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Figure 2.
The confidence interval (CI) of the effect size accounts for

the possibility that the measurement of an outcome (e.g.,
phonemic awareness) is not perfect and the effect size is a
“best estimate” result. The 95% CI tells us the potential
range of effect sizes that could be expected. For example, if
a study reported that the average

effect size for the improvement of Meta-analyses provide
PA after intervention was & =50,  a statistical summary

we need to know how precise of the magnitude
that effect size is in describing of the effect of an
the effect of the intervention. intervention and the
Assume that the 95% Cl is .30 o~ Percentage of treated
.70. This means that 95% of the individuals who may

benefit from the
intervention.

time we can be confident that the

true effect size will be between
.30 and .70 standard deviations,
suggesting that between 62% and 76% of the children
participating in the intervention would show a positive
benefit from the program when compared to children not
participating in the intervention.

However, suppose the 95% CI was -0.10 to 1.10. Now we
have a very different situation. Anytime an effect size includes
zero or a negative value (e.g., -0.10), the results indicate a
possibility that the control group could perform better than
the treated group. That is, the true effect size could favor the
children who did NOT receive the intervention. In this case,
because the confidence interval of the effect size contains
zero, we also would need to conclude that the difference
between the treated and control groups was not statistically
significant and any difference between groups could be due
to chance or other factors.?

Now that Marc and Laila had a basic understanding of the
statistics underlying a meta-analysis and its interpretation,
they were ready to review and evaluate the Ehri et al. (2001)

They found that meta-analysis provides a statistical  srudy as a basis for making an evidence-based decision to
summary of the magnitude of the effect of an intervention  modify the IEP for HC.

and the percentage of treated individuals who may

benefit from the intervention. The primary statistics in

the meta-analysis are the effect size and the confidence ~ Main Results of Ehri (2001)
interval of the effect size. The effect size is simply the Source qf Evidence

difference between the treated and control participants at . .
p p The data for the meta-analysis conducted by Ehri et al.

(2001) was obtained by searching two databases, ERIC
and PsycINFO, resulting in a total of 637 articles from

the conclusion of the intervention program as measured
in standard deviation units.! The effect size is often
represented with the symbol Cohen’s (1988) d (difference)
and is interpreted on the basis of small (<.2), medium
(2 to0 .7), or large (>.7) effects as measured in standard
deviation units.

1. We recognize that the calculation of the effect size is mathematically and statistically more complicated than presented here. However, the basic

principle of the effect of the intervention is a comparison of the treated and control participants, and this is the conceptual basis for the effect
size. For more information on the statistical basis of the effect size calculation, the reader is referred to Lipsey and Wilson (2001).

2.Statistical Hint: The smaller the CI, the more closely the individual scores are to the average effect size (less variability) and the more precise the effect size
in representing the sample or population being studied. The larger the CI, the more different the individual scores are to the average effect size (greater
variability) and potentially the less representative the effect size in representing the sample or population. We always would like to see a more narrow CI.
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ERIC and 1,325 articles from PsycINFO. A total of 52
studies met all the criteria for inclusion and resulted in
data for 96 treatment versus control group comparisons.
These comparisons served as the basis for the analysis of
the effect of PA intervention for atrisk, reading disabled,
and typically developing children.

Once Ehri and colleagues (2001) had collected the 52
studies, they coded each study for variables that might help
clarify and explain the factors that would influence the
degree of the effect of the PA intervention. The categories
of variables they assessed included: research design (e.g.,
type of design), participant characteristics (e.g., age,
gender, reading level), publication characteristics (e.g., date
of publication), intervention characteristics (e.g., length
of instruction, skills taught), and outcome characteristics
(e.g., segmentation, blending, deletion). In addition, the
data needed to calculate the effect size was extracted from
the results section and the effect size for each comparison

in each study recorded.

Quality of Evidence

The authors screened the articles for research quality using
Troia’s (1999) criteria for measuring methodological rigor
that included an assessment of internal validity (the degree
to which the outcome can be attributed to the intervention)
and external validity (the degree to which the results can
be generalized to a larger population). When examining
the PA outcomes, Ehri et al. (2001) found that the most
scientifically studies statistically

rigorous produced

significantly larger effect sizes.

Effects of Evidence

Opverall Impact of PA Training on PA
The primary outcomes measured across the 52 studies
for which an effect size was

The most scientifically calculated were PA, reading,

rigorous studies and
produced statistically
significantly larger
effect sizes.

spelling.  Effect-size
calculations also were provided
for moderator variables (i.e.,

factors that might help explain

a study result), including
time of posttest, outcome measures of PA (segmentation,
other),

participants, PA intervention, delivery unit (individual,

blending, deletion, and characteristics  of
small group, classroom), and research design (random
assignment, treated controls, untreated controls, sample
size). Comparisons of posttest treatment outcomes for PA
yielded an overall effect size of = .86. The effect sizes for

moderator variables ranged from .48 to 2.37 and were all

statistically significant (see Table 2 in Ebri et al. 2001).

The data also revealed that PA training produced
significantly positive performance on PA tasks for children
identified as reading disabled (4 = .62). Ehri et al. (2001)
also assessed the impact of PA training for grade level and
found that children in grades two through six improved PA
performance (4 = .70).

Overall Impact of PA Training on Reading

The overall effect size for reading outcomes was d = .53,
which was significantly larger than zero (95% CI .47
to .58), providing evidence to

suggest that PA training positively

impacted reading performance.

impacted reading

Effect sizes also were calculated for
performance.

PA training positively

all moderator variables and ranged
from .21 to 1.33 (as in the PA
analysis above) and were all statistically significant.

In addition, the data revealed that PA training produced
significantly positive reading performance for children
identified as reading disabled (4 = .45). Ehri et al. (2001)
also assessed the impact of PA training for grade level and
found that children in grades two through six improved
reading performance (4 = .49).

Impact of Program Delivery
The effect sizes associated with the major components of
the PA training programs are summarized in 7able 1 (See

2. 7).

These data suggested that PA training that included one
or two PA skills resulted in largest effects for both PA and
reading outcomes. Similarly, children receiving PA training
in a small group format showed the greatest gains in PA
and reading performance. It was also the case that children
showed the largest gains in PA and reading performance
when the length of the PA training programs was between
5 and 18 hours.

However, it is important to note that these gains in PA
performance reflect an average of all studies reporting on
a given variable. The most accurate interpretation does not
allow us to suggest that any individual outcome is associated
with any other individual outcome. For example, children
being taught one skill (e.g., blending) may have received
training in either individual, small group, or classroom
settings. Thus, it cannot be assumed that being taught one
skill in a small group is the most effective intervention for
teaching PA skills.

Ehri et al. (2001) point out a number of additional issues
that are not addressed by their review that might impact
the effect of PA intervention including:
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1. Student Characteristics: participant definition
(e.g., atrisk, SES); age-related impact
2. Instructional Features: multiple-skill instruction;

hierarchy of instruction; causal link of PA to
reading mastery; length of instructional program

3. Reading Comprehension Impact: reading
ability; type of outcome measure

4. Research Design: instructional fidelity
5. Moderators: dialectal differences; bilingualism

Application of Evidence
It is clear from the data provided in the Ehri et al. (2001)
meta-analysis that reading disabled, at-risk, and typically

children
in PA could be expected to show

developing instructed

Children instructed in
PA could be expected
to show substantial
improvements in PA
(d = .86) and reading

(d =.53).

substantial improvements in PA
(v = .86) and reading (4 = .53). In
addition, Ehri et al. provided data
to support the acquisition of PA
skills for reading disabled students

d = .62
in grades two
(d=.70). The Ehri et al. data also support the acquisition of
reading skills for the reading disabled student (4 = .45) and
for students in grades two through six (4 = .49). From these

and for students

through  six

findings, Marc and Laila concluded that there is a scientific
basis for PA training and that PA training should improve
not only HC’s ability to detect individual sounds in spoken
words but also improve his reading performance; thus, a
change in HC’s IEP is warranted.

A question remains, however: What exactly will the
intervention approach look like that Marc or Lalia will
implement as a result of the evidence they have uncovered?
Based on their review of the intervention effects associated
with the different outcomes, Marc and Lalia decide to
develop an intervention program that includes teaching
two PA skills [segmenting, blending, or deletion (4 range
.61 to .87)], using small group instruction (& = 1.38) for at
least 10 instructional hours (4 = 1.37).

While Marc and Laila have found evidence to support
PA training, they are aware that the evidence and their
intervention plan are incomplete in many important
respects. For example, the Ehri et al. (2001) meta-analysis
does not address such questions as how many instructional
sessions to conduct, how long each session should last,
who should deliver the PA training, what the instructional
components of the intervention should be, and a host
of other possible questions that Marc and Laila might

encounter while developing the new intervention plan for

Guidelines to a Decision-Making Process
5

HC. These questions will need to be addressed based on
Marc and Laila’s clinical experience and expertise.

DISCUSSION

This scenario leads us to recognize that research does not
and cannot provide a complete answer to all questions of
clinical practice. It is the combination of scientific evidence
and clinical experience and expertise that ultimately guides
us in designing and delivering high quality, evidence-based
interventions.

In general Ehri and colleagues (2001) have provided a
comprehensive assessment of the available evidence for the
effects of PA instruction across ages, programs, and abilities.
The conclusions drawn by Ehri et al. are appropriate for
the data presented and potential shortcomings recognized
are appropriate. Specific to the SLP, Ehri et al. provide a
summary of the evidence regarding the components of PA
that are impacted by intervention, recommend a hierarchy
of intervention tasks, and provide information regarding
available commercial intervention programs. Their meta-
analysis also is a tool that the SLP can use to help guide
teachers in the classroom and to support evidence-based
instruction in the classroom through a collaborative,

consultative, or inclusive model.

While the process and resulting decisions made by Marc
and Lalia are reasonable and justified based on the available
research, it is also the case that Marc and Laila cannot
devise a more exacting plan of intervention due to the
limitations of the data available. This is not to suggest that
the final decision to implement a PA training program is
inaccurate, but a fuller description and implementation of
the intervention program is where their clinical experience
and training become part of the evidence-based-practice
equation. Marc and Laila have done the best they can as
clinical professionals. The evidence available to them limits
their decisions and actions in designing a program for HC.
It is their clinical experience and expertise that will really
define the success of the PA training program they design
and deliver for HC.
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Table 1. Effect size associated with PA and Reading outcomes

PA Reading

Variable Outcomes Outcomes
Reading Group

At Risk 0.95 0.86

Disabled 0.62 0.45

Normal Profress 0.93 0.47
Grade

Preschool 2.37 1.25

Kindergarter 0.95 0.48

First 0.48 0.49

Second-Sixth 0.70 0.49
Skills Taught

One Skill 1.16 0.71

Two Skills 1.03 0.79

Three or More Skills 0.70 0.27

Blend & Segment Only 0.81 0.67
Delivery Unit

Individual 0.60 0.45

Small Group 1.38 0.81

Classroom 0.67 0.35
Length of Instruction

1 to 4.5 hours 0.61 0.61

5 to 9.3 hours 1.37 0.76

10 to 18 hours 1.14 0.86

20 to 75 hours 0.65 0.31




