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This article describes a school-based telehealth service delivery model and reports outcomes made by school-age
students with speech sound disorders in a rural Ohio school district. Speech therapy using computer-based speech sound
intervention materials was provided either by live interactive videoconferencing (telehealth), or conventional side-by-side
intervention. Progress was measured using pre- and post-intervention scores on the Goldman Fristoe Test of Articulation-2
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production, with students in the telehealth condition demonstrating greater mastery of their Individual Education Plan (IEP)
goals. Live interactive videoconferencing thus appears to be a viable method for delivering intervention for speech sound
disorders to children in a rural, public school setting.
Keywords: Telehealth, telerehabilitation, videoconferencing, speech sound disorder, speech therapy, speech-language
pathology; E-Helper

*OUSPEVDUJPO
School districts throughout the United States are
attempting to deal with the shortage of speech-language
pathologists (SLPs) to provide intervention for schoolage children with communication impairments. One
proposed solution is the use of telehealth as a service
delivery model (American Speech-language Hearing
Association [ASHA], 2005). Telehealth is a term commonly
\ZLKPU[OLÄLSKZVMZWLLJOSHUN\HNLWH[OVSVN`HUK
audiology to refer to a service delivery model in which
assessment and intervention services are provided over a
telecommunications network (ASHA, 2005).
In an effort to eliminate SLP personnel shortages in the
state of Ohio, the Ohio Department of Education (ODE)
brought together stakeholders, (i.e., representatives
from Ohio’s universities with speech-language pathology
programs, the Ohio Board of Speech Language Pathology
& Audiology (OBSLPA), Ohio Master’s Network Initiatives
in Education (OMNIE), Ohio School Speech Pathology
Educational Audiology Coalition (OSSPEAC), Ohio Speech
Language Hearing Association (OSHLA), and the Ohio
Speech Language Pathology and Educational Audiology

Supervisory Network) to form a task force responsible
for creating a state-wide initiative. The resulting program
consisted of eight initiatives funded by the Ohio
Department of Education (Boswell, 2007). One of these
initiatives, a pilot telehealth project, provides speechlanguage intervention services to students in rural school
districts via live interactive video conferencing.
The purpose of the pilot telehealth project, is to
determine if a telehealth service delivery model can be
adequately implemented in a public school setting and
if children with speech sound disorders make similar
amounts of progress in speech-language intervention
when they receive services via synchronous interactive
video conferencing as compared to a more traditional,
side-by-side service delivery model.
Speech sound disorders were selected as the focus of
this study because the National Outcomes Measurement
Scales K-12 2008 National Data Report indicates that
the majority of students who receive speech-language
intervention services in the schools have impairments in
speech sound production (ASHA, 2008). Approximately
60% of the average caseload is composed of children
with one or two sound errors, and an additional 15% is
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composed of children with multiple sound speech sound
errors. Therefore, 75% of a typical school based SLP’s
caseload consists of children with speech sound disorder
impairment (ASHA, 2008). These children typically
receive intervention services through small group pull-out
sessions twice a week for 21-30 minutes (ASHA, 2008).
Based on these statistics, we determined that a study
of intervention progress for children with speech sound
disorders would be of particular interest. In addition, the
pull-out service delivery model reported for traditional
speech intervention would be similar to the pull-out
services provided by our current telehealth pilot project.

1SJPS4UVEJFT
While the potential for telehealth to provide access to
speech-language intervention services for underserved
populations is becoming well recognized (ASHA, 2005;
Lewis, Packman, Onslow, Simpson & Jones, 2008;
Polovoy, 2008), there are few telehealth investigations
that report actual outcome data from speech–language
intervention to children with speech sound disorders
and/or language impairment (Lewis, Packman, Onslow,
Simpson & Jones, 2008). Two articles of interest related
to the provision of services by telehealth to school-age
children in educational settings and revealed project
descriptions and satisfaction survey results that generally
support the use of telehealth (Forducey, 2006; Madsen &
Shellsey, 2005).
Grogan-Johnson, Alvares, Rowan & Creaghead (2010)
recently reported that school-age children (N= 34) with
HY[PJ\SH[PVUSHUN\HNLHUKVYÅ\LUJ`PTWHPYTLU[ZTHKL
similar progress via either telehealth or traditional side-byZPKLZWLLJOSHUN\HNLPU[LY]LU[PVU0U[OLÄYZ[NYV\W
children received telehealth intervention for four months
and then conventional intervention for four months. In
the second group, 17 children received conventional
PU[LY]LU[PVUÄYZ[MVSSV^LKI`MV\YTVU[OZVM[LSLOLHS[O
intervention. Progress was measured by pre- and postintervention results on the GFTA-2 (Goldman & Fristoe,
^P[OUVZPNUPÄJHU[KPMMLYLUJLPUWYLHUKWVZ[
intervention GFTA-2 scores (Goldman & Fristoe, 2002) for
the two groups. Quarterly progress reports also indicated
that students made similar progress during the study in
whichever intervention method was used.
Two earlier telehealth studies of childhood speech
sound and language disorders also showed promising
results. A pilot study comparing the assessment of
children with speech sound disorders side-by-side vs.
videoconferencing resulted in high levels of agreement in
scoring for single word articulation, speech intelligibility,
and oral motor tasks between the online and the side-byside SLPs (Waite, Cahill, Theodoros, Busuttin, & Russell,
2006). Waite, Theodoros, Russell, and Cahill (2010)
recently conducted an online assessment of children ages
5 years - 9 years with suspected language impairment
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using a multimedia presentation of the four core subtests
of the Clinical Evaluation of Language Fundamentals4th edition (CELF-4) (Semel, Wiig, & Secord, 2004).
Simultaneous on-line and side-by-side scoring revealed
UVZPNUPÄJHU[KPMMLYLUJLIL[^LLU[OL[^VZLY]PJLKLSP]LY`
models. The authors concluded that online assessment
using a multi-media presentation may be a valid method
for assessing language impairment in young school-age
children.
The technology utilized in the reviewed studies ranged
from using telephones to interactive videoconferencing
over an integrated services digital network connection,
to a PC-based, desktop videoconferencing system
operating over an Internet Protocol (IP) connection used
in our earlier research (Grogan-Johnson, et al., 2010). One
unique characteristic of our videoconferencing procedure
is that application sharing is provided with video and
audio sharing throughout the intervention session. During
intervention, the student sees and hears the SLP and
both can simultaneously access web based activities,
ZVM[^HYLVYKVJ\TLU[ÄSLZ;OL\ZLVMZVM[^HYLVYVU
line computer based activities is referred to as computer
assisted instruction (CAI).
Computer use to increase instructional effectiveness
has been demonstrated across curriculum content areas
in the elementary school setting (Christmann & Badgett,
2003). Proponents of computer assisted technology claim
that it increases student motivation and engagement, and
thus improves student learning (Van Dusen & Worthen,
1995). Gierut (1998) concluded that CAI is highly effective
because it is structured, supplemental, and enjoyable
and can be completed independently by children. Early
studies of CAI based articulation therapy (Shriberg,
Kwiatkowski and Snyder, 1989, 1990) indicated that
elementary age students with articulation impairments
ILULÄ[[LKMYVT*(0K\YPUNZV\UKWYVK\J[PVUWYHJ[PJL
in that the CAI enabled them to stabilize newly learned
articulatory movements. However, CAI was less effective
during the early stages of therapy when students were not
consistently able to produce correct target sounds. CAI
materials for articulation therapy continue to be developed
and implemented with generally successful results as
reported in case studies (Masterson, 1995, McGuire,
1995, Ruscello, Yanero & Ghalichebaf, 1995).

$VSSFOU1JMPU4UVEZ
The current pilot study examined whether sound
disorder intervention using computer-based intervention
materials with kindergarten through sixth grade students
is comparable for services delivered via telehealth versus
by a side-by-side SLP. A secondary purpose was to
determine if a randomized, controlled study comparing
the two service delivery models is warranted.
Initial baseline data and testing was conducted
MYVT[OLSHZ[^LLRVM6J[VILY[OYV\NO[OLÄYZ[^LLR

International Journal of Telerehabilitationt7PM /P4QSJOHt JKU

International Journal of Telerehabilitation t telerehab.pitt.edu
of November 2008, and end of the year testing was
conducted during the third and fourth weeks of May 2009.
However, because each of the students in the project was
on an IEP for the entire 2008-2009 academic year, speech
HUKSHUN\HNLZLY]PJLZ^LYLWYV]PKLKMYVT[OLÄYZ[M\SS
week through the last full week of the school calendar
year.
This effort represents a prospective study conducted
within the constraints of actual service delivery to
Z[\KLU[ZPKLU[PÄLK^P[OJVTT\UPJH[PVUPTWHPYTLU[Z
within a typical school-based intervention program. The
methodology was constrained by the evaluation tools and
strategies typically employed in those school settings.
Additionally, the small sample size precluded broadbased statistical analysis.

4VCKFDUT
Study participants were recruited from two elementary
buildings in a rural Ohio school district participating in the
OMNIE/ODE telehealth pilot project. The school district
had assigned one elementary building to be staffed by the
telehealth SLP, and the second to be staffed by a sideby-side SLP. Since potential experimental participants
^LYLPKLU[PÄLKMYVTLHJOVM[OLLSLTLU[HY`I\PSKPUNZ
[OPZHSSV^LKMVYHJVTWHYPZVUVM[OLLMÄJHJ`VMSP]LHUK
remote speech-language service delivery with the same
student population. Prior to their entrance in the project,
students with communication impairments
were evaluated by a side-by-side SLP who
had established Individualized Education
7SHUZ0,7[OH[ZWLJPÄLKPU[LY]LU[PVUNVHSZ
types, and amount of intervention, and the
methodology for monitoring progress.
:[\KLU[ZLSPNPISL[VWHY[PJPWH[L^LYLÄYZ[
PKLU[PÄLKMYVT[OLJHZLSVHKVMZ[\KLU[Z
in the elementary school with telehealth
intervention services. The inclusion
requirements were: students in kindergarten
through sixth grade; communication
PTWHPYTLU[IHZLKVU[OLKLÄUP[PVUZ
of disability under the Individuals with
Disabilities Education Act of 2004 (IDEA
2004); and a current Individual Education
Plan (IEP) with goals for remediating a
speech sound disorder. Excluded were:
students with a diagnosis of autism,
WLY]HZP]LKL]LSVWTLU[HSKPZVYKLYJVNUP[P]LKLÄJP[ZVY
severe emotional disturbance and visual and hearing
PTWHPYTLU[ZZL]LYLLUV\NO[VTLL[PKLU[PÄJH[PVUJYP[LYPH
as a student with a visual or hearing impairment under the
IDEA 2004 (IDEA 2004). Students learning English as a
second language were also excluded from this study.
Based on the ages, grade levels, and types of sound
LYYVYZYLWYLZLU[LKPU[OLÄYZ[NYV\WVMZ[\KLU[ZPL
the elementary school where telehealth intervention

services were provided), the SLP who provided side-byside services was asked to identify potential participants
who would be similar in age, grade, and sound errors for
inclusion in the study. Two groups of students were thus
PKLU[PÄLK!.YV\W^HZ[VYLJLP]LZWLLJOPU[LY]LU[PVUI`
telehealth and Group 2, side-by-side intervention.
A total of 13 students, kindergarten through sixth
grade, participated in the project. Ages ranged between
6 and 11 years; 11 were male and 2 were female. Table 1
contains identifying information about the participants.
-PM[LLUZ[\KLU[Z^LYLPUP[PHSS`PKLU[PÄLKMVY[OLZ[\K`
however, two students from the side-by-side group
moved from the school district during the school year. All
of the participants had a speech sound impairment. Three
students also had impairment in expressive language
skills and received an additional intervention session
weekly to remediate the language impairment.
Before data collection was initiated, parents signed a
permission form and children provided verbal consent to
the project as outlined in the Speech-language Pathology
Telehealth Pilot Project approved by the Kent State
University Institutional Review Board.

Table 1. Subject description and
intervention summary.
* Students with articulation and expressive language
impairment. Each received an additional 20 minute

session weekly to focus on language intervention.
** Individual standard scores for Goldman Fristoe Test of
Articulation-2 (Goldman & Fristoe, 2002) administered in
fall, 2008.
*** Individual standard scores for Goldman Fristoe Test of
Articulation-2 (Goldman & Fristoe, 2002) administered in
spring, 2009.
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1FSTPOOFM
4QFFDI-BOHVBHF1BUIPMPHJTUT
Intervention for the telehealth group was provided by a
4HZ[LY»ZSL]LS:37^OVHSZVOLSK[OL*LY[PÄJH[LVM*SPUPJHS
Competence (CCC) issued by the American Speechlanguage Hearing Association (ASHA). Intervention for
the side-by-side participants was provided by an OMNIE
SLP intern who had completed their academic graduate
training program and was licensed by the Ohio Board
of Speech-Language Pathology and Audiology to be
employed in public school districts with supervision for
one year prior to traditional employment. Both SLPs
had experience with administering the Goldman-Fristoe
Test of Articulation-2 (Goldman & Fristoe, 2002) as well
as classroom instruction and clinical practice using a
traditional articulation intervention approach (Secord,
1989) to intervene with children with speech sound
disorders. In preparation for this project, the SLPs were
asked to review the traditional approach to speech
sound intervention in a book chapter related to the topic
:LJVYK  HUK[VPKLU[PM`[OLZWLJPÄJJVTWVULU[ZVM
the traditional approach that would be utilized with each
student in the project.

&)FMQFS
An e-Helper, an adult who met the school district
requirements for a classroom assistant, was present
during the intervention sessions to ensure that any
technology glitches were corrected as well as to provide
adult supervision. During a one-hour individual session,
[OLL/LSWLY^HZ[YHPULKI`[OLÄYZ[H\[OVYVUOV^[V
use the telehealth equipment, basic trouble-shooting
strategies, e-Helper responsibilities, and guidelines for
THPU[HPUPUNJVUÄKLU[PHSP[`

4PGUXBSF
The software selected for use in the current study for
both therapy conditions (i.e., telehealth and side-byside), was TinyEYE Speech Therapy Software (Sutton &
Brick, 2005). This subscription software is available online
(http://www.TinyEYE.com), and provides a collection
of therapy materials that includes on-line interactive
speech sound disorder drill activities, games (e.g., Go
Fish, memory games), and visual reinforcement activities
LNKYLZZHJOHYHJ[LYHKKWL[HSZ[VHÅV^LY[OH[JHU
be individualized by the SLP. The software allows for
data collection, progress monitoring, and report writing.
These games and reinforcements replaced the speech
sound drill cards and table top activities typically utilized
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in therapy. The software provides continuous audio and
visual contact between the SLP and student and allows
for collaborative sharing of the speech sound online
activity, as directed by the SLP. We also considered
using software programs for therapy activities and
reinforcement. While the software programs ran at an
acceptable speed in the side-by-side condition, the
software programs with videoconferencing software
operated at such a slow speed as to make their use
prohibitive for intervention sessions.

&RVJQNFOU
Technology utilized in the telehealth condition at the
school site included: Dell Inspiron XPS 410 desktop
computer with Microsoft Windows XP operating system;
 ¹^PKLZJYLLUÅH[WHULSKPZWSH`"3VNP[LJO8\PJR*HT
Orbit MP Color Web Camera with built in microphone,
and accompanying headset. An additional Logitech
headset and Radio Shack® brand audio splitter were
purchased so that an e-Helper could listen to intervention
sessions as needed. Technology utilized at the Kent
State University site included: Dell Optiplex 755 desk
top computer with Windows XP operating system; 22”
^PKLZJYLLUÅH[WHULSKPZWSH`"3VNP[LJO8\PJR*HT6YIP[
MP Color Web Camera with built in microphone and
accompanying headset.
The video conferencing between Kent State University
and the rural Ohio school district was through a 10 Mb
switched connection through Kent State University’s
Optical Connection-3 to the Ohio Academic Resources
Network (OARnet) to reach the T1 connection at the
distance sites. The OARnet is an integrated technology
infrastructure that provides support and services to
all academic institutions including K-12 schools in
Ohio. Student privacy was maintained through 128-bit
AES internet signal encryption which meets Federal
Information Processing Standards (FIPS) and is HIPPA
compliant.

*OUFSWFOUJPO
The intervention services provided followed the goals
and objectives and amount of time listed on each child’s
IEP. The intervention schedule is detailed in Table 1.
The SLPs implemented a traditional approach to speech
sound disorder intervention, and included the stages of
auditory discrimination, sound production training, and
sound stabilization, followed by sound transfer, carryover,
and maintenance (Secord, 1989). Intervention sessions in
both service delivery models followed a session format
which included: review of session objectives, intervention
using TinyEye Speech Therapy Software (Sutton &
Bricker, 2005), and review of goals and progress at the
end of each session.
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Therapy sessions for both service delivery models were
JVUK\J[LKPUWYP]H[LVMÄJLZSVJH[LKPU[OLYLZWLJ[P]L
LSLTLU[HY`ZJOVVSI\PSKPUNZ,HJOVMÄJL^HZLX\PWWLK
with a desk and chairs as well as the computer and the
associated equipment described above. Students were
escorted to and from telehealth intervention sessions
I`[OLL/LSWLY;OLL/LSWLYKPKUV[WYV]PKLZWLJPÄJ
cueing, reinforcement, or in any way contribute to
the actual intervention process. During all telehealth
intervention sessions the students maintained visual
and audio contact with the SLP at all times, and the
SLP remained in control of the TinyEye Speech Therapy
Software (Sutton & Bricker, 2005). In both service delivery
models the SLP provided all instruction including cues,
feedback and reinforcement related to speech sound
production.

.FBTVSFT0G1SPHSFTT
Multiple measures of student progress were assessed
during the project: 1) pre- and post-intervention results
on the Goldman-Fristoe Test of Articulation-2 (GFTA2) (Goldman & Fristoe, 2002); 2) comparison of preintervention baselines for targeted speech sounds with
production levels at the completion of intervention; and,
3) comparison of amount of change reported on quarterly
progress reports. These were selected because they
represent typical measures of progress/performance for
services delivered in the public school setting and allow
for the direct comparison of services delivered in the two
JVUKP[PVUZPKLU[PÄLKMVY[OPZZ[\K`
To determine the reliability of the GFTA-2 results, all of
the test protocols from pre-and post-intervention were
reviewed by the principal investigator. The phonetic
transcriptions were compared against the recorded
scores and reported test results. This review resulted in
100% agreement with the recorded scores and reported
test results.

3FTVMUT
;OLYL^HZUVZPNUPÄJHU[HNLKPMMLYLUJLIL[^LLU[OL
two groups at the start of intervention (z = -1.43, p = .153).
The mean of the side-by-side group was 100.33 months
(S.D. 20.41) and the mean of the telehealth group was
114.71 months (S.D. 19.88). Comparison of session length
and percentage of session attendance for the groups is
JVU[HPULKPU;HISLHUKYL]LHSLKUVZPNUPÄJHU[KPMMLYLUJL
(z = -.421, p = .710).

Table 2. Comparison of session length
and percentage of sessions completed.
Group

Mean length
of sessions
(in minutes)

Percentage
of sessions
completed

Telehealth
Side-by-Side

22.9 (range 20-40)
20 (range 20)

76%
75%

;OLÄYZ[TLHZ\YLVMZ[\KLU[WYVNYLZZ^HZH
comparison of results on the GFTA-2 (Goldman & Fristoe,
2002) which was administered pre- and post-intervention.
Table 3 provides mean test scores and standard
deviations for the two groups.

Table 3. Description of group GFTA-2
test results.
Group

M
Fall*

SD

M
Spring**

SD

Telehealth
Side-by-Side

72.71
84.67

21.31
21.32

89.00
89.33

19.24
19.93

* Fall administration of GFTA-2 (Goldman & Fristoe, 2002)
** Spring administration of GFTA-2 (Goldman & Fristoe,
2002)
Analysis of the results using the Mann-Whitney U test
YL]LHSLKUVZPNUPÄJHU[KPMMLYLUJLIL[^LLU[OL[^VNYV\WZ
VU[OLWYL[LZ[a$W$HUKUVZPNUPÄJHU[
difference between the two groups on the post-test (z
=-.257, p = .805). Across both groups of participants
[OLYL^HZHZPNUPÄJHU[PTWYV]LTLU[PUWLYMVYTHUJL
as measured by the Wilcoxon Signed-Rank Test (z =
-2.449, p = .014). Further analysis was conducted by
subtracting the pre-test scores from the post-test scores
and comparing the two groups on this difference score to
determine which group had the larger amount of change.
5VZPNUPÄJHU[KPMMLYLUJL^HZMV\UKIL[^LLU[OLNYV\WZa
= -.704, p = .535).
It was also of interest to investigate whether the
difference in test scores from pre- to post-test was more
than would be expected given the standard error of
measurement (SEM) of the GFTA-2 (Goldman & Fristoe,
2002). The average SEM of the GFTA-2 across all ages is
3.0 for females, and 3.7 for males. The difference between
the telehealth and the side-by-side group was -4.5,
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which exceeds the SEM in absolute value. Investigating
by group reveals the difference was -5.29 for the sideby-side group, and -3.71 for telehealth group. These
YLZ\S[ZZ\NNLZ[[OH[[OLWHY[PJPWHU[ZTHKLZPNUPÄJHU[
improvements in their articulation skills as measured by
the GFTA-2 (Goldman & Fristoe, 2002).
It must be noted that interpretation of standard
scores measuring articulation skills is challenging
because articulation ability is not normally distributed
within the general population as are other skills (e.g.,
vocabulary) measured with standard scores. Moreover,
the distribution of speech sound errors across age levels
is skewed and does not represent a normal distribution at
most ages (Goldman & Fristoe, 2002). Percentile rankings
could be utilized to demonstrate change in performance.
However, percentiles are ordinal data that cannot be
arithmetically manipulated. As a result, we utilized the
standard scores from the GFTA-2 (Goldman & Fristoe,
2002) and gathered additional measures of progress to
establish a decision regarding progress in intervention.
This is a method of evaluating progress in intervention
that is typically used in the public school setting.
The second measure of progress was a comparison of
pre-intervention baselines for targeted speech sounds
with speech sound production levels at the completion
of intervention. Data was collected for all speech sounds
PKLU[PÄLKVULHJOJOPSK»Z0,7H[[OLZ[HY[HUKJVTWSL[PVU
of the project. To collect the baseline data, the SLPs
showed each student ten color pictures representing
words containing their target sound in the initial, medial
VYÄUHSWVZP[PVUVM[OL^VYK;OLWPJ[\YLZHUKH^YP[[LU
script of instructions were provided to each SLP. Students
were shown the pictures and asked to name them. If the
student did not recognize the picture the SLP named the
picture and asked the student to repeat the name. To
collect baseline information for target sounds in phrases,
the students were asked to use a carrier phrase (i.e., “It’s
_______”). To collect baseline for sentences students
were asked to say standardized sentences (e.g., “This
is a _____.” “Here is a _______.”). Responses were
scored correct if the student produced the word correctly
or spontaneously self corrected his/her production.
Responses were then tallied and converted to percentage
correct scores.
When the initial baseline data were collected some
of the students obtained scores of 100% for selected
sounds. These sounds were not targeted in intervention
and are not included in the baseline tables for the two
groups (see Tables 4 & 5). One exception is participant
6 in the side-by-side therapy group. This participant
achieved baseline scores of 100% on /r, unvoiced th/I and
/r/I blend words, but no other baseline or post-intervention
data for targeted sounds such as production of the target
sounds in phrases or sentences were available.
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Table 4. Telehealth group baseline and
post-intervention production levels for
target sounds.
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Table 5. Side-by-side group baseline and
post-intervention percent correct data
levels for target sounds.

Table 6. Comparison of performance
from baseline to post-intervention for
both participant groups.
Group

Improved
baselines

Unchanged
baselines

Decreased
baselines

Telepractice

98% (54/55)

2% (1/55)

0

Side-by-Side

95% (6/8)

12.5% (1/8)

12.5% (1/8)

;OLÄUHSKH[HJVSSLJ[LK^LYL[OLYLZ\S[ZWYV]PKLK
on quarterly progress reports. Quarterly progress
reports measure student performance on IEP objectives
by assigning them to one of the following categories:
Mastered, Making Adequate Progress, Making Limited
Progress, Making No Progress, and Not Introduced.
+LÄUP[PVUZMVYLHJOVM[OLZLWYVNYLZZPUKPJH[VYZHYL
contained in Table 7.
* Fall baseline
** Spring post-intervention
The baseline and post-intervention data were collected
to provide a description of student performance as well
as a measure of progress in intervention. SLPs typically
collect this type of data at the start of intervention and
periodically throughout the course of the school year as
a measure of a student’s progress towards meeting their
individual IEP goals. As such, they represent progress
PUJVYYLJ[S`WYVK\JPUNZWLJPÄJWOVULTLZHUKTH`
TVYLJSVZLS`YLÅLJ[[OLWYVNYLZZHZ[\KLU[PZTHRPUNPU
HJOPL]PUN[OLPYZWLJPÄJPU[LY]LU[PVUNVHSZ,HJOVM[OL
children in the project had multiple baselines. To analyze
these results, we looked for patterns of performance
among and between the two groups. There were a total of
70 baselines targeted in intervention for all of the children
in the study. There were 57 baselines collected for the
students in the telehealth group resulting in a mean of
8.14 baselines per student (7 students), and there was an
average of 2.6 baselines per student in the side-by-side
group (13 baselines/5 students). Seven of the 70 baselines
were eliminated from further analysis as data was missing
from either the fall or spring data collections. Table 6
provides an overview of the patterns of change for the
baselines by treatment group. Results suggest that both
groups made similar amounts of progress as measured by
change in speech sound production from baseline to the
completion of intervention.

;HISL+LÄUP[PVUZVMX\HY[LYS`WYVNYLZZ
report indicators.
Mastered

Student has met or exceeded the
benchmark/goal.

Not Introduced Benchmark has not been targeted during
reporting period. Clinician may have
base lined this target during the reporting
period but target behavior has not been
introduced into therapy.
(KLX\H[L
Progress

With varying levels of clinician scaffolding
and/or access to compensatory strategies,
the student is performing target behavior
above baseline levels. Student is expected
to achieve the goal/benchmark within the
IEP timeframe.

Limited
Progress

With maximum clinician cueing/scaffolding
and/or consistent use of compensatory
strategies the student is able to
inconsistently perform the target behavior
above baseline levels. Improved
performance may not be maintained across
sessions.

No Progress

Performance compared to baseline
has not changed. Student may occasionally
demonstrate improvement over baseline
levels but student does not maintain
performance across sessions OR
student is not responding to clinician
scaffolding/access to compensatory
strategies.
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Two other measures of progress frequently utilized
in public school settings were also employed to collect
data on students’ performance in the two service delivery
models. Those two methods included comparison of
baseline and post-intervention speech sound production
levels and summary of progress as rated on quarterly
progress reports. The comparison of baseline and postintervention speech sound production levels indicated
similar patterns of performance among the students
in the two service delivery models. These measures of
WLYMVYTHUJLYLÅLJ[WYVNYLZZ[V^HYKZJVYYLJ[S`WYVK\JPUN
ZWLJPÄJZWLLJOZV\UKZPKLU[PÄLKVULHJOZ[\KLU[»Z0,7
These production levels were then utilized to complete the
quarterly progress reports.
As noted previously, quarterly progress reports were
utilized as a measure of student progress because they
are widely used to report student progress towards
meeting annual IEP goals and objectives. Assignments of
amount of progress made on IEP goals are based on data
collected during intervention sessions, and the clinician’s
Q\KNTLU[[OH[[OLYLZ\S[ZVI[HPULKYLÅLJ[HZWLJPÄJ
designation of
progress. Progress
;HISL*VTWHYPZVUVMMV\Y[OX\HY[LYWYVNYLZZYLWVY[YLZ\S[ZI`
report results may
intervention group.
ILPUÅ\LUJLKI`
the experience of
the SLP, accuracy
Group
IEP objectives
IEP objectives
IEP objectives
IEP objectives
IEP objectives
Mastered
Adequate
Limited Progress No Progress
Not Introduced of data collected,
Progress
IEP goal selection,
and/or perceived
Telepractice
21/25 (84%)
4/25 (16%)
0
0
0
expectations that
all students will
Side by Side
7/15 (47%)
6/15 (40%)
0
0
2/15 (13%)
master their annual
IEP goals, and
objectives. As such,
quarterly progress
report results may not stand alone as a reliable measure
of a child’s progress. However, when compared with the
%JTDVTTJPO
results of the other progress monitoring measures, the
current progress report data corroborates the pattern of
This pilot study described how telehealth speech
performance of the two intervention groups.
intervention services were provided to students in a
The convergence of the results from three measures
rural public school setting from a university setting, and
of
student performance provided initial data comparing
compared the progress made for telehealth versus a sideschool-aged students’ progress in traditional speech
by-side delivery. The study focused on speech sound
sound intervention delivered via telehealth as compared
disorder intervention using computer based intervention
to a side-by-side speech/language intervention delivery
materials in both conditions.
model. The methodological limitations of this trial
Review of the collected data indicates that for the
constrain the conclusions that can be deduced and
students who participated in this project, live interactive
several caveats need to be considered. First, relatively
videoconferencing of speech sound intervention was
small numbers of participants were included in each
HZ\MÄJPLU[S`LMMLJ[P]LZLY]PJLKLSP]LY`TVKLS[VQ\Z[PM`
treatment group. Also, participants were selected from
further study. Following intervention, students in the
a population of students who were already receiving
[LSLOLHS[ONYV\WTHKLZPNUPÄJHU[PTWYV]LTLU[PUZWLLJO
intervention, thus random assignment was not possible.
sound production as measured by change in scores
:[H[PZ[PJHSZPNUPÄJHUJL[LZ[PUN[HRLZPU[VHJJV\U[ZHTWSL
on the GFTA-2 (Goldman & Fristoe, 2002). This result is
ZPaLHUKÄUKPUNHZ[H[PZ[PJHSS`ZPNUPÄJHU[YLZ\S[MVYJOHUNL
similar to the improvement noted in the traditional sidein performance on the GFTA-2 (Goldman & Fristoe,
by-side group.
2002) with this small sample could be considered more
As is typical in the public school setting, the SLPs
involved in the project were asked to rate participants’
performance using these student performance
indicators and descriptions. Additional observation
notes or comments could also be provided at the SLP’s
discretion. Quarterly progress report results, while based
on subjective clinic ratings, were selected to measure
student progress as they are the most frequently utilized
tool in the public school setting to measure progress
towards meeting annual IEP goals and objectives.
Quarterly progress report results are typically utilized to
identify year-end progress and aid in establishing IEP
goals for the next academic year. A description of results
from comparison of fourth quarter progress reports for
the two intervention groups is contained in Table 8.
A Chi-Square test was used to determine whether the
frequency of mastering IEP goals differed between the
[^VNYV\WZ;OLYLZ\S[^HZZPNUPÄJHU[? 2 = 7.36, df = 2, p
= .025) as more students than expected (84%) mastered
IEP goals in the telehealth group as compared with 46%
who mastered IEP goals in the side-by-side group.
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meaningful than obtaining the same value with a much
larger sample, where obtaining such a value is much
more likely. Researchers attempt to obtain larger sample
sizes in order to increase the likelihood that they will
VI[HPUZ[H[PZ[PJHSZPNUPÄJHUJL>OPSLP[PZPTWVY[HU[[V
YLWSPJH[L[OLZLÄUKPUNZ^P[OHYHUKVTS`HZZPNULKNYV\W
of participants, it is promising that this initial investigation
revealed a positive change in performance for the
participants in the telehealth service delivery model.
One of the perceived challenges of the telehealth
service delivery model as described in this project is
that it is best suited for individual intervention sessions.
Individual intervention sessions are not common in public
school service delivery (ASHA, 2008). In addition, the
telehealth services were provided in a room separate from
the general education classroom. This pull-out model
JHUPUJYLHZL[OLKPMÄJ\S[`VMJVSSHIVYH[PUN^P[OJSHZZYVVT
teachers, and relating intervention to current classroom
curriculum. These challenges can be minimized by
developing collaboration through e-mail, designated
faculty video conferencing sessions, and utilizing the
e-helper to gather needed information. Despite these
KPMÄJ\S[PLZ^LTHPU[HPU[OH[M\Y[OLYYLZLHYJOPU\ZPUN
telehealth to deliver school based speech/language
intervention services is warranted. The reasons include:
(1) telehealth intervention appears to be effective in
accomplishing IEP goals and objectives; (2) failure
to provide children with access to adequate speech/
language intervention services could violate their rights
to a free and appropriate public education, and; (3) the
telehealth delivery model can likely be implemented in
school districts that meet reasonable conditions such as
a quiet room available for delivery of services, the support
of an informational technology employee, a dedicated
computer, web camera, and headset, and a telehealth
assistant or aide to provide support services for the
project.
Numerous recommendations for future research
emerge from this study. First, the current study was
conducted with a readily available sample of students
ZLSLJ[LKMYVTHUPKLU[PÄLKWVW\SH[PVUVMZ[\KLU[Z
with communication impairments. It was designed to
assess student progress within a typical school-based
intervention program using typical progress monitoring
measures. Conducting research in non-laboratory, clinical
settings facilitates evidence-based practice by bridging
the gap between research and clinical practice (Justice
& Fey, 2004). However when conducting non-laboratory
research, some independent variables could not be
controlled. For example, several different SLPs provided
the assessment of the communication disorders, and
developed the IEP goals and objectives for each student.
Also, the SLPs had varying amounts of experience. It
is important to replicate the study and to continue to
accumulate evidence regarding the use of telehealth for
the provision of speech/language intervention for schoolage children. Additional research in a laboratory setting

can control for these types of variables. Forthcoming
studies should recruit students matched on important
characteristics who could then be randomly assigned to a
telehealth or side-by-side condition.
Speech and language intervention delivered by
telehealth is an emerging service delivery model in
the public school setting. Additional areas of study
include: (1) the reliability of assessing speech and
language impairments via telehealth; (2) comparing
ZWLJPÄJPU[LY]LU[PVUWYVNYHTZVYTL[OVKZPU[LSLOLHS[O
vs. traditional service delivery models; (3) investigating
various videoconferencing software and hardware in the
provision of services; (4) identifying the ages of students
and the types of communication disabilities that can be
adequately serviced via telehealth; and (5) implementing
telehealth speech-language intervention within the regular
education classroom. Based on the results of this initial
investigation, live interactive video conferencing appears
to be a viable service delivery model for school-age
children who receive speech sound intervention services
in the public schools. This alternative delivery model
may be utilized to provide needed intervention services
to rural school districts that do not have adequate
speech-language intervention services available to them.
(KKP[PVUHSYLZLHYJO^PSSOLSW[VYLÄUL[OLILZ[\ZLZVM[OPZ
technology for children with communication impairments.
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