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Program Descriptions

According to the National Assessment of Educational 
Progress (NAEP), many students in the United States are 
not meeting grade-level expectations, causing a delay in 
educational goal attainment and reductions in student suc-
cess. In fact, recent data suggest less than 40% of graduat-
ing high school students are prepared to meet collegiate-level 
requirements (National Center for Education Statistics, 
2018). Moreover, these negative outcomes are further 
amplified among students with disabilities and require 
additional consideration (National Center for Education 
Statistics, 2018). Collectively, individuals with disabilities 
make up more than 13% of all public school students, or 
approximately 6.7 million students (Kraus, 2017). These 
students include a range of identifications including autism, 
deaf–blindness, deafness, emotional disturbance, hearing 
impairment, intellectual disability, multiple disabilities, 
orthopedic impairment, other health impairments, specific 
learning disability, speech or language impairment, trau-
matic brain injury, and visual impairment including blind-
ness (U.S. Department of Education, 2018). Despite 
engagement in special educational services and targeted 
interventions, students with disabilities exhibit substan-
tially worse educational outcomes as compared to their 
peers without disabilities and as a result, may be falling 

further behind in their educational goal attainment and suc-
cess (McFarland et al., 2017).

While most educators receive thorough initial training 
and state-specific licensing, this may not prepare them ade-
quately for educating children with disabilities (Yarbro 
et al., 2007). Indeed, there is no set of official or national 
standards for competencies for educating students with dis-
abilities, thus leading to diverse requirements for training 
and ongoing professional learning and development (PLD; 
Yarbro et al., 2007). As a result, educators may not be able 
to support the specific needs of students with disabilities 
(Johnson et al., 2012; Lindsay et al., 2013). Furthermore, 
even special education teachers may not always be prepared 
with the specific and evolving skills necessary to identify 
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and address student learning and behavioral needs in all dis-
ability categories or content areas (Vaughn & Swanson, 
2015). Barriers to effective PLD are further amplified in 
rural settings where resources are limited and schools often 
struggle to retain well-prepared educators (Cook et al., 
2015; Spatig-Amerikaner, 2012).

Fortunately, research suggests that improving educator 
training to work with students with disabilities ultimately 
leads to improved student outcomes. According to Barber 
and Mourshed (2007), “the quality of an education system 
cannot exceed the quality of its teachers” (p. 11). While 
teacher quality is a complex issue, it encompasses the ability 
of teachers to effectively educate diverse students, despite 
other learning challenges. However, given that the education 
of children with disabilities may require additional planning 
and coordination among numerous disciplines, educators 
may need additional PLD to successfully teach such stu-
dents (Council for Exceptional Children [CEC], 2018). 
Therefore, additional teacher training is often needed for 
students with disabilities to succeed. Indeed, a variety of 
factors are likely to impact educator efficacy including 
subject-matter knowledge, ability to engage students in 
learning, teaching skills/pedagogical practices, creativity 
in planning and delivering instruction, and managing the 
classroom learning environment (Yarbro et al., 2007). 
Improving teacher quality is, therefore, critical to improv-
ing outcomes of students with disabilities.

Unfortunately, such PLD opportunities are not typically 
available in rural locations (Cook et al., 2015; Yarbro et al., 
2007); therefore, limiting the success of students with dis-
abilities in rural districts. To receive ongoing PLD, educa-
tors may need to travel out of state to attend disability-specific 
conferences or contact specialists to conduct intensive in-
person consultation to learn about best and promising prac-
tices. These traditional approaches may carry significant 
financial burden to the educators and districts and take edu-
cators out of the classroom for significant periods of time 
(Yarbro et al., 2007). As such, educators in rural settings are 
often unable to obtain additional training on the full range 
of interventions available to support learning for all stu-
dents (Kurth & Keegan, 2014). As a result, efficient and 
effective PLD strategies that can be deployed to rural dis-
tricts are crucially needed to help all educators serve their 
students with disabilities.

The Need for Effective and Efficient PLD
PLD involves formal and informal strategies used across 
disciplines to acquire new knowledge, improve effective-
ness, maintain competence, comply with professional 
regulation, retain employment, and/or enhance career pro-
gression (Education Council of Learning Forward, 2017; 
Jensen et al., 2016). PLD programs provide opportunities 

for professionals to learn about strategies that may change 
their attitudes and beliefs while expanding their skills to 
improve the outcomes of their students (Guskey, 2002) 
and may be required to maintain licensure. Current federal 
legislation highlights the need for PLD that is sustained, 
research-based, classroom-focused, and job-embedded 
(U.S. Department of Education, 2017; Yarbro et al., 2007).

While there is a range of PLD programs for educators, 
researchers suggests that to be effective PLD programs 
need to be based on the needs of the educators and relevant 
to their current situation (Fishman et al., 2003; Guskey, 
2002). The Model for Teacher Change (MTC) suggests that 
to be effective in changing student outcomes, PLD pro-
grams should include four core features: (a) delivery of con-
tent knowledge, (b) active learning (i.e., hands-on work), 
(c) implementation of those skills in daily routines, and (d) 
follow-up and support after initial training to allow for con-
tinued adaptation (Desimone, 2009; Desimone et al., 2002; 
Garet et al., 2001; Guskey, 2002; Lomos et al., 2011). This 
model suggests that to create enduring change PLD needs to 
be understood as an ongoing process, rather than isolated 
events that may be offered infrequently.

However, many PLD programs do not provide these core 
features and have not been effectively adapted to improve 
the outcome of individuals with disabilities. For example, 
programs that are short-term workshops that occur outside 
of their professional setting often have no mechanism for 
the educators to apply the skills in their own work environ-
ment or receive feedback from their peers (Fishman et al., 
2003). Moreover, logistical barriers often exist that prevent 
educators from accessing high-quality PLD (Fishman et al., 
2003; Guskey, 2002; McConnell et al., 2013). Travel to 
conferences or workshops can take educators away from 
their classrooms and can be expensive. Cuts to district bud-
gets threaten the creation and maintenance of effective, 
high-quality professional development workshops (Masters 
et al., 2010) and result in fewer opportunities for educators 
to receive professional development outside of their own 
district (Colbert et al., 2008). Furthermore, these challenges 
are exacerbated in rural communities where travel times are 
often much longer and resources for quality support during 
the PLD opportunities are limited (Kurth & Keegan, 2014). 
Identifying programs that include the components of effec-
tive PLD outlined by the MTC and that overcome the chal-
lenges endemic to rural communities is critical to ensuring 
the success of students with disabilities nationwide.

The ECHO Model: A Framework for Effective 
PLD
One way to potentially improve current PLD models is 
through an adaptation of PLD programs using Project ECHO 
(Arora et al., 2007). Project ECHO is a distance-based PLD 
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model that was originally designed for health care providers 
and is based on multipoint-videoconferencing. The ECHO 
model (Arora et al., 2007) consists of four primary 
components:

(a) Use of technology, such as remote video conferenc-
ing, to leverage scarce resources.

(b) Didactic training on best-practice PLD topics.
(c) Cases presented by spoke participants to allow for 

case-based learning and ongoing disease co-man-
agement facilitated by the interdisciplinary hub 
experts.

(d) Continual program evaluation to determine the 
effectiveness of this PLD.

The ECHO model is designed to create an ideal profes-
sional development model by balancing the sharing of 
expertise with ongoing virtual interactions from all network 
members. Case presentations are based on current problems 
of practice ranging from individual student to classroom 
issues. Over time, ECHO clinics create a community of 
practice in which “all teach, all learn,” (a common ECHO 
saying) and new insights emerge to address system barriers 
for implementation of best practices. This model allows 
patients in rural areas to receive high-quality specialty care 
by their primary-care providers rather than traveling to 
large specialty care centers (Arora et al., 2011). Essentially, 
weekly ECHO sessions provide a platform for professionals 
to collaboratively engage in case-based, applied learning in 
which clinicians apply best practices to the care of individ-
ual patients and discuss ways to remove barriers to imple-
mentation and ideas for system improvement.

From its inception, Project ECHO has garnered a tre-
mendous amount of interest (e.g., Arora et al., 2016). This 
led to major efforts to increase the use of the model, gener-
alize the model beyond the health care setting, and to study 
the effectiveness of the ECHO model. Of particular note, 
the ECHO Act (“Echo act,” 2016a, 2016b) was signed into 
federal law to encourage the development and evaluation of 
the ECHO model, as well as other methods to increase 
health care capacity. As part of this act, a comprehensive 
review of research and evaluation of the ECHO model was 
conducted. This analysis revealed that there is strong evi-
dence to support its use, with 211 peer reviewed publica-
tions demonstrating improved quality of care, better access 
to care, and lower cost with the use of ECHO in health care 
(Fischer et al., 2019). Thus, the ECHO model is an effective 
tool to improve physician efficacy by increasing opportuni-
ties for education and collaboration across professionals. 
However, the ECHO model had not been adapted for educa-
tional settings. Given that ECHO is a general PLD frame-
work, we adapted this model for use with teachers working 
with students with disabilities.

The Adaptation of the ECHO Model for 
Education
The Wyoming Institute for Disabilities (WIND) at the 
University of Wyoming (UW) is the first organization in the 
world to successfully adapt the ECHO model to education 
with an initial focus on disabilities. In 2014, WIND created 
its first ECHO network: The UW ECHO in Assistive 
Technology (AT; Hardesty et al., 2017; Root-Elledge et al., 
2016, 2018, Root-Elledge & Hardesty, 2015). This adapta-
tion was made based on the realization that the core ECHO 
components are consistent with the key features of the MTC 
and the lack of interdisciplinary teams of AT professionals 
and low rates of AT assessment and implementation at local 
education agencies. As a result, local education agencies and 
the state AT Act Program had to expend significant resources 
to train a small number of dedicated professionals. Our ini-
tial evaluation of ECHO for Education demonstrated partici-
pation in ECHO significantly improved knowledge and 
skills of participants, thereby increasing capacity of educa-
tors to use AT with their students (Root-Elledge et al., 2018).

Given the success of this initial adaptation, additional 
ECHO networks were developed based on state needs iden-
tified through an engagement process with state stakehold-
ers, local education agencies, and educators. Areas 
identified as highest need included behavioral interven-
tions for autism spectrum disorder (ASD), positive behav-
ior supports, administrative leadership, school nursing, 
secondary transitions, and career development. In this 
study, we report on the first four ECHO networks for 
Educators, which to date, provide the most comprehensive 
data available on ECHO for Education.

Following the original ECHO model (Arora et al., 2007), 
all UW ECHO networks consist of core expert teams and 
subject-matter experts (the Hub Team), as well as commu-
nity members located at schools and collaborating agencies 
(Spoke participants). Hub teams include interdisciplinary 
professionals relevant to the topic of the network. For 
example, the autism hub team includes autism specialists 
such as board-certified behavior analysts (BCBAs), psy-
chologists, speech-language pathologists, occupational 
therapists, school nurses, school and district administrators, 
and professionals from support agencies including commu-
nity-allied health, secondary transition experts, vocational 
rehabilitation, and college student support services. Spoke 
participants also vary by network topic and may include all 
the above listed professionals as well as general and special 
educators, paraprofessional educators, family members, 
and staff from community agencies including departments 
of family services as well as children and youth with special 
health care needs.

This study evaluates the first 2 years of implementation 
of the ECHO model for Education in four networks: AT 
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ASD, behavioral supports which focused on positive behav-
ior intervention and supports (BS), and secondary transi-
tions (ST). Our key outcomes were program utilization and 
reach, satisfaction with the model, self-reported knowledge 
and skill acquisition, and desire for additional PLD deliv-
ered through ECHO.

Method

Participants
All research activities were approved by the Institutional 
Review Board of UW and all participants were treated in 
accordance with the ethical standards of the American 
Psychological Association (2017). Participants were entered 
into a drawing for a $100 prize.

Data were collected from two sources. First, we col-
lected evaluative data from four UW ECHO networks. 
During the 2016–2017 academic year, there were 1,731 
duplicated participants (the number of individuals in atten-
dance across all sessions regardless of participant identity) 
who attended at least one ECHO session. During the 2017–
2018 year, there were 1,159 duplicated participants who 
attended at least one ECHO session (see Table 1). Note that 
there were fewer ECHO sessions offered in the second year 
of evaluation which accounts for the reduced number of 
participants. Participants were recruited through their 
local education agency (LEA), PLD programs, direct word 
of mouth, advertisements within their schools and dis-
tricts, and through our program website. Participants from 
Wyoming were offered continuing education units (CEUs) 
at no cost for their participation. One credit was awarded 
for every 12 sessions attended. Spoke participants from 
other states did not receive free CEUs but were provided 
sufficient records so they could apply and pay for credits in 
their own states. Second, we randomly selected a subset of 
these participants (n = 115 in 2016–2017 and 151 in 2017-
2018, both unduplicated participant counts), to survey 
before and after participation in the networks as part of a 
research study. Years of experience in education was 

captured to further understand the relevance of the content 
across levels of experience; however, additional demo-
graphics, such as race, ethnicity, gender, and age were not 
collected to ease participants’ concerns related to confiden-
tiality in sparsely populated communities.

ECHO Sessions and Networks
Attendance during the sessions was voluntary and encour-
aged but not required by schools/districts or agencies. 
Participants accessed the live ECHO sessions via Zoom 
videoconference technology. Participants were able to join 
any network they wished and participation across net-
works was aggregated to determine the number of CEUs 
earned. Participants were only able to earn credit for par-
ticipating in the virtual sessions. Anyone interested in 
watching the recorded ECHO sessions and accessing the 
materials was able to set up an account via our online 
Learning Management System, Canvas.

Networks were offered concurrently, beginning in 
September and running through the end of April. Each net-
work occurred on a different day and time, with most net-
works starting at 3:15 p.m. Mountain Time (MT) and ending 
at 4:30 p.m. MT. Topics varied by networks with some top-
ics spanning several weeks.

Measures
Usage data. Program staff who facilitated the networks 
tracked attendance of each participant during the weekly 
sessions. Participants reported their first and last name and 
phone number as well as current role, district or agency of 
current employment, and city/county. These data are housed 
in a proprietary electronic tracking system used by all 
ECHO sites known as iECHO and were kept separately 
from all other evaluation and research data. Name and con-
tact information were used only to assign CE. More detailed 
demographics were not collected based on feedback from 
our stakeholders who expressed concern about anonymity if 
they were from small towns.

Table 1. Overview of ECHO for Education Networks, 2014–2018.

Year
UW ECHO 

network
Instructional hours 

offered per network
# sessions/course 

duration # of participants
Average # of sessions 

attended (SD)

2014–2018 Assistive 
technology

186.5 hours 129 weekly sessions, 
75 minutes

1,588 duplicated 
531 unduplicated

2.87 (5.82)

2016–2018 Autism 87 hours 68 weekly sessions,  
75 minutes

1,247 duplicated 
307 unduplicated

3.67 (5.31)

2016–2018 Behavior 
supports

91.5 hours 71 weekly sessions,  
75 minutes

1,457 duplicated 
363 unduplicated

3.76 (5.92)

2016–2018 Secondary 
transitions

53 hours 41 bi-weekly sessions, 
75 minutes

410 duplicated 
186 unduplicated

2.22 (3.26)

Note. UW = University of Wyoming; ECHO = extension for community health care outcomes.



Hardesty et al. 5

Questionnaires. The instruments used for these analyses 
were internally generated by the WIND, Research and 
Evaluation team which includes experts in research design, 
implementation, and advanced statistical techniques with 
backgrounds in experimental psychology, social psychol-
ogy, test construction, and data science. Questionnaires 
were self-report measures that included a pretest evaluation 
administered in early fall (Online Appendix A), weekly ses-
sion evaluations collected immediately after each session 
(Online Appendix B) and a posttest administered in late 
spring (Online Appendix C). Pretest and posttest question-
naires included 93 to 270 questions, while weekly session 
evaluation included 24 questions. The number of questions 
completed by each participant varied based on reported par-
ticipation across all four ECHO networks. These pretests 
and posttests measured change over the course of the 2016–
2017 school year.

However, this method is biased as respondents often 
overestimate their baseline levels (McLeod et al., 2008; 
Moore & Tananis, 2009). Therefore, we included retro-
spective pretest (RPT) questions in both the weekly evalu-
ations and posttest. An RPT is a test in which both the 
posttest and the pretest are administered at the same time 
after the intervention. In the RPT, respondents indicate 
their level of skills/knowledge after an intervention, and 
then they are asked to think about their level of skills and 
knowledge prior to the intervention and provide the RPT 
ratings. This allows for a similar analysis to a traditional 
pre/post design (e.g., paired samples t-test); however, it 
does not directly measure change in skills or knowledge. 
Nonetheless, it provides a less biased estimate of a pro-
gram’s effect and to be more convenient for respondents 
(Bhanji et al., 2012; Coulter, 2012; Davis, 2002; Marshall 
et al., 2007; McLeod et al., 2008; Pratt et al., 2000). 
Ultimately, the use of this method allowed us to compare 
the differences in pretest ratings from the traditional pre-
test and the RPT. Note that the pretest and posttest used in 
the 2017–2018 school year were designed to capture dif-
ferent information than in previous years, so this report 
includes pre/post data from 2016 to 2017 only. Weekly 
evaluations and RPT were consistent across years, and 
both years are reported in this study.

Each survey was designed to capture the extent of par-
ticipants’ self-reported change in knowledge and self-effi-
cacy related to network topics. (See Online Appendices A 
through C for examples). Surveys were composed of Likert-
type scales (range 1– or 1–6 with the highest number being 
most satisfied or skilled) and open-ended questions designed 
to assess network participation, perceived knowledge, and 
skills, as well as perceived self-efficacy related to knowl-
edge and skills specific to the topic of the network. The 
duplicated response rate across all networks in 2016 to 2017 
was 50% and unduplicated rate was 54%. The duplicated 

response rate in 2017 to 2018 was 44%; the unduplicated 
response rate was 42%.

Procedures
Prior to participating in the network, participants were asked 
to complete a 30-minute electronic pretest. Consent was 
required before completing the pretests and posttests, noting 
that participation was voluntary, and participants could con-
tact the Principal Investigator at any time to drop out of the 
study. This was collected either at the start of the academic 
2016–2017 year, or at the time of first participation if the 
respondent joined the network later in the school year. The 
pretest was individualized to each network, asking partici-
pants to indicate their general level of knowledge and skill 
related to the area of focus (i.e., ASD, AT). After each of the 
regularly scheduled network (weekly/biweekly) sessions 
participants were asked to complete a 3-minute survey that 
assessed their level of satisfaction with the program, level of 
knowledge and skills acquired in attending the present ses-
sion, as well as perceived utility of the session material. 
After completion of the academic year, all participants were 
invited to complete the 30-minute electronic posttest.

Analytic Plan
We examined the impact of the ECHO in Education net-
works across four main outcomes. First, we tracked weekly 
attendance, the numbers of participants with specific roles 
and number of CEUs offered were assessed using descrip-
tive statistics to understand how much usage the program 
received and the roles of those who used it. Second, we 
measured the average ratings of the session’s usefulness 
(1–5 scale) for each topic presented were assessed using 
descriptive statistics to understand the level of satisfaction 
participants had with the program.

Next, we used a paired samples t-test of self-reported 
skills and knowledge from weekly feedback as well as our 
pre–post questionnaires, including the RPT to understand 
the impact of the program on skills and knowledge about AT, 
ASD, BS, and ST. This included a question about the respon-
dents’ ideal level of skill and knowledge to determine if the 
program met their learning goals (see Online Appendices). 
Finally, participants were asked to reflect upon changes they 
would like to see or recommend more broadly, as well as 
suggestions for both PLD and case presentations to explore 
the desire for future trainings. This was assessed using open-
ended questions. Barriers in attending ECHO sessions were 
also assessed using an open-ended question about challenges 
they faced accessing the network. Alpha was set at .05 in all 
cases, and Cohen’s d was calculated as a measure of effect 
size for all paired samples t-test analyses. All analyses were 
performed in IBM SPSS Statistics 22 software.
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Results

Program Utilization/Reach
During the 2016–2017 academic year, 643 unduplicated 
professionals (number of individuals, regardless of how 
many sessions were attended) from Wyoming and more 
than 1,088 participants from 13 other states participated in 
these four UW ECHO networks. During the 2017–2018 
year, 947 professionals from Wyoming and more than 200 
unduplicated participants from 27 other states participated 
in these four UW ECHO networks. Across both years, par-
ticipants were from several educational professions, 
including general and special educators (23.50%), pro-
gram and education directors (17.50%), paraprofessionals 
(13.1%), project coordinators (10.40%), and a number of 
other self-identified professions (15.40%). Remaining 
participants represented specialists (10.80%), related ser-
vice providers (9.80%), college students (6.25%) and case 
managers (4.40%). Professionals represented all 23 coun-
ties and 48 LEAs in Wyoming. In the 2016–2017 year, a 
total of 49 cases were presented; during the 2017–2018 
year a total of 38 cases were presented. See Table 1 for the 
number of CEU instructional hours offered through each 
network.

Participants’ years of experience in education ranged 
from 0 to 47 years. In the 2016–2017 academic year, ECHO 
participants had an average of 15.4 years in education. Their 
experience ranged from 0 to 39 years (SD = 10.8 years). In 
the 2017–2018 academic year, ECHO participants had an 
average of 13.5 years in education. Experience ranged from 
0 to 47 years (SD = 11.8 years).

Satisfaction
Descriptive analyses from weekly evaluations in 2016–
2017 (n = 933; duplicated) indicated that participants found 

the didactic training and/or PLD skills taught in the UW 
ECHO sessions useful (M = 4.33, SD = .77) and relevant 
to their training needs (M = 4.36, SD = .76). Descriptive 
analyses from weekly evaluations in 2017–2018 (n = 625; 
duplicated) again, indicated that participants largely found 
didactic trainings and/or PLD skills taught in the UW 
ECHO sessions useful (M = 4.29, SD = .70) and relevant 
(M = 4.34, SD = .71). In addition, the majority of partici-
pants in 2016–2017 indicated that case presentations used 
in the UW ECHO training were also useful (M = 4.22, 
SD = .71) and relevant to their training needs (M = 4.24, 
SD = .71). Again, participants in 2017–2018 indicated that 
the case presentations taught in the UW ECHO trainings 
were also useful (M = 3.98, SD = .80) and relevant (M = 
4.01, SD = .82).

Knowledge and Skill Acquisition
Paired samples t-test results indicated a reliable increase in 
levels of knowledge and skill after participation in all UW 
ECHO networks, from both the traditional pre/posttest, ret-
rospective pre then post from the end of the network, and 
the retrospective pre then post following weekly evalua-
tions. Information from weekly evaluations indicates that 
participants reported greater levels of knowledge and skill 
after participating in each ECHO session (see Tables 2 and 
3). Weekly responses also suggest that 70% (2016–2017) 
to 72% (2017–2018) of the individuals who participated in 
at least one session planned to make changes to their prac-
tice as a result of their experiences. Furthermore, approxi-
mately 93% of participants in both 2017 and 2018 reported 
that they plan to share the knowledge and skills that they 
obtained from ECHO sessions with others. For example, 
participants reported that they plan to make changes to 
their practices by increasing advocacy for students, using 
more realistic goals, being more aware of needed topics, 

Table 2. Weekly Evaluation: Retrospective Change in Knowledge After ECHO Sessions.

Network

Retrospective Pre Post

t P 95% CI dM (SD) M (SD)

2016–2017
 Overall 3.06 (.91) 3.63 (.03) 27.01 <.001 [.53, .61] .89
 ASD 2.98 (.83) 3.57 (.73) 20.60 <.001 [.53, .65] .75
 AT 2.67 (.98) 3.37 (.85) 9.76 <.001 [.54, .82] .76
 BS 3.35 (.91) 3.82 (.78) 12.39 <.001 [.40, .54] .56
 ST 3.04 (.89) 3.68 (.74) 8.91 <.001 [.50, .78] .78
2017–2018
 Overall 2.96 3.57 23.38 <.001 [.55, .65] .71
 ASD 2.89 3.49 11.95 <.001 [.50, .69] .70
 AT 2.64 3.56 10.84 <.001 [.75, 1.1] 1.05
 BS 3.18 3.66 15.56 <.001 [.42, .54] 1.87

Note. Abbreviations indicate the network topic. ASD = autism spectrum disorder, AT = assistive technology, BS = Behavioral Supports,  
ST = secondary transitions. CI = confidence interval.
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and increasing available information. In addition, partici-
pants reported that they plan to increase resources avail-
able for students, as well as increase collaboration and 
connections with other professionals.

Change in knowledge and skill from the pretest to post-
test yielded a similar pattern of responses. Paired samples 
t-test results indicated that knowledge and skill increased 
over the course of the academic year. Results yielded simi-
lar findings within each ECHO network, again, demon-
strating an overall increase in knowledge and skill, in the 
ASD, AT, and BS networks. However, despite an increase 
in knowledge and skill over time, this change was not reli-
able in the ST group (see Table 4). Information from 2017 
to 2018 is not reported here or in either Tables 2 and 3 or 
Table 4 as the pre–post survey was designed to capture 
different information and is therefore not comparable 
across years.

Retrospective preassessments then postassessments of 
participants’ perceived starting level of knowledge and skill 
related to different UW ECHO topics and their current level 
of knowledge and skills after participating was also exam-
ined with a paired samples t-test. Results indicated a reli-
able increase in knowledge and skills after participation, 

compared to baseline (i.e., where individuals felt they 
started at prior to participation). This pattern held true 
across each of the UW ECHO networks (ASD, AT, BS, ST; 
see Table 5).

Assessment of participants’ ideal levels of knowledge 
and skills indicated reliable differences. Although post 
assessment levels of knowledge and skill were reliably 
higher than pre-tests, they remained lower than the ideal 
levels indicated by participants. Thus, participants identi-
fied benefits from their participation in the ECHO networks 
and continue to seek additional support in gaining further 
knowledge and skill (see Table 6).

Recommendations and Barriers in Access
Finally, 647 participants (duplicated count) from the 2016 
to 2017 year and 370 from the 2017 to 2018 indicated that 
they had recommendations for future ECHO sessions and 
identified ways to improve PLD opportunities; this 
included 68% from the ST network, 55.8% of partici-
pants in the AT network, 69.6% of participants in ASD 
Network, and 75.5% in the BS Network across years. 
The majority of participants provided positive feedback, 

Table 3. Weekly Evaluation: Retrospective Change in Skill After ECHO Sessions.

Network

Retrospective Pre Post

t P 95% CI dM (SD) M (SD)

2016–2017
 Overall 2.97 (.92) 3.45 (.81) 25.26 <.001 [.44, .52] .55
 ASD 2.89 (.87) 3.37 (.78) 18.27 <.001 [.43, .54] .58
 AT 2.62 (.95) 3.20 (.85) 9.75 <.001 [.46, .70] .64
 BS 3.23 (.94) 3.65 (.82) 12.20 <.001 [.35, .49] .48
 ST 3.04 (.91) 3.54 (.74) 8.18 <.001 [.38, .62] .55
2017–2018
 Overall 2.88 3.36 19.41 <.001 [.42, .52] .55
 ASD 2.77 3.23 10.31 <.001 [.37, .54] .53
 AT 2.56 3.32 9.23 <.001 [.59, .92] .80
 BS 3.09 3.47 12.10 <.001 [.32, .45] .48
 ST 2.47 3.18 7.86 <.001 [.53, .89] .77

Note. Duplicated respondents. CI = confidence interval.

Table 4. Traditional Pre to Post Changes in Knowledge and Skill 2016-2017.

Network

Pre Post

t p 95% CI dM (SD) M (SD)

Overall 3.37 (1.12) 3.79 (.86) 4.76 <.001 [.24, .59] .42
ASD 3.06 (.1.14) 3.79 (.82) 4.38 <.001 [.38, 1.08] .74
AT 2.82 (1.21) 3.27 (1.09) 2.44 .028 [.06, .85] .39
BS 3.86 (.74) 4.26 (.60) 2.41 .042 [.02, .79] .59
ST 3.43 (1.03) 3.83 (.73) 1.68 .125 [−.13, .93] .45

Note. Unduplicated respondents. CI = confidence interval.
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rather than recommendations; specifically, most indicated 
that they thought the program was excellent, and that the 
presentation and format of the ECHO program was effec-
tive and served as a great resource. They also highlighted 
the utility of the ECHO program in linking individuals to 
additional resources and improving connections to ongo-
ing research, related websites, and professionals.

General recommendations related to the format of the pro-
gram included more time for participant questions during 
ECHO sessions and increasing the range of marketing strate-
gies (e.g., attending/presenting at conferences) so as to 
increase the scope and diversity of prospective audiences. 
Overall, participants identified recommendations for ways to 
build upon future sessions within each network and ways to 
extend the knowledge and skills that they acquired into addi-
tional educational programs such as incorporating transition 

goals and AT into an IEP or collaborating with representa-
tives helping to process DD waivers.

In addition, for many professionals in the educational 
system, some of the mid-morning and mid-day times did not 
allow them to attend sessions due to obligations at work. 
Furthermore, technological problems generally had minimal 
impact, but some participants reported difficulty with their 
internet connection and/or video, experiencing background 
noise, not having stable internet (noted predominantly on the 
end of the user, rather than the ECHO session providers).

Discussion
Evaluative data from the first 2 years of implementation of 
ECHO for Education showed that the model was effectively 
adapted from health care to education. The program was 

Table 5. Retrospective Post Then Pre-Evaluations 2016–2017.

Network

Perceived starting level Post

t p 95% CI dM (SD) M (SD)

2016–2017
 Overall 3.02 (1.16) 3.54 (1.01) 8.52 <.001 [.40, .64] .48
 ASD 2.87 (1.19) 3.40 (1.03) 4.49 <.001 [.29, .78] .48
 AT 2.47 (1.10) 3.19 (1.05) 5.75 <.001 [.46, .98] .67
 BS 3.68 (1.14) 4.00 (1.00) 2.43 .03 [.04, .60] .31
 ST 2.86 (1.00) 3.65 (.81) 5.21 <.001 [.46, 1.12] .87
2017–2018
 Overall 2.99 3.47 7.60 <.001 [.36, .61] .35
 ASD 3.26 3.81 4.60 <.001 [.31, .79] .45
 AT 2.74 3.24 3.69 .001 [.23, .78] .39
 BS 3.00 3.40 4.17 <.001 [.21, .59] .26
 ST 2.76 3.35 2.42 .03 [.072, 1.10] .42

Note. Abbreviations indicate the network topic. ASD = autism spectrum disorder, AT = assistive technology, BS = behavioral supports,  
ST = secondary transitions.

Table 6. Ideal Versus Actual Knowledge and Skills.

Network

Ideal level Post

t p 95% CI dM (SD) M (SD)

2016–2017
 Overall 4.25 (1.09) 3.81 (.86) 3.99 <.001 [−.66, .23] .45
 ASD 3.96 (1.22) 3.79 (.82) −.744 .47 [−.64, .31] .16
 AT 3.74 (1.28) 3.27 (1.09) −1.53 .15 [−1.12, .19] .40
 BS 4.72 (.34) 4.26 (.60) −2.42 .04 [−.90, −.02] .94
 ST 4.74 (1.06) 3.95 (.66) −2.54 .03 [−1.49, −.09] .90
2017–2018
 Overall 3.74 3.47 −3.41 .001 [−.43. −.11] .18
 ASD 4.29 3.81 −2.54 .02 [−.86, −.10] .37
 AT 3.24 3.24 0.00 1.00 [−.38, .38] .00
 BS 3.66 3.40 −2.67 .01 [−.45, −.06] .17
 ST 3.71 3.35 −2.39 .03 [−1.91, −.09] .24

Note. These are unduplicated respondents. Abbreviations indicate the network topic. ASD = autism spectrum disorder, AT = assistive technology,  
BS = behavioral supports, ST = secondary transitions.



Hardesty et al. 9

widely adopted throughout the state of Wyoming and par-
ticipants reported high satisfaction. There were relatively 
few barriers reported, other than the usual technological 
challenges and difficulties with scheduling. Moreover, edu-
cators who participated in this program reported signifi-
cantly higher knowledge and skills related to the topic area 
using three separate measures: a traditional pre/posttest, a 
retrospective pre, then posttest, and weekly evaluations 
directly following content delivery. Although, for many net-
works, the participants indicated that they still needed addi-
tional training to meet their ideal level of knowledge and 
skill. This suggests that ECHO is an effective PLD tool for 
school systems that often struggle with delivering effective 
PLD that is most likely to lead to greater use of best 
practices.

One of the key features of ECHO is that it is built on the 
principles of effective professional development (Guskey, 
2002). It is delivered in short, manageable increments over 
a school year, and includes both didactic training as well as 
case-based learning with ongoing consultation that is tai-
lored to the needs of the educator and responsive to the 
abilities and goals of the student. Therefore, the ECHO 
model conforms to the MTC and is more likely to positively 
impact teachers as they learn to educate children with dis-
abilities. Given that PLD for educators is otherwise deliv-
ered in 1/2-day workshops, often occurring offsite, this 
potentially represents a much more effective paradigm for 
PLD in rural and underserved areas. Ultimately, ECHO for 
Education may make PLD more accessible in schools and 
classrooms in remote areas.

Beyond the effects of ECHO-based PLD described in 
this study, this model has several other attractive features 
that may make it particularly well suited for implementa-
tion in rural states. First, ECHO operates as a virtual com-
munity of practice which allows educators to develop 
trusting relationships within a community that supports the 
development of a patient, kind, and caring educational prac-
tice (Arora et al., 2017). Educators in rural communities 
often have no other tool by which to collaborate with other 
teachers in similar settings. ECHO also provides an active 
learning, content-focused model that enables collective par-
ticipation and is sustained over a period of time. Again, this 
is remarkably difficult in rural districts in the absence of 
virtual communities. Given these features of ECHO align 
directly with core features needed for effective PLD through 
virtual learning communities, McConnell et al. (2013) sug-
gest, it may ultimately lead to improved student outcomes 
(Yarbro et al., 2007) and potentially increase the capacity of 
educators in rural settings.

Furthermore, the result of this initial program evalua-
tion suggests that ECHO for education may be an effective 
means to increasing many of the facets of educator efficacy 
identified by Yarbro et al. (2007). Specifically, ongoing 
and additional training opportunities may inform educa-
tor’s knowledge of learners by increasing an understanding 

for more diverse learning styles and needs across diverse 
populations. This may allow educators to develop more 
creative and unique ways to engage diverse learners, and it 
may serve as a means to improve the acquisition of content 
knowledge by serving as a platform for ongoing, educator-
driven collaborative development with up to date and rel-
evant subject-matter knowledge. Moreover, as participants 
engage with ongoing ECHO sessions, this serves as a con-
tinuous needs assessment and feedback system from teach-
ers. This kind of regular feedback from teachers has the 
potential to inform educators and administrators about 
required changes in policies and procedures to remove bar-
riers to implementation of best practices.

Finally, due to the unique structure of ECHO, participants 
seem to be highly satisfied with the PLD they receive. It 
targets specific areas of need for participants and thereby 
provides opportunities to increase teaching skills and peda-
gogical practices that matter most to those in attendance. 
That is, by allowing professionals to share their current 
experiences and receive input from other educators about 
what has been effective in their community makes the con-
tent directly relevant and highly acceptable. This is reflected 
in the high rates of participation and by the enthusiasm of the 
participants to continue program attendance. Furthermore, 
this model limits the amount of travel educators would oth-
erwise have to undertake to receive PLD through workshops 
or other traditional methods of teacher development. This 
saves time for the teacher, potentially increasing the time 
they have available to be in the classroom and saves school 
districts money in travel reimbursement.

Future Directions and Conclusions
While promising, there are several limitations that will need 
to be addressed to develop a fuller understanding of ECHO 
for Education. First, the data reported in this study are pri-
marily evaluation data from program implementation. 
While this allows for a relatively large sample size, and 
multiple years of outcomes data, there are inherent limits to 
this approach. For instance, generalizability is limited, and 
program implementation is not controlled at the level of a 
randomized controlled trial. Therefore, additional research 
is needed to further determine the impact of this model for 
educators. Of particular interest will be determining how 
much this form of PLD contributes to actual improvement 
at the student level. This will be particularly important for 
special populations, such as children with disabilities, as 
their educational needs are often unique. Related to this, it 
will also be important to explore a broader range of educa-
tional outcomes than was possible here. Many of our net-
works are designed to impact behaviors that are predictive 
of academic outcomes; however, further research is needed 
to also determine if ECHO impacts academic success as 
well. In addition, it will be important to determine how 
much participation in ECHO is needed to improve how well 
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educators implement the skills they learn. For example, if a 
teacher attends only a few sessions, we would expect a dif-
ferent level of implementation relative to a teacher who par-
ticipates in a full year’s worth of sessions. Finally, additional 
work is needed to explore the range of impacts on the teach-
ers themselves. For example, ECHO is designed to reduce 
professional isolation and increase teacher sense of self-
efficacy, both of which are associated with teacher stress 
(Klassen & Chiu, 2010) and may lead to attrition. Research 
is needed to determine if this model increases teacher reten-
tion and efficiency.

Overall, the adaptation of the ECHO model to education 
appears to be effective. It reached a large number of educa-
tors in a rural state and participants were satisfied PLD 
delivery method. Participant knowledge and skills related 
to a range of content areas improved, and participants indi-
cated a desire for additional training using this model. 
Therefore, schools and districts may want to consider 
implementing ECHO for Education as a way to enhance 
teacher training, especially if they are in rural or under-
served communities.
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