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Abstract
Establishing the effects of speech and language services is an issue of great importance for speech-language pathologists. In the past
decade, a variety of research designs have been used in treatment efficacy studies. Each of these have their strengths and weaknesses.
Recognizing this is critical if clinicians are to appropriately apply information from treatment efficacy studies. In this paper, efficacy studies
of intervention for child language impairments which have been published over the last decade are reviewed and evaluated in light of design
issues.

Abrégé
L'établissement de I'incidence des services d’orthophonie et d’audiologie revét une grande importance pour les orthophonistes et les
audiologistes. Au cours de la derniére décennie, on a utilisé différentes méthodes de recherche pour effectuer des études sur Pefficacité des
traitements. Chacune de ces méthodes comportait des forces et des faiblesses. Les cliniciens doivent en tenir compte s'ils veulent utiliser
I'information de ces études de maniére appropriée. Le présent article passe en revue les études sur I'efficacité des interventions auprés des
enfants souffrant d’un trouble du langage qui ont été publiées au cours des dix derniéres années. |l les examine du point de vue des méthodes
utilisées.
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stablishing the effects of speech and language serv-

ices 1s an issuc of great importance for speech-lan-

guage pathologists. For the practising clinician, the in-
formation from treatment efficacy studies is an important part
of the clinical decision making process. However, applying
the information from these studies is rarely straightforward.
The purpose of this paper is to provide a survey of the litera-
ture in order to identify important factors when evaluating
cfficacy rescarch. Further, this paper examines recent efficacy
studies on intervention for child language impairments in light

of these factors.

There are a variety of ways in which treatment efficacy
studies are conducted, each with its own particular strengths
and weaknesses. Given the complexity of the arca of devel-
opment being studied and the challenges involved in research
with human participants it is unlikely, if not impossible, that
the perfect efficacy study of child language intervention could
be conducted. Thus, being aware of the strengths and weak-

nesses of a particular study is important if one is to appropri-

ately evaluate and apply the results of efficacy rescarch. In
this article, efficacy studies will be reviewed primarily from a
design perspective, Three broad arcas will be considered: ¢x-
perimental control, clinical significance, and clinical feasibil-
ity. For recent reviews of treatment efficacy research of
language intervention with children which focus more on the
outcomes of the studies, the reader is referred to Law (1997)
and Law, Boyle, Harris, Harkness, and Nye (1998).

A number of papers discussing the issues involved in
treatment cfficacy rescarch and stressing the need for such
research were written approximately 10 vears ago (e.g., Butler,
1990; Ellis Weismer, 1991; Fey, 1990; Goldstein, 1990;
Kluppel, 1991). Furthermore, the American Speech-Language-
Hearing Foundation sponsored a Conference on Treatment
Efficacy in 1989 whose proceedings were published as an
edited volume (Olswang, Thompson, Warren, & Minghett,
1990) and a clinical forum was published in the journal, Lan-
gnage, Speech, and Hearing Services in Schools in October 1991,

More recently, the focus has been on treatment outcomes re-
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search as evidenced by things such as the Clinical Forum on
treatment outcomes in Langnage, Speech, and Hearing Services i
Sechools in October 1998 and the development of the National
Outcomes Measurement System (NOMS) by the American
Speech-language-Hearing Association (ASHA). In addition,
the Canadian Association of Speech-Language Pathologists
and Audiologists (CASLPA) held a meeting on outcome meas-
ures before their annual convention in May 2000.

Olswang (1998) places efficacy research and outcomes
research at the two ends of a continuum of treatment rescarch.
Treatment cfticacy research is concerned with proving the ben-
efits of treatment and, therefore, demands well controlled ex-
perimental manipulations and data collection. Thesc
experimental controls mean that treatment efficacy research
not only provides information on the impact of an interven-
tion, but it also provides information that is important for
furthering our understanding of language development and
language disorders. Outcomes research secks to identify the
benefits of trecatment in the “real world” conditions of cli-
ents’ lives; that is, as it interacts with everything else occurring
in a person’s life. In the present paper, the focus is on articles
at the rreatment efficacy end of the continuum—those stud-
ies which seck to prove the effects of treatment. In the present
article, a review of a number of journals that typically contain
articles dealing with language impairments in children was
undertaken. The journals of key professional associations were
reviewed. Thesce included the Jowrial of Speech-I angnage Pathol-
gy and Andiology, the journal of CASLPA; the Journal of Speec,
[anguage, and Hearing Research, the Awmerican Journal of Speech-

Langiage Pathology, and Language, Specch and Hearrng Services i

Schools, all journals of ASHA; and the Leternational Journal of

[ anguage and Connnnication Disorders (previously titted the British

Journal of Disorders of Communication and [zuropean Journal of

Disorders of Communication), the journal of the Royal College
of Speech and Language Therapists. In addition, Child Ian-
aitage Teaching and “I'herapy was reviewed because of its focus
on language intervention with children. These journals were
surveyed for the years 1990 - 1999 for all articles that re-
ported on investigations of interventions with children with
language impairments, with or without cognitive delays. Re-
ports dealing with children with diagnoses which fell on the
Pervasive Developmental Disorder (PDD) spectrum or those
using AAC systems were not included. Turther, interventions
directed toward written langnage development were not in-
cluded because most of the articles reporting on these would
be found in other journals (e.g., The Reading Teacher, Reading
Research Quarterly, Jourial of Fixperimental Child Psychology). Also

excluded were descriptions of interventions that included no
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or very limited data on the effects of the intervention. These
were articles whose main purpose was to describe an inter-
vention program. However, case studies, whose main purpose
was to describe how an individual responded to treatment,
were included. A total of 52 articles were identified during

the review.

Experimental Design

The vast majority of the studies reviewed report that
treatment was successful in improving the participating chil-
dren’s tanguage abilities. The strength with which the claim
can be made, however, is dependent largely upon the design
of the study. In particular, it is important to examine how
experimental control was achieved in order to rule out other
possible explanations for the changes noted. Studies were clas-
sified as involving a group design, single subject experimental
design, or case study. The breakdown by journal and tvpe of

study is shown in Table 1.

Group Design Studies

Studies in which the results were aggregated across sub-
jects were classified as group designs. Lixperimental control
could be achieved using cither a between group or within group
comparison. Twenty-tive studies fell into the group design
category. A variety of between group comparisons were in-
volved. Some studics used a standard no-treatment control
group (c.g., Gibbard, 1994; McDade & McCarten, 1998; Ward,
1999) in which no services were provided. This design does
provide experimental control but concerns regarding the cth-
ics of not providing treatment have been raised. In other stud-
ies, the control group received the typical clinical or educational
services (c.g., Best, Melvin, & Williams, 1993; Kaufmann,
Prelock, Weiler, Creaghead, & Donnelly, 1994; Masterson &
Perrey, 1999). Although this design avoids some of the ethi-
cal issues that arise with no treatment control groups, it does
remove a degree of experimental control. There is no control
over the treatment the control group received and generally
few details are given or steps taken to ensure uniformity of
treatment. This problem is compounded because there is al-
ways the possibility that the standard clinical services also ad-
dress the same area of language as the experimental treatment,
which would mitigate against finding a significant effect of
the experimental treatment.  Obviously, if the experimental
treatment 1s found to result in greater improvement than typi-

cal services, this is not a concern.

As an alternative to the no-treatment control group, a
few studies utilized a delayed-treatment control group where

the control group reccived the experimental intervention after
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serving as controls (e.g,, Fey, Cleave, Long, & Hughes, 1993,
Girolametto, Pearce, & Weitzman, 1996; Robertson & Ellis
Weismer, 1999). Similar ethical issues arise when temporarily
withholding treatment from clients. However, given that all
participants eventually receive the experimental treatment, the
concerns related to this design are mitigated somewhat. There
is a particular advantage to this design when the treatment
results from the delayed treatment are reported (e.g., Fey et
al,, 1993). When it is demonstrated that the control group
responds to the intervention under investigation in a similar
manner as the experimental group, this is evidence that the
differences between the two groups were not the result of the
control group being more resistant to change. In addition, the
results of intervention with the control group can serve as a
replication of the initial results.

With both the no-treatment and delayed-treatment con-
trol designs there is the possibility that general contact with
the experimenter rather than the specific intervention program
may have been contributing to or even be responsible for the
changes scen in the experimental group. An attempt to con-
trol for this could be done by having the control group par-
ticipants attend a similar number of sessions but without the
cxperimenter using any particular intervention techniques. This
would be comparable to the ‘sugar pill” in drug trials. None of

the studies reviewed included this control.

As noted, ethical issues are raised in all three of the above
designs given that, in each one, a particular treatment is de-
nied or delayed. Recently, the three major Canadian research
granting agencies (i.e., Medical Research Council, Natural Sci-
ences and Fngineering Research Council and the Social Sci-
ences and Humanities Rescarch Coundil) published the Tr7-Carmna! Policy
Statement: Fithical Condnct Jor Research Involving Humans (1998).
This policy statement lays out requirements for ethical con-
duct and review for all individuals and institutions (e.g., uni-
versities, hospitals) which receive funding from these bodies.
Thus, virtually all research on communication disorders con-
ducted in Canada is governed by these guidelines. The policy
statement covers any rescarch involving humans, It addresses
issues central to all types of research such as the requirement
for free and informed consent and confidentiality. Of par-
ticular interest to this discussion is the section devoted to clini-
cal trials. Although the clinical trials guidelines are written
with an emphasis on pharmaceutical trials, most of the issues
also apply to treatment efficacy research in communication
disorders. The Tri-Council policy statement includes a discus-
sion of placebo-controlled studies which has relevance for
the designs described above. Under these guidelines, placebo-
controlled studies are ethical under certain conditions. Exam-
ples of these conditions include when there is no standard

treatment, when effective treatment is not available to paticnts

Table 1. Treatment Efficacy Articles by Journal and Design Type.

Single Total
Group : Case Number of
Journal Design %ub]'ect Study Articles
esign
Journal of Speech-Language-Hearing Research 9 8 7
Child Language Teaching and Therapy 4 3 9 16
Language, Speech, and Hearing Services in Schools 3 4 7
British/European/International Journal of Disorders of 6 1 7
Communication
American Journal of Speech-Language Pathology 3 1 4
Journal of Speech-Language Pathology and Audiology 1 1
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due to cost constraints or short supply, and when testing an
add-on to the standard treatment.

The studies which involved providing typical services for
the control group (e.g,, Hess, Wagner, DeWald, & Cohn, 1993;
Masterson & Perrey, 1999) clearly meet ethical guidelines. Of
the studies employing no treatment and delayed treatment
designs, two involved young children for whom a definitive
diagnosis of impairment could not be made and for which no
standard treatment exists (i.e., Robertson & Ellis Weismer,
1999; Ward, 1999). Others took advantage of the fact that
there were waiting lists for services. Gibbard (1994) explicitly
states this but it was also the case for the study reported by
Fey and his colleagues (Fey, Cleave, Long, & Hughes, 1993;
Fey et al., 1997). McDade & McCarten (1998) used children
who could not attend the treatment sessions as their control
group. Although this raises concerns about nonrandom as-
signment, to be discussed later, it does address the ethical is-
sues of withholding treatment.

Instead of making comparisons to a no- or delayed-treat-
ment control group, a number of studics compared different
intervention programs. These studies differed from studies in
which the control group received the standard clinical or edu-
cational programs in that the experimenter designed and im-
plemented both treatment programs. Thus, the nature of the
intervention with both groups was known. In addition, this
design avoids the problem that arises when there is no contact
with the control group, as discussed carlicr. This design is
most appropriate when a new intervention is being compared
to one that has been proven effective. If this is not the case,
difficulties arise when both programs appear to be beneficial.
There is no evidence that the gains seen are greater than those
which would have taken place with no treatment. Thus, nei-
ther treatment has been shown to be efficacious. This is less
of a problem if a significant difference is found between the
two programs, In this case, the assumption that the better of
the two programs is more effective than no treatment is ap-
propriate. This difficulty can be avoided by including a de-
layed-treatment control group in addition to the two treatment
groups as seen in the study by Fey and his colleagues (Fey et
al.,, 1993, 1997).

The intervention programs compared in the studies re-
viewed for this article differed along a number of dimensions.
A number of studies contrasted two different approaches to
therapy such as Milieu Therapy versus the Communication
Training Program for learning early word combinations (Yoder,
Kaiser, & Alpert, 1991) or modelling versus self-evaluation
for learning the use of constraint questions (Mann-
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Mandelbaum, 1990). Some studies involved programs differ-
ing in intervention agents, that is who provides the treatment
(e.g., Fey et al,, 1993; Gibbard, 1994; Kot & Law, 1995). Oth-
ers compared individual to classroom-based treatment (e.g,,
Roberts, Prizant, & McWilliam, 1995; Wilcox, Kouri, &
Caswell, 1991). Finally, there were studies in which the con-
trol group reccived therapy targeting another language area
(e.g, Hyde Wright, 1993) or another developmental domain
such as cognition (c.g., Gibbard, 1994).

There werce three studies in which group results of within
subject comparisons were presented. In within subject treat-
ment efficacy designs, each participant receives both interven-
tions, each targeting different language goals. However, rather
than examining progress on an individual participant level, as
is done in single subject designs, the data for each experimen-
tal condition are combined from all participants and group
comparisons of the effects of the two treatments are made.
When within subject designs are used, since each person re-
ceives both interventions, factors such as parental intcraction
style and personal history are equated across the two treat-
ment conditions. However, there is always the possibility that
the findings are at least partly the result of an interaction be-
tween the two interventions, In this review, two studies
(Camarata, Nelson, & Camarata, 1994; Nelson & Camarata,
1996) assigned specific language targets for cach child to ei-
ther recasting or imitation treatment conditions. Within sub-
ject comparisons were made between targets treated through
recasting and thosc assigned to the imitation condition. In a
unique design, Warren and his colleagues published a study in
which they took data collected through a number of single
subject design studies of milieu therapy and aggregated them
to do group comparisons between baseline and treatment
scores (Warren, Gazdag, Bambara, & Jones, 1994).

Group designs have the advantages of being able to
employ statistical procedures to assess the reliability of the
findings and of allowing generalization to the population from
which the participants were chosen. Generalization, however,
requires a number of assumptions about the nature of the
groups, such as the assumptions that the variability in the two
groups is equal or that all participants will respond in a simi-
lar manner to the intervention(s) (Silverman, 1998). In 1994,
Attanasio published an article in which he outines some of
the difficulties with group designs for efficacy studies. Ran-
dom assignment to groups, sometimes with matching of sub-
jects on critical variables, is used to try to ensure the groups
are equal across a wide range of variables both measured and

unmeasured. Attanasio (1994) pointed out that random as-
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signment to groups is critical to the assumptions on which
generalization is based and stated that true randomization s
often not done in cfficacy studies in our field. Of the studies
reviewed here, 17/25 used random assignment to groups.
Other studies used only matched subjects (e.g, Wing, 1990;
[Iyde Wright, 1993), while others used children from natu-
rally formed groups (c.g, from another class in the same school
— Kaufmann ct al,, 1994; Hess et al., 1993), from children
who could not attend the experimental sessions (McDade &
McCarten, 1998), or whose parents’ failed to respond to the
offer of additional services (Masterson & Perrey, 1999), Al-
though rescarchers can test to sec that the groups did not
differ on pretest measures, this does not ensure that they did
not differ on untested, but important variables. Therefore, when
studies do not use random group assignment, caution must
be taken when generalizing the results. The necessary degree
of caution depends on the nature of the groups. If the natu-
rally occurring groups were randomly (or semi-randomly) cre-
ated (e.g, another class), the concern is less than if the groups
were divided based on a potentially critical factor (c.g, par-
ents not responding to the offer of extra services which may

suggest less support at home).

Another weakness of group designs that Attanasio (1994)
discusses is that the aggregated data only provide information
on the central tendency of the group, not on individuals. It is
certainly possible, if not likely, that although the treatment
was effective on a group basis, not all individuals responded
to the treatment. In group design studies, if the researchers
provide data on individual participants in addition to the group
analyses, the reader is able to judge how representative the
group results are for the individuals. Twelve of the group
design studies reviewed provided some individual data on treat-

ment effects.

A final factor that is important to consider with group
designs is the number of participants. The adequacy of the
sample size is determined by a number of factors including
the purpose of the study, the expected size of the treatment
effect, and the variability of the data (Schiavetti & Metz, 1997).
The number of participants involved is an important factor in
determining the statistical power of a study. All things being
equal, the smaller the group size, the less the power. When
statistical procedures are used without sufficient power o find
a group difference, the possibility of a Type 11 error (deciding
there is no group difference when one truly exists) is high.
Sample sizes in the studies reviewed ranged from 8 (4 per
group) (Hyde Wright, 1993) to 58 (28 and 30 per group) (Yoder
& Warren, 1998). Across the 25 studies, the number of par-

ticipants was fairly cvenly distributed between the two extremes.
Silverman (1998) states that morc than 10 participants are
usually required for group designs. Only onc of the studies
reviewed did not meet this minimum criteria (Hyde Wright,

1993).

Single Subject Design Studies

Fightecen of the studies identified involved single sub-
ject designs. These involved a varicty of procedures designed
to establish experimental control. Three studies utilized a sim-
ple bascline period as their experimental control. There were
two (Tyler & Sandoval, 1994), three (Schuele, Rice, & Wilcox,
1995) and five (Biggs Masters & Pine, 1992) measurements
taken during baseline. By obtaining multiple measures before
the treatment program is initiated, the stability of the behav-
iour under examination can be established. Thus, if a differ-
ence is scen in measurcments taken after treatment, it is
assumed not to be just random fluctuation but a true effecr of
treatment. The number of measurements needed to establish
a stable bascline depends on the variability of the behaviour
under examination, but generally more than two or three are
required unless the behaviour is unusually stable, What a sim-
ple bascline design does not control for is the possibility that
something clse responsible for the change happened

coincidently with the initiation of trearment.

Other single subject experimental design studies have
achieved greater control by using multiple baselines lasting
different lengths of time for cach participant (c.g., Ezell &
Jarzynka, 1996; Kaiser & Hester, 1994; Venn, Wolery, Fleming,
DeCesare, Morris, & Cuffs, 1993), If the effect of treatment
is seen in each participant even though treatment was initiated
at different times, the possibility that another factor that oc-
curred coincidently at the beginning of treatment was respon-
sible is greatly reduced. In the studies employing this design,
baselines ranged from a minimum of three to a maximum of
five in one study (Yoder, Spruyterburg, Fdwards, & Davies,
1995) to a minimum of five and a maximum of 40 in another
(Warren, Yoder, Gazdag, Kim, & Jones, 1993). An adequate
baseline or baselines is critical for experimental control in sin-
gle subject designs. However, when baselines last for a sub-
stantial length of time, the ethical issues of delaying treatment,

which were discussed earlier, arc raised.

A number of studies involved an alternating trearment
design where cach participant received both treatment
protocols. To judge the relative effect of the treatments, spe-
cific vocabulary (Haynes, 1992; Sorcnsen & Tey, 1992), sc-
mantic retations (Clements-Baartman & Girolametto, 1995;
Kim & Lombardino, 1991) or storybooks (Bradshaw, Hoffman,
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& Norris, 1998) were assigned to the different treatment con-
ditions, With this design, the assumption is that other factors,
such as maturation, would affect treatment targets in both
intervention protocols the same and, thus, if one treatment
feads to greater gains, those gains must reflect effects of that
treatment,

As with group designs, there are strengths and weak-
nesses to single subject designs and it is important to interpret
the findings in light of these. A major advantage with single
subject designs is that the dara from individuals are available
rather than just aggregate data, The reader can see how a real
person responded to the treatment. Further, one can deter-
mine how many participants did not respond to the interven-
tion. The weakness, of course, is that generalizability of the
results is limited. The more participants involved in the study
and the more consistent the findings across participants, the
more confidence one can have that others will respond in a
similar manner. The number of participants in the studies re-
viewed ranged from two (FEzell & Jarzynika, 1996; McGregor,
1994) to cight (Biggs Masters & Pine, 1992; Goldstein, Fng-
lish, Shater, & Kaczmarck, 1997).

In addition to replications within a study, there can be
replications of an intervention program or technique across
studies. In this review, a total of five were single subject de-
sign studies of milieu therapy (Kaiser & Hester, 1994; Venn
et al, 1993; Warren et al., 1993; Yoder ct al., 1994; Yoder ct al.,
1995). Further, as noted previously, Warren and his colleagues
(1994) published a study in which the results from a number
of single subject studies were combined and group analyses
done. An alternative which was not found in this review is a
meta-analysis involving a number of related single subject
research studies (Busk & Serlin, 1992).

Beyond the difficulties with generalization, some tradi-
tional assumptions of single subject designs can limit their
appropriateness for certain language intervention rescarch.,
Under thesc designs, the experimental treatment is presumed
to be responsible for the changes scen when those changes
arc tied in time to the introduction of the intervention. If the
impact of intervention is delayed, the claim that the interven-
tion caused the changes is less strong (Kratochwill, 1992).
However, depending on one’s theory of language acquisition
or how the intervention is designed to impact language, im-
mediate cffects may not be expected. Under these conditions,
single subject designs may be inappropriate. Group designs
may be a better choicc since demonstrating the effects of treat-
ment does not rely on tying the observed changes to the intro-
duction of intervention. T'urther, Levin (1992) cautions that
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when the treatment effects are very broad or impact individu-
als who differ on a variety of dimensions, this also raises doubts
about the inference that the intervention was responsible for
the changes noted. On the other hand, it is often clinically
desirable to impact development broadly. Still, interventdons
which impact behaviours or situations to which there is no
conceptual or theoretic link lack discriminant validity which
weakens the claim that the intervention was responsible (Levin,
1992). Thus, it is important that the researchers make clear
predictions of what the impact(s) of the intervention will be

based on their theories of language and language learning,

Discriminant validity can be demonstrated through the
use of multiple basclines from each participant (Levin, 1992).
In this case, the researcher is monitoring a number of behav-
iours or goals. Treatment goals are treated directly and ex-
pected to change with the introduction of the treatment.
Control goals, on the other hand, are not treated and are not
expected to be impacted by the treatment. However, they are
assumed to be influcnced by all other factors (e.g, maturation,
attention from the examiner, cte) in the same manner as the
experimental goals. Thus, if growth is seen on the experimen-
tal goals but not on the control goals, it 1s assumed that the
treatment was responsible and discriminant validity is shown.
A study may also involve other behaviours which are expected
to be indirectly affected by treatment, possibly with a time lag,
These are referred to as generalization goals. The identifica-
tion of appropriate control and generalization goals is very
much dependent on one’s theory of language and language
learning. For example, as Long and his colleagues (I.ong,
Olswang, Brian, & Dale, 1997) noted, there are two views of
how children move from single words to two word combina-
tions. One is that there is a lifting of a general constraint such
that two word utterances of a variety of sorts are possible.
The other view proposes that children’s knowledge of abstract
grammatical classes and semantic roles allows them to build
specific semantic relations, The first theory would predict that
the child is learning to combine two words in general. Thus,
regardless of what two word utterances were used in treat-
ment, any other two word utterance would be seen as a gener-
alization goal since treatment would be expected to impact
that learning, The sccond would predict that learning would
occur on a semantic relation by semantic relation basis. Thus,
if action-object and agent-action utterances were trained, other
action relations (e.g,, action-location) would be viewed as gen-
eralization goals while two word utterances that mark seman-
tic relations such as possessor-possession would be viewed as

control goals,
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Of the studies reviewed, only three had direct measures
for discriminant validity. Two studies monitored the children’s
acquisition of untreated items as control goals. The control
goals in the studies reviewed were untreated exemplars of the
target set such as specific words in a word learning study (e.g.,
Sorensen & Fey, 1992) and semantic relations in a study of an
intervention targeting the development of semantic relations
(c.g., Clements-Baartman & Girolametto, 1995). Conversely,
studies which were designed to teach strategies for word find-
ing (McGregor, 1994) or comprehension of jokes (Ezell &
Jarzynka, 1996) used untrained items as generalization goals.
The third study which documented discriminant validity in-
volved the collecting basclines of behaviours not expected to
be affected by a given intervention. In the study by Ezell &
Goldstein (1991), children were trained to use requests for
clarification in response to four types of communication break-
downs. Training was introduced for the second type of inad-
cquate message (e.g, interfering signal) when mastery was
reached on the first {e.g., unfamiliar word). Training on the
third type followed mastery on the second and so on. The
children’s responses to all four types of breakdowns were
measured throughout the study. Thus, the researchers were
able to show that each training procedure impacted only the
type of inadequate message it targeted.

As stated carlier, some studies have involved an alternat-
ing treatment design in which each participant received both
interventions. This design assumes that the children receiv-
ing the interventions do not actively apply information or skills
learned in one intervention to targets of the sccond interven-
tion. In this review, the studies that used an alternating treat-
ment design compared the presentation of discrete items such
as words (Sorensen & Fey, 1992), or semantic relations
(Clements-Baartman & Girolametto, 1995; Kim &
Lombardino, 1991), or storybooks (Bradshaw et al., 1998)
under the two treatment regimes lasting a relatively short time.
As such, the possibility of interaction between the two treat-
ment protocols may have been slight. However, this type of
design clearly is not appropriate if the interventions are de-
signed to teach the children rules or strategies which they can
then apply, or to activate the children’s language learning mecha-
nism so that they can benefit more from the language sur-
rounding them throughout the day.

Case Studies
Nine of the reviewed articles were classified as casc stud-
ies. A study was placed in this category if only pre- and post-
treatment data were provided. In other words, there was no

experimental control to e¢liminate alternative influences, such

as maturation, as factors responsible for the results. In three
of the studies, there were treated and untreated targets. One
study involved the acquisition of the regular past tense mor-
pheme (Eyer & Leonard, 1994) and the other two studies ad-
dressed word finding skills (Easton, Scach, & Easton, 1997,
Wittrnann, 1996). For this report, the untreated words in these
studies were viewed as generalization rather than true control
goals as the treatment involved learning a rule or strategies
which the child could apply to untreated words. Thus, these
words did not provide experimental control. The category of
case studies included reports on a single child (e.g Klecan-
Aker, 1993; Layton & Savino, 1990), as well as two reports of
programs conducted with a group of children (Lamb, Bibby,
& Wood, 1997; Sim, 1998).

Clinical Significance

When evaluating an efficacy study, in addition to evalu-
ating the degree of experimental control, (i.e., how strong the
evidence is that the intervention was responsible for the change
noted), it is necessary to consider the clinical significance of
that change. In other words, given that there was an effect of
treatment, how important is it? There are a varicty of param-
eters that should be examined when considering the clinical
significance of a treatment efficacy study. As Attanasio (1994)
points out, the statistical significance reported in a group de-
sign study does not address the importance or magnitude of
the group difference. He suggests that group design studies
should report the effect size in addition to the statistical sig-
nificance level. Of the 25 studies in this review which incor-
porated group statistics, only four reported effect sizes. When
single subject designs are used, because the scores of indi-
vidual participants arc reported in the article, the magnitude
of the change achieved by each participant can be determined
by examining the data directly. As an alternative to ‘eyeballing’
the data, Bain and Dollaghan (1991) discuss two metrics, the
Intervention Efficacy Index: (1EL) and the Proportion Change Index
(PCI) as ways to quantify changes within an individual sub-
ject. Because both of these require age equivalent data, not all
studies could employ them. However, only one study was found
to have used the PCI. This was a group design study con-
ducted by Yoder et al. (1991). No study revicwed used the
IEL

When evaluating the clinical significance of a treatment
effect, it is important to have information on the maintenance
of the new skills or, ideally, the continued improvement after
treatment is discontinued. Of the 18 single subject design stud-
ies, seven included data from maintenance measures. These

varicd from measurements taken immediately after treatment
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but without the supports provided by treatment (e.g,, Venn et
al,, 1993) to 10 weeks post-treatment (e.g., Bzelle & Goldstein,
1991). The inclusion of maintenance data was less frequent
in group designs but it did occur. For example, Hyde Wright
(1993) reported on the children’s performance one month post-
treatment and the study by Ward (1999) involved examining
children’s outcomes three years after the provision of treat-
ment. The study by Gottschalk et al. (1997) reported on a
follow-up with the children from an earlier study of a treat-
ment for metapragmatic development (Kaufmann, Prelock,
Weiler, Creaghead, & Donnclly, 1994). Also, as part of their
second report on their intervention project, Fey and his col-
leagues report on the development of 10 children five months
after the completion of treatment (Fey, Cleave, & Long, 1997).
Five out of the nine case studics included maintenance data.
In these studies, the time after treatment ranged from one to
two months (Sim, 1998) to one year (Layton & Savino, 1990).

Another important consideration is how broad the effect
of treatment was. This can be viewed from a number of per-
spectives. Many of the single subject design studies included
measures of generalization. These included generalization to
another person {(e.g, Yoder, Warren, Kim, & Gazdag, 1994);
materials (e.g,, Clements-Baartman & Girolametto, 1995);
untrained ttems (e.g., McGregor, 1994) or setting (e.g., War-
ren, Yoder, Gazdga, Kim, & Jones, 1993). One study of peer
interaction included not only measures of number of interac-
tions but also examined sociometric ratings (Goldstein, Fng-
lish, Shafer, & Kaczmarck, 1997). Thus, the impact of
treatment was documented in a related area. In group design
studies, similar demonstrations of generalization can be seen.
For example, Fey and his colleagues used language samples
collected with the children’s parents rather than the SLP as the
data for their experimental measures (Fey et al., 1993; Fey et
al,, 1997) and Wilcox and her colleagues collected samples in
the children’s homes to evaluate a treatment that was provided
at school (Wilcox et al., 1991). Robertson and Ellis Weismer
(1999) collected parent report data on linguistic and social/
behavioural development in addition to their direct linguistic
measures. Furthermore, Ward (1999) looked at the number
of children who were receiving services three years later as a
measure of the impact of her treatment program. In contrast,
some studies measured the impact of treatment in very nar-
row contexts (Haynes, 1993; IKim & Il.ombardino, 1991;
Masterson & Perrey, 1999).

Of course, when evaluating the magnitude, permanence,
and breadth of rcported treatment effects, it is crucial that the
nature of the intervention be considered. Some of the stud-

Treatment Efficacy

ics reviewed involved intervention programs designed to im-
pact a relatively narrow area of language development and
the effect of treatment was demonstrated in that narrow area.
Studies of this type addressed areas such as the use of con-
straint questions (Mann-Mandelbuam, 1990), the use of re-
quests for clarification (Fzelle & Goldstein, 1991), peer
initiations (Schuele, Rice, & Wilcox, 1998) or the comprehen-
sion of jokes (Iizell & Jarzynka, 1996). These would not be
expected to impact overall language development. However,
others reported on intervention programs designed to impact
language development more broadly and the measures used
were consequently more comprehensive (e.g., Bradshaw et al.,

1998; Fey et al,, 1994; Kaiser & Hester, 1994; Ward, 1999).

Related to the nature of the treatment, is the length of
intervention. Narrowly focussed treatments generally involve
less treatment time than programs expecting to impact lan-
guage broadly. When evaluating the clinical significance of a
treatment effect, it is important to consider the cost of the
treatment, in both terms of tme and money, relative to the
benefits. Of the studics reviewed, treatments varied from three
sessions (Kaufmann et al, 1994) to six months (Yoder & War-
ren, 1998) or eight months (Fey et al,, 1997). Obviously, a
program that involved six or eight months of treatment would
need to demonstrate much larger and broader cffects than
would a program lasting three sessions for those effects to be

considered clinically significant,

Clinical Feasibility

The third group of features to consider when reading
efficacy research addresses the issue of whether and how cli-
nicians can incorporate the findings into their practice. If
clinicians are to make use of the information from efficacy
studies, sufficient detail in terms of the characteristics of the
participants must be provided. The issue raised is whether
there is enough information provided so that clinicians can
determine if their clients are sufficiently similar to the cxperi-
mental participants to expect similar results. In addition, it is
critical that the intervention program(s) or techniques are de-
scribed in enough derail to allow clinicians to implement them,
Reports on interventions that were narrowly focussed gener-
ally provided sufficient intervention details (e.g,, Hyde Wright,
1993; McGregor, 1994), but more broadly based interventions
often containcd few details regarding the intervention
program(s) (e.g., Gibbard, 1994). The major reason for this is
that there are often length limits for articles. It is difficult to
provide sufficient details of both the intervention and results
in a single article. As a means around this difficulty, Cleave
and Fey (1997) published a separatc article describing the in-
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tervention programs involved in their study (Fey et al, 1993;
1994; 1997). Milicu therapy, the focus of a number of studies,
has also been described in detail in a variety of places (e.g.,
Hare, 1985; Yoder & Warren, 1993). For some studies, pro-
viding the details of the intervention program(s) is less of an
issuce because they have implemented commercially available
intervention programs, sometimes with a modification. Thus,
the details of the intervention are available elsewhere (e.g.,
Girolametro ct al., 1996).

Finally, if clinicians arc to the adopt the new interven-
tions, it is important that they be ‘do-able” in a clinical setting.
That is, they must involve reasonable demands, in terms of
cost and expectations for the clinician, child, teacher, and/or
parent. If significant changes to a program are needed before
it can be implemented in a clinical setting, one cannot assume

that the effects scen in the efficacy study will be replicated.

Conclusions

A variety of study designs has been used by rescarchers
to examine the efficacy of language intervention with chil-
dren. Fach of these designs has its own strengths and weak-
nesses. They make different assumptions and have different
requirements, Because of that, studies employing these de-
signs serve different purposes and can make different claims,
However, if conducted appropriately, they all can provide usc-
ful information in our development of effective, efficient in-
tervention programs. Studies that provide adequate
experimental control, cither through group or single subject
designs, allow us to have confidence in judging the effects of
treatment. Case studies, while they do not involve the experi-
mental control necessary to prove treatment cffects, can be
uscful in identifving promising new procedures to test and in
demonstrating extensions of tested protocols to new
populations and settings. Studies of comprehensive treatment
packages asscss programs designed to address most, if not
all, of children’s typical language learning goals. However, stud-
ies of short-term therapies that affect a limited area of lan-
guage can provide important information in the development
of more comprchensive treatment programs. If we are to
improve the services we provide to children with language
learning needs, we need converging evidence of a treatment’s
effects from various types of studies and also replication of
successtul experiments with that treatment. In addition, it is
vital thar clinicians are able to evaluare the strengths and weak-
nesses of cfficacy studies and make appropriate applications

of the studies’ findings to their clinical work.
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