for research question 2A.
Results revealed a weak negative relationship between

Table 1
Respondent Demographic Information by Faculty Position and Type of Institution

4-Year College/  Community Technical College/ Proprietary
Faculty Position University College Institute Hospital Institution Other
Program director 26 43 16 9 2 1
Clinical coordinator 40 54 8 0
Other 4 6 0 0
Total (%) 70 (324) 103 (47.7) 23 (10.6) 17 (79) 2(09) 1(0.5)
Table 2

Respondent Demographic Information by Faculty Position and Other Variables

Mean Age Mean Teaching Mean Teaching Online Mean No. Online Courses Taught
Faculty Position (years) Experience (years) Courses (years) in the Past 5 Years
Program director 51 18.1 59 10
Clinical coordinator 46 13.0 45 8
Other 45 13.8 45 26
All positions 49 16.0 42 44
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radiography faculty perceptions of the effectiveness

of online courses (mean = 24.03, SD = 5.02) and age
(mean = 48.25, SD = 9.88). The Pearson correla-

tion was not significant, r(213) = —.013,P = .854.
Therefore, the null hypothesis was retained. In general,
the results revealed that radiography faculty perceptions
of the effectiveness of online courses were not signifi-
cantly related to age.

A second Pearson correlation was conducted to
evaluate the relationship between perceptions of the
effectiveness of online courses and years of teaching
experience for research question 2B. Results revealed
a weak negative relationship between radiography fac-
ulty perceptions of the effectiveness of online courses
(mean = 24.03, SD = 5.02) and years of teaching
experience (mean = 15.36, SD = 9.54). The Pearson
correlation was not significant, 7(213) = —.069, P =
.317. Therefore, the null hypothesis was retained. In
general, the results revealed that faculty perceptions of
the effectiveness of online courses were not significant-
ly related to years of teaching experience.

A third Pearson correlation was conducted to
evaluate the relationship between perceptions of the
effectiveness of online courses and years of teach-
ing online courses for research question 2C. Results
showed a significant positive relationship between
radiography faculty perceptions of the effectiveness of
online courses (mean = 24.03, SD = 5.02) and years
of teaching online courses (mean = 5.12, SD = 3.55),
which was statistically significant, 7(214) = .209, P =
.002. Therefore, the null hypothesis was rejected. The
results suggested that radiography faculty perceptions
of the effectiveness of online courses increased as the
years of teaching online courses increased.

A fourth Pearson correlation was conducted to
evaluate the relationship between perceptions of the
effectiveness of online courses and the number of online
courses taught in the past S years for research question
2D. Results showed a positive relationship between
perceptions of the effectiveness of online courses (mean
= 24.03, SD = 5.02) and the number of online courses
taught in the past S years (mean = 9.55, SD = 12.45),
which was statistically significant, r(213) = .282, P <
.001. Therefore, the null hypothesis was rejected. The
results suggested that radiography faculty perceptions of
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the effectiveness of online courses increased as the num-
ber of online courses taught in the past 5 years increased.
A fifth Pearson correlation was conducted to evaluate
the relationship between perceptions of the effective-
ness of online courses and perceived competence with
use of technology for research question 2E. Results
showed a positive relationship between perceptions of
the effectiveness of online courses (mean = 24.03, SD
= 5.02) and perceived competence with use of technol-
ogy (mean = 3.97, SD = 0.657), which was statistically
significant, r(214) = .169, P = .013. As a result, the
null hypothesis was rejected. The results suggested that
radiography faculty perceptions of the effectiveness of
online courses increased as perceived competence with
use of technology increased.

Faculty Satisfaction and Years of Teaching Online

A Pearson correlation was used to examine the
relationship between faculty satisfaction with teaching
online courses and the number of years of teach-
ing online courses for research question 3A. Results
showed a weak positive relationship between satisfac-
tion with teaching online courses (mean = 39.01,
SD = 6.67) and the number of years of teaching online
courses (mean = 5.12, SD = 3.55). The Pearson cor-
relation was not significant, r(214) = .025, P = .714.
Therefore, the null hypothesis was retained. In general,
the results indicated that faculty satisfaction with teach-
ing online courses was not significantly related to the
number of years of teaching online courses.

A second Pearson correlation was used to exam-
ine the relationship between faculty satisfaction with
interaction and the number of years of teaching online
courses for research question 3B. Results showed a
positive relationship between faculty satisfaction with
interaction (mean= 24.15, SD = 4.73) and the num-
ber of years of teaching online courses (mean= 5.12,
SD = 3.55), which was statistically significant,
r(214) = .178, P = .009. Therefore, the null hypothesis
was rejected. The results suggested that faculty satisfac-
tion with interaction increased as the years of teaching
online courses increased.

A third Pearson correlation was used to examine
the relationship between faculty satisfaction with insti-
tutional support and the number of years of teaching
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online courses for research question 3C. Results
showed a weak negative relationship between faculty
satisfaction with institutional support (mean = 19.41,
SD = 4.07) and the number of years of teaching online
courses (mean = 5.12, SD = 3.55), which was not sig-
nificant, r(214) = —.098, P = .151. Therefore, the null
hypothesis was retained. In general, the results indi-
cated that faculty satisfaction with institutional support
was not significantly related to the number of years of
teaching online courses.

Online Technology Acceptance

A Pearson correlation was used to examine the rela-
tionship between perceived ease of use of technology
and online technology acceptance for research ques-
tion 4. Results showed a positive relationship between
perceived ease of use of technology (mean = 18.73,

SD = 2.98) and online technology acceptance

(mean = 7.16, SD = 1.56), which was statistically sig-
nificant, r(214) = .382, P < .001. Therefore, the null
hypothesis was rejected. The results suggested that
online technology acceptance increased as perceived
ease of use of technology increased.

A Pearson correlation was conducted to evaluate the
relationship between perceived usefulness of technology
and online technology acceptance for research question
5. Results showed a strong positive relationship between
perceived usefulness of technology (mean = 19.48, SD
= 3.36) and online technology acceptance (mean =
7.16, SD = 1.56), which was statistically significant,
r(214) = .64S, P < .001. Therefore, the null hypothesis
was rejected. The results suggested that online tech-
nology acceptance significantly increased as perceived
usefulness of technology increased.

Technological Self-efficacy

A Pearson correlation was conducted to evaluate the
relationship between technological self-efficacy and use
of technology-enhanced learning methods for research
question 6. Results showed a strong positive relationship
between technological self-efficacy (mean = 44.37, SD
= 7.92) and use of technology-enhanced learning meth-
ods (mean = 46.88, SD = 6.86), which was statistically
significant, r(214) = .440, P <.001. Therefore, the null
hypothesis was rejected. The results suggested that use
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of technology-enhanced learning methods significantly
increased as technological self-efficacy increased.

Faculty Satisfaction With Teaching Online Courses

A single-sample ¢ test was conducted to evaluate
the degree to which faculty were satisfied with teach-
ing online courses for research question 7. The sample
mean of 39.01 (SD = 6.67) was significantly different
from 36.0, t(215) = 6.65, P < .001. The 95% confi-
dence interval (CI) for faculty satisfaction with teaching
online courses mean ranged from 2.12 to 3.91. The
effect size d, also known as Cohen d, of 0.45 indicated
a medium effect. Therefore, the null hypothesis was
rejected. The results indicated that faculty were satis-
fied with teaching online courses (see Table 3).

Descriptive statistics were used to report the data
for research question 7, including means and standard
deviations for survey items related to faculty satisfac-
tion with teaching online courses. Items 15 through 26
used a S-point Likert scale, ranging from 1 (strongly
disagree) to S (strongly agree) for positively keyed items
and from 1 (strongly agree) to S (strongly disagree) for
reverse-keyed items.

Table 4 provides participant responses regarding
the level of faculty satisfaction with elements of the
online teaching environment and workload. Faculty
were most satisfied with the convenience of accessing
a course at any time (mean = 4.29), the flexibil-
ity provided by teaching in the online environment
(mean = 3.87), the opportunity to try innovative
teaching techniques (mean = 3.77), and the increased
autonomy offered by participating in online education

Table 3

Descriptive Statistics for Faculty Satisfaction With
and Perceptions of Online Courses (N = 216)

Item Mean = SD
Faculty satisfaction with teaching online 3901 * 6.67
courses

Faculty satisfaction with interaction 2415 + 473

Faculty satisfaction with institutional support 1941 =+ 4.07

Faculty perceptions of the effectiveness of 2403 =502

online courses

Abbreviation: SD, standard deviation.
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Table 4

Descriptive Statistics for Faculty Satisfaction With
Teaching Online Courses (N = 216)

ltem Mean * SD

15. The flexibility provided by teaching in the ~ 3.87 * .867
online environment is important to me.

16. | appreciate that | can access my online 429 = 716
course any time it is convenient for me.

17. | believe teaching online negatively 345 £ 949
impacts student evaluations of my
instruction.

18. Online education does not enhance my 334 +1.088

teaching effectiveness.

19. Participating in online education will 342 = 870
increase or has already increased my
autonomy.

20. Participating in online education enables 331 = 965
greater achievement or success in my
career.

21. Teaching online courses provides me with ~ 3.77 = 831
opportunities to try innovative teaching
techniques.

22. It takes me longer to develop an online 2.19 = 1.068
course than a traditional course.

23. I need more time to administer an online 261 + 1.098
course than a traditional course.

24. I need more time to grade student assign- 299 * 1199
ments when teaching an online course.

25. I need more time to prepare for an online 293 + 1.041
course on a weekly basis than for a tradi-
tional course.

26. I have a higher workload when teaching 285+ 1.01
an online course than a traditional course.

(mean = 3.42). However, they were most dissatisfied
with the negative affect of online teaching on student
evaluation of instruction (mean = 3.45), the percep-
tion that online education did not enhance teaching
effectiveness (mean = 3.34), the increased time it took
to grade student assignments (mean = 2.99), and the
additional time it took to prepare for an online course
(mean = 2.93).
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A single-sample £ test was conducted to evaluate the
degree to which faculty were satisfied with interactions in
online courses for research question 8. The sample mean
of 24.15 (SD = 4.73) was significantly different from 24,
t(215) = .48, P = .635. The 95% ClI for faculty satisfac-
tion with interactions in online courses mean ranged from
—0.48 t0 0.79. The effect size d of 0.032 indicated a very
small effect. Therefore, the null hypothesis was retained.
The results indicated that faculty had nearly neutral
responses regarding interactions in online courses.

Descriptive statistics were used to report data for
research question 8, including calculation of means and
standard deviations for items in the instrument related
to faculty satisfaction with interactions in online cours-
es. Statements 27 through 34 were scaled items that
used a S-point Likert scale, ranging from 1 (strongly
disagree) to S (strongly agree) for positively keyed items
and from 1 (strongly agree) to S (strongly disagree) for
reverse-keyed items.

Table $ provides participant responses regarding lev-
els of faculty satisfaction with interaction in the online
teaching environment. Faculty were most satisfied that
online students were active in communicating course-
related matters (mean = 3.73), that student—student
interactions were meaningful (mean = 3.66), and that
online courses were more accessible to students who
would not be able to enroll in traditional courses (mean
= 3.56). However, faculty were most dissatisfied that
online students were somewhat passive when they con-
tacted their professor about course-related items (mean
= 3.05) and with the lack of face-to-face contact with
students when teaching online courses (mean = 2.24).

A single-sample f test was conducted to evaluate the
degree to which faculty were satisfied with institutional
support in online courses for research question 9. The
sample mean of 19.41 (SD = 4.07) was significantly
different from 18, £(215) = 5.09, P < .001. The 95%

CI for faculty satisfaction with institutional support

in online courses mean ranged from 0.86 to 1.95. The
effect size d of 0.35 indicated a small to medium effect.
Therefore, the null hypothesis was rejected. The results
indicated that faculty were satisfied with institutional
support in online courses.

Descriptive statistics were used to report data for
research question 9, including calculation of means and
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Table 5

Descriptive Statistics for Faculty Satisfaction With
Interaction in Online Courses (N = 216)

Table 6

Descriptive Statistics for Faculty Satisfaction With
Institutional Support (N = 216)

Item Mean % SD Item Mean * SD
27. Online teaching is gratifying because 3.56 * 953 35. | receive support to teach online courses 210 £ 1.097
it provides me with the opportunity to (such as clerical support or graduate assis-
reach students who otherwise would not tants).
be able to enroll in traditional courses. 36. | have access to training resources from 392 +1.003
28. The level of my interactions with students ~ 2.39 & 928 my college/university to teach online
in an online course is higher than in a tra- courses.
ditional face-to-face course. 37. I have access to technology resources 404 =+ 859
29. | miss face-to-face contact with students 2.24 = 929 from my college/university to teach online
when teaching online courses. courses.
30. My online students are active in commu- 373 + 881 38. | receive adequate financial resources 328 £ 1112
nicating with me when they have ques- from my college/university to teach online
tions about course-related matters. courses.
31. I can provide better feedback to my online 294 = 877 39. I receive fair financial compensation for 312 = 1.076
students on their performance. teaching online courses.
32. My online students are somewhat passive ~ 3.05 = 1.022 40. Teaching online courses will lead (or has 295 * 1008
when they contact me about course- already led) to greater recognition for me
related matters. at work.

33. Teaching online courses improves my abil-  2.58 = .880
ity to build relationships with my students.

34. Student-to-instructor interactions are 3.66 = .859

meaningful in my online course.

standard deviations for items in the instrument related
to faculty satisfaction with institutional support in
online courses. Questions 35 through 40 were scaled
items that used a 5-point Likert scale, ranging from 1
(strongly disagree) to S (strongly agree) for positively
keyed items and from 1 (strongly agree) to S (strongly
disagree) for reverse-keyed items.

Table 6 provides participant responses regarding the
level of satisfaction with various aspects of institutional
support. Faculty were most satisfied with institutional
access to technology resources to teach online courses
(mean = 4.04) and institutional access to training
resources to teach online courses (mean = 3.92).

Overall Perceptions of Online Courses

A single-sample t test was conducted to evaluate
the degree to which radiography faculty perceived
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that online courses were effective for research ques-
tion 10. The sample mean of 24.03 (SD = 5.02) was
significantly different from 21, t(215) = 8.87,P < .00l.
The 95% CI for faculty satisfaction with interactions
in online courses mean ranged from 2.36 to 3.71. The
effect size d of 0.66 indicated a medium to large effect.
Therefore, the null hypothesis was rejected. The results
indicated that radiography faculty perceived online
courses to be effective to a significant extent.
Descriptive statistics were calculated for research
question 10, including calculation of means and standard
deviations for items in the instrument related to percep-
tions of the effectiveness of online courses. Statements 8
through 15 were scaled items that used a 5-point Likert
scale, ranging from 1 (strongly disagree) to S (strongly
agree) for positively keyed items and from 1 (strongly
agree) to S (strongly disagree) for reverse-keyed items.
Table 7 provides an overview of participant respons-
es to survey items related to overall perceptions of the
effectiveness of online courses. Some faculty reported
that they embraced online learning (mean = 4.12) and
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looked forward to teaching the next online course
(mean = 3.94). Other faculty, however, reported that
when given a choice, they avoid teaching online courses
(mean = 3.83).

Summary

Findings indicated that radiography faculty percep-
tions of the effectiveness of online courses were not
significantly affected by faculty position, type of institu-
tion, age, or years of teaching experience. Results also
suggested that faculty perceptions of the effectiveness
of online courses increased as their years of teaching
online courses, the number of online courses taught in
the past S years, and their perceived competence with
the use of technology increased.

Participant responses suggested that faculty satisfac-
tion with interaction in online courses increased as the
years of teaching online courses increased. However,
the number of years of teaching online courses was
not related to faculty satisfaction with teaching online
courses or their satisfaction with institutional sup-
port. Online technology acceptance had a positive
relationship with perceived ease of use and a strong
positive relationship with perceived usefulness of online
technology. In addition, use of technology-enhanced

Table 7

Descriptive Statistics for Overall Perceptions of
the Effectiveness of Online Courses (N = 216)

Item Mean £ SD

8. llook forward to teaching my nextonline 394 + 844
course.

9. lam more satisfied teaching online com- 2.85 + 928
pared with other delivery methods.

10. Assuming | have the opportunity, | teach 3.05 = 1.077
online courses as much as possible.

11. I embrace online learning technology in 412 = 709
my workplace.

12. Given the choice, | avoid teaching online 383 +1.013
courses.

13. Teaching online courses is rewarding. 356 + 833

14. Teaching online courses is less rewarding 270+ 1.073

than teaching face to face.
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learning methods had a strong positive relationship
with technological self-efficacy.

The participants were satisfied with teaching online
courses and institutional support but had nearly neu-
tral responses regarding interactions in online courses.
Opverall, radiography faculty members perceived that
online courses were effective.

Discussion

The population for this study included 1202
radiography faculty members employed at JRCERT-
accredited radiography programs. The majority of the
216 participants in the sample were program direc-
tors (44.9%) and clinical coordinators (50.0%) from
radiography programs sponsored by 4-year colleges/
universities (32.4%) and community colleges (47.8%).
Participants, on average, were 48 years old, had 15.4
years of teaching experience, had S years of experience
teaching online courses, and taught an average of 9.6
online courses.

Radiography faculty perceptions of the effectiveness
of online courses moderately increased as perceived
competence with the use of technology increased. The
self-reported mean score for perceived competence
with technology was 3.97; however, the mean scaled
score for survey items related to faculty perceptions of
the effectiveness of online courses was 3.43. Therefore,
the participants reported a higher technical compe-
tence score than for effectiveness of online courses.
These findings were congruent with the literature.
Technologies and media supported and enhanced learn-
ing, increased student satisfaction, decreased attrition,
and led to a student-centered learning environment.”
Technology increased student engagement,** improved
interaction among students and faculty,” and enhanced
experiences and collaboration among students.”
Accordingly, faculty perceptions of the effectiveness of
online education increased when faculty perceived that
they had greater competence with technology.

Moreover, online technology acceptance increased
as perceived usefulness of technology increased.
Gibson et al conducted a similar study that showed that
perceived usefulness predicted use of technology in
online courses*’; however, ease of use was not a concern
among the participants.
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The current study revealed that use of technology-
enhanced learning methods increased as technological
self-efficacy improved. This is consistent with the litera-
ture. A similar study showed that Internet self-efficacy
was positively related to faculty use of technology.”
Therefore, use of technology in online courses
increased as a result of faculty having more confidence
in using tools. Buchanan et al concluded that greater
self-efficacy could be a direct result of greater use of
technological tools and greater institutional support in
the form of training.™

Faculty were most satisfied with the convenience of
accessing a course at any time, the flexibility provided
by teaching in the online environment, the opportunity
to try innovative teaching techniques, and the increased
autonomy offered by participating in online education.
Faculty were most dissatisfied with the negative affect
of online teaching on student evaluations of instruction,
the perception that online education did not enhance
teaching effectiveness, and the increased workload asso-
ciated with grading assignments and preparing for an
online course.

The satisfaction results were congruent with previ-
ous findings that faculty members were most satisfied
with flexibility and accessibility in teaching online
courses and least satisfied with the increased work-
load.’ In other studies, faculty expressed satisfaction
with flexible schedules*® and learning new technology.
Nevertheless, they expressed dissatisfaction with the
decreased interaction with students enrolled in their
online courses.’ Increased workload in teaching online
courses was generally the greatest area of concern for
faculty.>*"

Faculty were most satisfied that online students were
active in communicating course-related matters, that
student—student interactions were meaningful, and
that online courses were more accessible to students
who would not be able to enroll in traditional courses.
Faculty were most dissatisfied that online students
were somewhat passive when contacting them about
course-related issues and with the lack of face-to-face
contact with students when teaching online courses.
Furthermore, faculty were most satisfied that they had
access to technology resources from their college/uni-
versity to teach online courses (mean = 4.04) and that
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they had access to training resources to teach online
courses (mean = 3.92).

Limitations and Delimitations

One limitation of the study is the use of self-reported
data to capture the perceptions of radiography faculty.
Despite this limitation, self-reported data frequently are
used in social science research, particularly in the field
of educational evaluation and effectiveness.” Another
limitation is that the method of data collection limited the
sample size.” Therefore, the results might not be general-
izable to the population of online radiography educators.*

The purpose of the study and the research questions
delimited the study to online radiography educators."”
The inclusion criteria limited the sample size by exclud-
ing a large number of radiography educators because
the list from the JRCERT included only contact infor-
mation for program directors and clinical coordinators;
although didactic instructors were not included, some
program directors forwarded the survey to them. Thus,
caution should be used when generalizing the findings
of this research to radiography programs that include
online components taught by didactic faculty.

Recommendations and Conclusion

The purpose of this study was to assess radiography
faculty perceptions of the effectiveness of asynchro-
nous online courses. Because faculty benefit from the
convenience and flexibility of teaching online courses,
institutions should provide professional development
training and workshops to introduce the concept of
teaching in an online environment. Furthermore, the
results from this study should encourage institutional
administrators to support faculty with educational
resources to interact and connect with students in
online courses. These strategies should improve fac-
ulty and student satisfaction with online courses and
improve online learning effectiveness. In addition,
because many online educators miss face-to-face con-
tact with students, institutional administrators should
provide professional development training, workshops,
and orientations, including the use of synchronous
online tools, to enhance faculty—student and student-
student interactions in online courses. Institutions
need to improve technological infrastructure to

RADIOLOGIC TECHNOLOGY, January/February 2017, Volume 88, Number 3



support online technology and acquire the technol-
ogy and media needed to support faculty and students
in the VLE. The technology and tools might improve
faculty—student and student—student interactions.
Administrators, staff, and faculty should collaborate to
enhance technical and library support for the online
course environment within the institution.

Future research on this topic should address a larger
sample size to better represent the views of online radi-
ography educators and to increase the statistical power
of the study. A qualitative study could be conducted to
acquire additional information from participants with
the use of focus groups or interviews. The qualitative
study could permit further investigation into variables
that serve to improve online course effectiveness. A
similar study should be completed to evaluate online
course effectiveness from the students’ perspectives.
Because the population included radiography educators,
the results might not be able to be generalized to other
disciplinary areas within higher education. Therefore,
the study should be repeated to capture responses of
online faculty from other disciplines.

Shirley J Cherry, EAD, R.T.(R), is director of the bachelor
of science in radiologic science program in the Department
of Allied Health Sciences for East Tennessee State University
in Elizabethton, Tennessee. She can be reached at cherrys@
etsu.edu.

Bethany H Flora, EAD, is online program coordinator
in the Department of Educational Leadership and Policy
Analysis for East Tennessee State University in Johnson
City, Tennessee. She can be reached at florab@etsu.edu.

Received October 6, 2015; accepted after revision
March 16, 2016.

Reprint requests may be mailed to the American Society
of Radiologic Technologists, Publications Department, at
15000 Central Ave SE, Albuquerque, NM 87123-3909, or
emailed to publications@asrt.org.

© 2017 American Society of Radiologic Technologists

References

1.  AllenIE, Seaman J. Grade change: tracking online educa-
tion in the United States. Needham, MA: Babson Survey
Research Group and Quahog Research Group LLC. http://

RADIOLOGIC TECHNOLOGY, January/February 2017, Volume 88, Number 3

10.

11.

12.

13.

14.

1S.

www.onlinelearningsurvey.com/reports/gradechange.pdf.
Published January 2014. Accessed November 30, 2014.

Bejerano AR. The genesis and evolution of online

degree programs: who are they for and what have we

lost along the way? Commun Educ. 2008;57(3):408-414.
doi:10.1080/03634520801993697.

Wasilik O, Bolliger DU. Faculty satisfaction in the online
environment: an institutional study. Internet High Educ.
2009;12(3-4):173-178. doi:10.1016/j.iheduc.2009.05.001.

Martino S, Odle TG. New instructional technology. Radiol
Technol. 2008;80(1):67-74.

Hodges CB, Way R, Shepherd SS. Online teaching: per-
ceptions of faculty at a research university. In: Sigal A, ed.
Advancing Library Education: Technological Innovation and
Instructional Design. Hershey, PA: Information Science
Reference; 2013:16-26. doi:10.4018/978-1-4666-3688-0
.ch002.

Shea P. Bridges and barriers to teaching online college
courses: a study of experienced online faculty in thirty-six
colleges. ] Asynchronous Learn Network. 2007;11(2):73-128.

Bender DM, Wood B]J, Vredevoogd JD. Teaching time:
distance education versus classroom instruction. Am |
Distance Educ. 2004;18(2):103-114.

Taft SH, Perkowski T, Martin LS. A framework for evalu-
ating class size in online education. Q Rev Distance Educ.
2011;12(3):181-197.

Barbera E, Linder-VanBerschot JA. Systemic multicultural
model for online education: tracing connections among
learner inputs, instructional processes, and outcomes.

Q Rev Distance Educ. 2011;12(3):167-180.

Britt R. Online education: a survey of faculty and students.
Radiol Technol. 2006;77(3):183-190.

McLawhon R, Cutright M. Instructor learning styles as
indicators of online faculty satisfaction. Educ Technol Soc.
2011;15(2):341-353.

Artino AR. Motivational beliefs and perceptions of instruc-
tional quality: predicting satisfaction with online training.
J Comput Assist Learn. 2008;24(3):260-270. doi:10.1111
/j.1365-2729.2007.00258.

Altmyer D, Yang S. The comparative effectiveness of Web-
based and classroom instruction vs. learning outcomes.
Stud Learn, Evaluation, Innovation Dev. 2010;7(3):109-119.
https://my.cqu.edu.au/documents/103286559/103287445
/SLEID-2010-328.pdf/c424¢c3a6-5703-41fb-9d4{-
b6b0c6ebeccS. Accessed November 1, 2016.

Willging PA, Johnson SD. Factors that influence students’
decision to dropout of online courses. | Asynchronous Learn
Networks. 2009;13(3):115-127.

Chao CY, Hwu SL, Chang CC. Supporting interaction
among participants of online learning using the knowl-

261


mailto:cherrys%40etsu.edu?subject=
mailto:cherrys%40etsu.edu?subject=
mailto:florab%40etsu.edu?subject=
mailto:publications%40asrt.org?subject=

16.

17.

18.

19.

20.

21.

22.

23.

24.

2S.

26.

27.

28.

262

edge sharing concept. TOJET: Turk Online ] Educ Technol.
2011;10(4):311-319.
Dixson MD. Creating effective student engagement in

online courses: what do students find engaging? J Scholarsh
Teach Learn. 2010;10(2):1-13.

Changchit C, Klaus T. Classroom preferences: what factors
can affect students’ attitudes on different classroom settings?
Int ] Information Commun Technol Educ. 2008;4(1):33-43.

Mayes R, Ku H, Akarasriworn C, Luebeck J, Korkmaz O.
Themes and strategies for transformative online instruc-
tion: a review of literature and practice. Q Rev Distance Educ.
2011;12(3):151-166.

Piccoli G, Ahmad R, Ives B. Web-based learning environ-
ments: a research framework and a preliminary assess-
ment of effectiveness in basic IT skills training. MIS Q.
2001;25(4):401-426.

Revere L, Kovach JV. Online technologies for engaged
learning: a meaningful synthesis for educators. Q Rev
Distance Educ. 2011;12(2):113-124.

Donathan LN, Hanks M. Group project: a new online tool.
Radiol Technol. 2010;82(2):183-184.

Khan MB. Effects of information technology usage on stu-
dent learning: an empirical study in the United States. Int |
Manage. 2009;26(3):354-364.

Boulos MNK, Maramba I, Wheeler S. Wikis, blogs and pod-
casts: a new generation of Web-based tools for virtual col-
laborative clinical practice and education. BMC Med Educ.
2006;6(41):1-8. doi:10:1186/1472-6920-6-41.

Buchanan T, Sainter P, Saunders G. Factors affecting faculty
use of learning technologies: implications for models of
technology adoption. ] Comput High Educ. 2013;25:1-11.
doi:10.1007/s12528-013-9066-6.

Lockee B, Burton J, Potter K. Organizational perspectives
on quality in distance learning. In: Gibson D, Dodge B,

eds. Proceedings of Society for Information Technology

& Teacher Education International Conference 2010.
Chesapeake, VA: Association for the Advancement of
Computing in Education (AACE); 2010:659-664. http://
www.editlib.org/p/33419/. Accessed September 10, 2013.
Sheridan K, Kelly MA. The indicators of instructor presence
that are important to students in online courses. MERLOT |
Online Learn Teach. 2010;6(4):767-779.

Parietti ISC, Turi DM. Assessment of the online instructor.
Acad Educ Leadership J. 2011;15(S1):63-78.

Lockee B, Moore M, Burton J. Measuring success: evaluation
strategies for distance education. Educause Q. 2002;1:20-26.
https://net.educause.edu/ir/library/pdf/eqm0213.pdf.
Accessed September 10, 2013.

29.

30.

31.

32.

33.

34.

3S.

36.

37.

38.

39.

40.

41.

42.

Ferguson JM, DeFelice AE. Length of online course and
student satisfaction, perceived learning, and academic
performance. Int Rev Research Open Distance Learn.
2010;11(2):73-84.

Hu H, Gramling J. Learning strategies for success in a Web-
based course: a descriptive exploration. Q Rev Distance Educ.
2009;10(2):123-134.

Kirtman L. Online versus in-class courses: an examination
of differences in learning outcomes. Issues Teacher Educ.
2009;18(2):103-116.

Pate A, Smaldino S, Mayall HJ, Leutkehans L. Question-
ing the necessity of nonacademic social discussion forums
within online courses. Q Rev Distance Educ. 2009;10(1):1-8.

Mandernach BJ. Effect of instructor-personalized multime-
dia in the online classroom. Int Rev Research Open Distance
Learn.2009;10(3):1-19.

Means B, Toyama Y, Murphy R, Bakia M, Jones K.
Evaluation of evidence-based practices in online learning:
a meta-analysis and review of online learning studies. U.S.
Department of Education, Office of Planning, Evaluation, and
Policy Development. Washington, DC: U.S. Government
Printing Office; 2010.

Cauble KC, Chernow H. A distance learning project in the
radiologic sciences. Radiol Technol. 1996;67(4):307-310.
Johnston J. Effectiveness of online instruction in the radio-
logic sciences. Radiol Technol. 2008;79(6):497-506.

Evans KD, Gallatin A, Taylor CA, Brodnik MS. Self-
directed characteristics of participants in online CE pro-
grams. Radiol Technol. 2008;80(1):11-19.

Kowalczyk N, Copley S. Online course delivery modes and
design methods in the radiologic sciences. Radiol Technol.
2013;85(1):27-36.

McMillan JH, Schumacher S. Research in Education:
Evidence-Based Inquiry. 7th ed. Boston, MA: Pearson
Education; 2010:22, 60, 132-133, 198-199.

Gibson SG, Harris ML, Colaric SM. Technology acceptance
in an academic context: faculty acceptance of online educa-
tion. ] Educ Business. 2008;83(6):355-359. doi:10.3200
/JOEB.83.6.355-359.

Joint Review Committee on Education in Radiologic
Technology. Monthly statistics: January 2015. http://www
jrcert.org/sites/jrcert/uploads/documents/Monthly

_ Statistics/January 2015.pdf. Published January 2015.
Accessed January 10, 2015.

Simon MK, Goes J. Dissertation & Scholarly Research:

A Practical Guide to Start & Complete your Dissertation,
Thesis, or Formal Research Project. North Charleston, SC:
CreateSpace Publishing; 2013.

RADIOLOGIC TECHNOLOGY, January/February 2017, Volume 88, Number 3



	Radiography Faculty Engaged in Online Education: Perceptions of Effectiveness, Satisfaction, and Technological Self-Efficacy
	Citation Information

	Radiography Faculty Engaged in Online Education: Perceptions of Effectiveness, Satisfaction, and Technological Self-Efficacy
	Copyright Statement

	tmp.1537308431.pdf.tJNNR

