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Chapter 5
Skill-by-Treatment Interaction: Increasing 
the Likelihood for Success in Reading 
and Math

Matthew K. Burns, McKinzie D. Duesenberg, and Monica E. Romero

Abstract The current chapter describes the skill-by-treatment interaction (STI) 
framework for directing academic interventions, which use preintervention data in 
the skill being intervened to identify skill deficits and select interventions with the 
highest likelihood of success. Poor academic skills place children and youth at 
extraordinarily high risk for mental health issues during school and later in life. 
Strong academic skill interventions may be the strongest possible prevention activ-
ity for improving mental health. We summarize relevant research and outline spe-
cific guidelines to select interventions for reading and math. The chapter concludes 
with case studies demonstrating STIs in action.

Schools are facing an ongoing crisis of low academic proficiency as students are 
graduating with lower skills in reading and math in 2019 than they did in 2015, and 
only 37% of them are proficient in reading and 24% in math (National Center for 
Educational Statistics, 2019). School psychologists are trained in interventions to 
enhance academic skills given that all major professional standards address inter-
vening in this area (Burns, 2019). However, there is no complete agreement on how 
best to do so.

Using preintervention measures of achievement to predict intervention effects 
has been called a skill-by-treatment interaction (STI; Burns et al., 2010) and has 
been used to identify interventions that were most likely to be successful for indi-
vidual students. Interventions are developed from an STI paradigm based on student 
functioning within the skill rather than by assessing assumed underlying aptitudes 
(Burns et al., 2014). For example, a student with a deficit in reading decoding would 
respond better to an intervention that addresses decoding than a student for whom 
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that skill is well developed but who struggles in a different aspect of reading such as 
comprehension. Within the skill of reading decoding, a student who is slow and 
inaccurate would likely benefit from an intervention that involves high modeling of 
the skill with immediate corrective feedback, but a student who is accurate and slow 
might require more practice opportunities with feedback. This chapter will discuss 
the theoretical underpinnings of STI, the clinical reasoning model for implementing 
STI, and the implications for prevention and assessment within school psychology. 
Finally, we will present case studies demonstrating an STI framework in action.

 Guiding Framework/Theoretical Approach for Assessment, 
Prevention, and Intervention

The process of targeting interventions within STI involves identifying the most fun-
damental skill in which a student struggles. For example, a student who is low in 
reading fluency and comprehension, but who has acceptable phonemic awareness 
and reading decoding skills, would likely benefit from a reading fluency intervention 
because that would be the most fundamental skill in which the student experiences 
difficulty. In math, if a student struggles with the conceptual understanding of basic 
computation, then the intervention should focus on understanding the underlying 
concepts rather than practice completing the computation. We will discuss relevant 
reading and math development and will provide information about the instructional-
level construct because that is a conceptual basis for much of an STI approach. 
Finally, we will conclude with a discussion of the learning hierarchy because it 
provides the conceptual framework for advanced decision-making within STI.

 Reading Development

The National Reading Panel (2000) identified five critical reading skills that chil-
dren need to acquire to become functionally independent readers. The five reading 
skills for reading success include phonemic awareness (the manipulation of spoken 
syllables in words), phonics, (letters-sound correspondences), fluency (reading 
speed and accuracy), vocabulary (lexicon of known words), and comprehension 
skills (deriving meaning from print). All five reading skills are essential features of 
the reading process that need to be measured systematically to drive information- 
based decision-making.

Phonological awareness (PA) interventions are defined as those that increase 
children’s awareness of the sounds at the word level (e.g., dag, dig, dog). PA inter-
ventions target awareness of the sounds (i.e., phonemes) composing words (e.g., 
“cat” as /k/-/a/-/t/). Accordingly, PA is more specific to reading because this often 
requires decoding words at the phoneme level. Phonics interventions teach associa-
tions between phonemes and orthography, thereby differing from PA interventions 
in that they directly incorporate letters or text. Fluency interventions target the 
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ability to read with speed and fluency (Therrien, 2004). Reading comprehension 
interventions provide “specific procedures that guide students to become aware of 
how well they are comprehending as they read” (National Reading Panel, 2000). 
Typical activities in reading comprehension interventions involve identifying 
themes, inferential thinking, pictorial cues, prior knowledge, reflection, question 
generation, summarization, and story structure (Suggate, 2010).

Reading is conceptualized as the combination of all of the skills listed earlier. 
The Simple View of Reading (SVR) defines reading as the product of decoding and 
linguistic comprehension (Hoover & Gough, 1990). Simply comparing word read-
ing to comprehension can help target interventions. For example, Vadasy and 
Sanders (2009) added a word-level intervention to repeated reading with 98 second- 
and third-grade struggling readers who had low fluency skills, which led to higher 
scores than just repeated reading alone on measures of letter-sound knowledge 
(d  =  0.41), reading fluency (d  =  0.37–0.38), and reading comprehension 
(d = 0.30–0.31). Interventionists can become more precise in their efforts by exam-
ining all of the areas described above. Among struggling readers, phonological 
decoding predicted word reading, and the rate and accuracy of word reading pre-
dicted comprehension (Berninger et al., 2006). Thus, interventions can be targeted 
according to phonemic awareness, decoding, reading fluency, or vocabulary and 
comprehension based on the most fundamental skill in which the student struggles, 
and doing so led to significantly more growth on measures of reading fluency and 
comprehension (η2 = .12 for second grade and η2 = .16 for third grade) than a control 
group that used a comprehensive intervention that addressed multiple aspects of 
reading (Burns et al., 2016).

 Math Development

The National Mathematics Advisory Panel (NMAP, 2008) identified three funda-
mental clusters of skills that are essential to developing proficiency with algebra: 
Number sense refers to a wide range of abilities from the capacity to immediately 
identify quantities, to an understanding of the distributive property. Fractions refer 
to the segmentation of whole numbers represented by traditional fractions, deci-
mals, and percentages as well as the ability to apply basic arithmetic models to 
them. Geometry and measurements involve the ability to calculate the perimeter and 
area of two and three-dimensional shapes, as well as the slope of lines and the rela-
tionships among shapes.

The National Council of Teachers of Mathematics (NCTM, 2000) identified five 
components for what constitutes math proficiency, (1) conceptual understanding, 
(2) procedural fluency, (3) adaptive reasoning, (4) strategic competence, and (5) 
productive disposition. The different areas of math competence described are inter-
woven and complement one another throughout skill development, but conceptual 
understanding and procedural fluency are often the first components to develop 
(NCTM, 2000). Conceptual understanding is the relations that underlie math prob-
lems and procedural fluency is the understanding of the rules and steps to solve the 
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problems (Hiebert & Lefevre, 1986). It is somewhat unclear as to which type of 
knowledge develops first, and the sequence may be specific to the domain or the 
individual (Rittle-Johnson et al., 2001), conceptual understanding may provide the 
basis for procedural fluency. For example, students with conceptual understanding 
should be able to apply certain concepts of understanding to solve familiar prob-
lems, even if they do not have procedural fluency (Burns, 2011).

There is less research regarding how to target math interventions in relation to 
targeting reading interventions. Given that students with math difficulties frequently 
struggle to quickly solve basic math facts (Burns, 2011; Geary et al., 2007), inter-
vention efforts may be more effective for some students if they focus on procedural 
issues such as accurately recalling the basic math fact or completing the steps within 
a problem. For other students, a conceptual intervention might have the most prom-
ise because they lack the basic understanding of the underlying concepts, and teach-
ing the steps to solve the problem would not address the deficit. Burns (Burns, 2011; 
Burns et  al., 2015) used measures of conceptual understanding, demonstrated in 
Fig. 5.1, to target interventions. Students who demonstrated low procedural fluency 
and acceptable conceptual understanding received a procedural fluency interven-
tion, and those who were low in both received an intervention that focused on 
conceptual understanding, both of which led to large effects as compared to inter-
ventions that did not target the student deficit.

 Instructional Level

The term instructional level is probably one of the most used and misused terms in 
education today. We define an instructional level as the appropriate balance between 
task expectations and student performance so that the student can be challenged 
enough to learn new information while having enough background knowledge to 
complete the task (Gravois & Gickling, 2008). An instructional level is conceptually 
similar to Vygotsky’s (1978) Zone of Proximal Development in which a student 
learns the most when taught information that requires some guidance from a skilled 
partner. Academic difficulties are viewed as the results of a mismatch between a 
student's skill and the curriculum or instructional materials (Gravois & Gickling, 
2008). A curriculum that is too difficult results in student frustration, and one that is 
not challenging enough results in student boredom. Instructional material that rep-
resents the perfect match of new material and review so that optimal learning occurs 
represents an instructional level.

The term instructional level came from Betts’s (1946) famous observation that 
students can read books better if they can read about 95% of the words correctly. 
That anecdotal observation led to an entire industry of educational assessments used 
to assess the instructional level, but most of the data generated by published tools 
did not accurately represent an instructional level when independently evaluated 
(McCarthy & Christ, 2010; Parker et al., 2015). In 1977, Ed Gickling coined the 
phrase curriculum-based assessment (Coulter, 1988) to refer to systematic assess-
ment of the “instructional needs of a student based upon the on-going performance 
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Fig. 5.1 Sample conceptual understanding assessment from curriculum-based assessment for 
instructional design. Note. The student is presented with 20 items. Each correctly circled equation 
represents 1 correct answer. An instructional level = 18 out of 20 correct
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within the existing course content in order to deliver instruction as effectively as 
possible” (Gickling et al., 1989, pp. 344–345). The term evolved to Curriculum- 
Based Assessment for Instructional Design (CBA-ID; Gickling & Havertape, 1981) 
to differentiate it from other curriculum-based approaches.

Essentially, an instructional level is determined with CBA-ID by having the 
student engage in the skill with the materials used for instruction and record the 
number and percentage of items for which the student responded correctly (e.g., 
words read correctly, gave the correct letter sound) to determine appropriately chal-
lenging material for intervention. For example, reading is determined by having a 
student read from instructional material for 1-min, recoding the number of words 
read correctly and incorrectly, and then dividing the number read correctly by the 
total number of words to find the percentage of words read correctly. Math involves 
having the student complete a math task for 2 min in a single skill (e.g., a probe of 
single- digit multiplication facts) and computing the number of digits correct per 
minute. As shown in Table 5.1, an instructional level for reading would be material 
in which the student can read 93–97% of words correctly (Gickling & Thompson, 
1985). The material in which the student reads more than 97% is called an indepen-
dent level and is too easy while less than 93% is a frustration level and is too diffi-
cult. An instructional level for math would be 14–31 digits correct per minute for 
second and third graders and 24–49 digits correct per minute for fourth and fifth 
graders (Burns et al., 2006).

Table 5.1 Assessments and instructional level criteria for academic domains

Area Assessment approaches Instructional level

Connected text reading Read passages and books used for 
instruction for 1 min

• 93–97% of words 
read correctly

Decontextualized reading 
skills (e.g., sight words and 
letter sounds)

Word lists, nonsense word measures, 
letter sound measures, etc.

• 90% known

Math computation Timed probes of single-skill 
computation (e.g., single-digit 
multiplication)

• 14–31 digits correct 
per minute for second 
grade and third graders
• 24–49 digits correct 
per minute for fourth and 
fifth graders

Writing Allow students 3 min to write in 
response to picture-word prompts and 
count total words written or correct 
word sequences
Have the student copy simple 
sentences for 3 min and record words 
spelled correctly or correct word 
sequences

Picture Word Prompts 
(3 min)

• Words written 11–18
• Words spelled 

correctly 9–14
• Correct word 

sequences 8–14
Sentence Copy (3 min)
• Words written 14–19
• Words spelled 

correctly 11–16
• Correct word 

sequences 10–16
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Decades of research have consistently supported the effects of teaching students 
with instructional-level material. Having struggling readers read passages in which 
they could read 93–97% of the words increased their time on task, reading compre-
hension, and reading fluency (Gickling & Armstrong, 1978; Parker et  al., 2015; 
Treptow et al., 2007). Preteaching words to create an instructional level with diffi-
cult material has also increased reading and behavioral outcomes (Beck et al., 2009; 
Burns et al., 2011), and the correlation between reading growth and the number of 
times that preteaching created an instruction level among students identified with a 
learning disability in reading was an astounding r = .80 (Burns, 2007).

 Learning Hierarchy

The instructional hierarchy (Haring & Eaton, 1978) is the dynamic boundary 
between instructional activity and student competence (Burns et al., 2006) and can 
be used to differentiate interventions for students with the most severe learning 
needs. The learning hierarchy is an intervention heuristic that identifies interven-
tions with a high likelihood for success by matching student skill with one of four 
phases of student learning, (a) acquisition, (b) fluency, (c) generalization, and (d) 
adaptation (Haring & Eaton, 1978).

A student’s performance at the acquisition stage is characterized by low accu-
racy and subsequent dysfluency. Appropriate interventions within this phase 
include high modeling and frequent cuing (VanDerHeyden & Burns, 2005). Thus, 
acquisition interventions are one in which students have little or no knowledge of 
the skill and are initially taught or modeled the relevant concepts or procedures. 
After acquiring the skill, the student exhibits fluency, that is, the student is accurate 
but still dysfluent, and corresponding interventions should enhance fluency through 
additional practice, multiple opportunities to respond, and the use of contingent 
reinforcement. Fluency interventions are those in which the students can accu-
rately complete the skill but need additional practice to become more proficient. 
Examples of fluency in math would include cover-copy-compare (Skinner et al., 
1989), timed math fact trials, and incremental rehearsal (Burns, 2005). Once a 
student can accurately and fluently exhibit the skill, efforts can focus on the later 
phases of generalization and adaptation. Most academic deficits involve the first 
two phases, but students operating in the generalization or adaptation stages may 
require interventions such as guided application of fluent skills under novel condi-
tions and using learned skills to solve more complex or different tasks. Research 
has consistently supported the positive effects of matching interventions to the 
phase of the learning hierarchy (Erion & Hardy, 2019; Szadokierski et al., 2017; 
Codding et al., 2011).
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 Clinical Reasoning Model for Assessment, Prevention, 
and Intervention

An STI approach to assessment and intervention has a four-step process: (1) select 
skill-based assessment to assess (2.1) specific domains (2.2) phase of learning (as 
needed) (3) select intervention based on identified skill deficit (4) continuous prog-
ress monitoring (4.1) on grade level (4.2) and at the instructional level. The over-
arching premise of this approach is appropriately selecting a small group (tier 2), 
and individual (tier 3) interventions, based on brief pre-intervention measures of 
achievement. Unlike many approaches to data-based decision making, STI rarely 
used norm-referenced standardized measures of achievement. STI is not an assess-
ment, and certainly, norm-referenced measures of specific skills (e.g., word attack) 
can inform intervention decisions, but data interpreted within an STI framework are 
usually collected with CBA-ID. This quick and widely accessible assessment allows 
teachers to specifically target the skill a student is struggling with and match it to the 
skills that an intervention targets, which in turn, allows researchers to better predict 
the outcome of the interventions (Burns et al., 2010; Szadokierski et al., 2017).

 Step 1: Select Skill-Based Assessments

What makes STI an effective approach to assessment and intervention is the use of 
single-skill mastery measurement (SMM) to help identify both broad domains for 
remediation and if students are in the process of acquiring information or building 
their fluency within the specific skills. SMM uses quick probes of smaller domains 
of reading and math based on predetermined criteria. For reading, assessments 
should target phonemic awareness, phonics, fluency, vocabulary, comprehension 
(Table 5.2), and math (Table 5.3) focus more on a broader range of developmental 
skills. Ideally, these assessments are prescriptive in nature as interventionalists and 
teachers can identify the specific skill domain that has not been mastered through 
the SMM.

 Step 2.1: Specific Domains—Tier 2

The primary problem analysis question at Tier 2 is what is the category of the prob-
lem? In other words, Tier 2 interventions should target one primary deficit area for 
each student, but the target is a broad domain such as phonemic awareness, phonics, 
and math computation with single digits. The first step in an STI framework is to 
examine the data to find the most fundamental skill in which the student struggles, 
and then the intervention would target that skill. In reading, the five domains are 
assessed in the following sequence, (1) comprehension, (2) fluency, (3) decoding, 
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and (4) phonemic awareness. The assessment sequence begins with a measure of 
comprehension (see Table  5.2). If the student demonstrates low comprehension, 
then the interventionists would examine reading fluency in the manner displayed in 
Fig. 5.2. Once assessment data are used to identify the most fundamental skill in 
which the student struggles, then the intervention is selected to match that deficit.

Math assessments at Tier 2 follow a similar framework as reading, but the 
domains are somewhat more specific. As shown in Table 5.4, an STI framework in 
math requires a known list of objectives that build on one another. Many math cur-
ricula provide a list similar to Table 5.4. Once a list of objectives is located or com-
piled, interventionists can create a series of short assessments for each. Websites 
such as https://www.mathfactcafe.com/ can be used to create free assessment 
probes. Students can then be given 2–3 min to complete each of the probes, and the 
data converted to a digits-correct-per-minute metric, which are then compared to 
instructional level criteria presented in Table 5.1. The lowest skill for which the 
student demonstrates an instructional level becomes the target for Tier 2 interven-
tions. For example, if a student demonstrates independent-level skill (higher than 31 
digits correct per minute) in the first five objectives in Table 5.4 (addition through 
20, subtraction through 20, and fact families), but the assessment for two-digit addi-
tion without regrouping fell within the instructional level of 14–31 digits correct per 
minute, then the Tier 2 intervention for the student would be two-digit addition 
without regrouping.

 Step 2.2: Phase of Learning—Tier 3

Most students respond well to targeted Tier 2 interventions as described in the previ-
ous section (Burns et al., 2016). However, for those who do not, the learning hierar-
chy can then be used to interpret additional data to intensify the intervention. When 
looking at the data, the first question asked was should have the student acquired the 
information needed for this skill? If they have not, then accuracy will be low within 
the assessment. Is the student proficient with the knowledge? If they are not, then 
they would be accurate, but slow in completing the assessment. Tables 5.2 and 5.3 
outline specific criteria identified through research in regard to matching assess-
ments based on student’s phase within the learning hierarchy.

 Step 3: Select the Intervention

Based on information collected through SMM, teachers and interventionalists can 
decide what specific intervention will target the area of need for the student. Tables 
5.2 and 5.3 outline specific interventions that can be used for students at Tiers 2 and 
3, but there are others that can be effective. Readers can find lists of potential inter-
ventions on several websites including the Evidence-Based Intervention Network 
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Fig. 5.2 Tier 2 intervention flow chart for reading

M. K. Burns et al.



97

Table 5.4 Sample list of math objectives for second grade (based on VanDerHeyden et al., 2019)

1. Addition facts 0–20
2. Subtraction facts 0–9
3. Subtraction facts 0–15
4. Subtraction facts 0–20
5. Fact families addition and subtraction 0–20
6. Two-digit addition without regrouping
7. Two-digit addition with regrouping
8. Two-digit subtraction without regrouping
9. Two-digit subtraction with regrouping
10. Three-digit addition with and without regrouping
11. Three-digit subtraction with and without regrouping

(https://ebi.missouri.edu/) and the National Center for Intensive Intervention 
(https://charts.intensiveintervention.org/aintervention). What matters most is that 
the intervention addresses what the student needs and that it is implemented with 
fidelity.

At Tier 3, the learning hierarchy is considered to intensify the intervention. If a 
student is struggling in the acquisition stage of a particular domain of literacy and 
math, the learning stimuli needs to become easier for the student and focus intensely 
on the core concepts of the domain. This could look like incorporating visual cues, 
teaching less each lesson, more modeling, or addressing a skill with which the stu-
dent has demonstrated success. If a student is struggling within the proficiency 
stage, then it is important to incorporate repeated exposure and practice within and 
across lessons. This could be accomplished with independent practice, timed drills, 
more frequent yet shorter lessons, and frequently asking the students to recall what 
they had already learned.

 Step 4: Continuous Progress Monitoring

Progress monitoring is the process of quantifying rates of improvement and adjust-
ing instructional programs to make them effective and better suited to student needs 
(National Center on Intensive Intervention, n.d.), and it is critically important to any 
intervention model (Mellard et al., 2009; Shapiro, 2011; Stecker et al., 2008). An 
STI approach monitors progress in two ways. First, progress toward broad instruc-
tional goals is measured with a general outcome measure (GOM) such as a curricu-
lum-based measure of reading fluency (CBM-R), which is a useful tool to monitor 
progress for general reading proficiency (Fuchs et al., 2001). However, targeting 
narrow skills for intervention might reduce the sensitivity of a GOM to show growth 
(Shapiro, 2011).

Progress monitoring in an STI framework relies on both GOM and SMM data to 
gauge intervention effects (Ball & Christ, 2012). Previous research has supported 
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the psychometric adequacy of several early literacy measures as progress monitor-
ing tools (McConnell & Wackerle-Hollman, 2016; Oslund et  al., 2012), and the 
distinctions between growth demonstrated by GOM and SMM data are more pro-
nounced for interventions that target more fundamental skills (e.g., phonemic 
awareness or early phonics patterns) (Van Norman et al., 2018). Growth for GOM 
data is based on typical interpretative frameworks such as national norms or com-
parisons to growth needed to obtain proficiency. Well-established frameworks are 
needed to evaluate growth with GOM data because those are the data used to allo-
cate resources (e.g., move from tier 2 to tier 3). There are less well-developed inter-
pretative schemes for SMM data, but less specificity is needed because those data 
are used to supplement GOM data to determine if a student is making sufficient 
growth, and SMM data would be used to modify an intervention rather than to real-
locate resources. For example, consider a student who receives a phonics interven-
tion that focuses on early literacy skills (e.g., letter-sound correspondence). A GOM, 
such as CBM-R, data might show a growth rate that is less than expected, but an 
SMM that examines phonics (e.g., nonsense or word list fluency) could suggest that 
phonics skills are increasing while not yet adequately affecting the GOM scores.

 Perspectives and Approaches Relative to School 
Psychology Assessment

Assessment is fundamental to school psychology practice and is included in every 
published professional standard for the field (Burns, 2019), but STI fundamentally 
differs from typical approaches to school psychology assessment. School psycholo-
gists spend at least 50% of their time engaged in assessment activities to determine 
eligibility for special education services (Walcott et  al., 2018). The Wechsler 
Intelligence Scale for Children, 5th Edition (WISC-V; Wechsler, 2014), was report-
edly used by 80% of school psychologists who responded to a national survey 
(Benson et al., 2019). Conversely, only 29.3% of the respondents used CBM-R, and 
although small numbers of respondents reported use of specific skill measures such 
as early literacy (26.6%), early numeracy (22.8%), and math concepts and applica-
tion (27.3%), CBA-ID was not included in the survey (Benson et al., 2019). Not 
including CBA-ID in the recent survey was surprising given that participants in the 
Shapiro et al. (2004) survey reported that they used CBA with 80% of the students 
with whom they worked, and 72% used a model that aligned with CBA-ID and STI.

STI is not an assessment tool, but it is an approach to interpreting the data. Floyd 
and Kranzler (2019) discuss how STI is different from more typical approaches to 
assessment in school psychology. First, assessment targets specific skills rather than 
broad domains of achievement for both assessment and subsequent interventions. 
Second, STI assessments rarely rely on norm-referenced tools and instead compare 
student performance to research-based criteria for proficiency/mastery and phase of 
student learning. Finally, the goal of assessment is to drive intervention rather than 
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classify students into “fixed educational structures” (p. 413). Thus, STI is a different 
approach to assessment than what is commonly used in school psychology practice, 
with a focus on determining interventions rather than identifying disabilities.

 Perspectives and Approaches to Prevention and Intervention

As stated earlier, 80% of school psychologists reported using the WISC-IV, and 
95% of respondents reported using a measure of cognitive ability (Benson et al., 
2019), which is surprising because only one special education disability (intellec-
tual disability) requires an assessment of cognitive functioning, and special educa-
tion eligibility remains the most common professional activity for school 
psychologists (Walcott et al., 2018). Why is there such a disparity between regula-
tory mandates and actual practice? School psychologists administer measures of 
cognitive functioning because they believe that doing so will lead to improved out-
comes for students (Braden & Shaw, 2009). However, meta-analytic research has 
consistently shown that measures of cognitive ability did not predict student out-
comes (Scholin & Burns, 2012; Stuebing et al., 2009) and have limited utility in 
identifying interventions for reading and math (Burns et al., 2016; Kearns & Fuchs, 
2013; Stuebing et al., 2015). Even efforts to target specific cognitive areas such as 
working memory and executive function did not improve student learning (Jacob & 
Parkinson, 2015; Melby-Lervåg & Hulme, 2013).

Most school psychologists are trained in the aptitude × treatment interaction tra-
dition, in which interventions have differential effects based on individual differ-
ences in various cognitive skills, despite the lack of an established causal link 
between measures of cognitive functioning and intervention outcomes (Floyd & 
Kranzler, 2019). School psychologists would better meet the needs of students if 
they adopted a prevention framework approach to practice that examined student 
difficulties through ecological systems theory (Burns, 2011), both of which are con-
sistent with an STI approach to solving problems.

Prevention science is a method to identify and alter targets that will improve 
important outcomes for children (Herman et al., 2012). The goal of STI is to iden-
tify specific skill deficits that are linked to broader skills such as math and reading 
proficiency (Burns et al., 2010; Szadokierski et al., 2017). Research has consistently 
found that effective intervention efforts can prevent future learning difficulties 
(Lembke et al., 2010; VanDerHeyden et al., 2007), and interventions are more effec-
tive if they target specific skill deficit (Hall & Burns, 2018). Thus, identifying stu-
dent deficits and using those data to target intervention efforts is consistent with 
prevention science and is likely to improve student outcomes.

Perhaps the biggest difference between STI and traditional school psychology is 
how student failures are interpreted. Ecological Systems Theory (EST) is the study 
of multiple interconnected environmental systems that influence individual devel-
opment (Bronfenbrenner, 1977) and provides a theoretical foundation for STI, 
along with prevention science. In an EST approach, “disturbance is not viewed as a 
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disease located with the body of the child, but rather a discordance in the system” 
(p. 89), and dysfunctions occur when there is a mismatch between student skill and 
the environmental demands (Apter & Conoley, 1984). Given that 95% of school 
psychologists use a measure of cognitive functioning within their evaluations 
(Benson et al., 2019), many practitioners view skill deficit as a dysfunction located 
within the individual child.

Given that the goal of most school psychological assessments is to identify a dis-
ability (Floyd & Kranzler, 2019; Walcott et al., 2018), it is not surprising that the 
current system fosters student-dysfunction thinking. However, outcomes associated 
with systems that rely on disability labels do not result in academic or mental health 
improvement (Algraigray & Boyle, 2017; Kavale & Forness, 2000; Sullivan & 
Field, 2013). STI requires practitioners to examine student failure as a mismatch 
between skill and expectation in some important academic area, which is exactly 
the purpose of CBA-ID. For example, a student who reads less than 93% of the 
words correctly from the material used for reading instruction will experience a 
multitude of difficulties, and once that mismatch is corrected, academic and behav-
ioral outcomes increase (Gickling & Armstrong, 1978; Burns & Parker, 2014; 
Treptow et al., 2007). Moreover, using STI to target interventions to match the spe-
cific student deficit increases outcomes in reading and math (Burns et  al., 2010; 
Szadokierski et al., 2017).

 Case Studies

STI is not a difficult process to implement but requires an in-depth understanding of 
the data. Next, we provide two examples of STI, one that was implemented at tier 2 
and one at tier 3.

 Tier 2

AJ was a second-grader who scored below benchmark standards on the STAR 
Reading test, which was the school’s universal screener for reading. His teacher 
assessed his instructional level with a commonly used informal reading inventory 
(IRI), which resulted in a reading level of E. He was placed into a reading group of 
students with similar reading levels to read books together.

AJ was not making sufficient progress after several weeks of instruction. The 
school psychologist assessed his reading skills with CBA-ID using E-level books 
produced by the same publisher as the IRI. The percentage of words read correctly 
ranged from 78% to 88% correct, which represented a frustration level and sug-
gested that E-level books were too difficult. A reading fluency assessment (ORF) 
fell below the 20th percentile for his age group. Next, the school psychologist 
assessed AJ’s decoding skills with a list of low-frequency highly decodable words, 
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and he correctly identified less than 90% of the sounds correctly. As a result, the 
school psychologist recommended that AJ be placed into a Tier 2 intervention that 
used Sound Partners (Vadasy, 2005) because he demonstrated low comprehension, 
fluency, and decoding and decoding is the most fundamental of the three skills.

AJ’s decoding skills were monitored with weekly letter-sound assessments, and 
grade-level Aimsweb ORF was used as the GOM to also monitor his progress. He 
quickly obtained the 90% known criterion on three consecutive assessments, after 
which the focus switched to practicing the use of letter sounds to make words with 
various blending activities and connected text. His weekly GOM data also contin-
ued to increase at a rate that exceeded the typical second-grade readers.

 Tier 3

Lonnie was a kindergarten student who experienced significant difficulties learning 
basic letter sounds. He was participating in a Tier 2 intervention that focused on 
phonemic awareness while teaching basic letter sounds. His progress was moni-
tored with letter sound fluency, and the data did not suggest an upward trend. The 
school psychologists examined screening data. Lonnie scored above the proficiency 
score on measures of first-found fluency and phoneme-segmentation fluency, which 
are measures of phonemic awareness. Thus, Lonnie demonstrated acceptable pho-
nemic awareness, and continued difficulty learning letter sounds. School personnel 
decided that his lack of growth indicated that Lonnie required a tier 3 intervention 
and started teaching him the letter-sound correspondence with Incremental 
Rehearsal (IR), which is a well-researched intervention (see https://charts.inten-
siveintervention.org/intervention for a description of the research https://www.you-
tube.com/channel/UC0ad1ei6p_HOHHhc- T- JnZg/videos for video demonstrations 
of IR). However, Lonnie’s scores on letter-sound correspondence did not increase. 
The school psychologist then observed the intervention and saw that IR was imple-
mented correctly, but at the end of the intervention session, Lonnie did not correctly 
provide the sound of the letter that he was just successfully taught.

Lonnie’s data suggested that he was in the acquisition phase of learning (see 
Table 5.2) because he knew less than 90% of the letter-sound correspondences and 
he did not successfully demonstrate the new skill immediately after being taught it. 
Fortunately, Lonnie had good phonemic awareness but that was also puzzling and 
suggested that letter-sound correspondence was the correct intervention target. 
Students in the acquisition phase need intervention stimuli that are more errorless 
and salient. Thus, the school team decided to continue using IR but to use pictures 
as knowns and to use a picture cue for the unknowns. For example, the letter h was 
taught with a picture of a hammer with the letter h at the bottom of the card. Lonnie 
was asked to say “hammer, /h/, h” every time that he saw the card.

During the first intensified Tier 3 intervention, Lonnie was presented with the 
letter h and was asked what sound it made. He hesitated for a moment, looked at the 
interventionist, and said /h/. That was the first time in this young student’s 
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educational experience that he stated the correct letter-sound correspondence after 
being taught the letter a few moments before. Lonnie quickly learned his letter 
sounds and moved on to more advanced decoding skills with similar approaches 
and reached proficiency on kindergarten screening measures by the end of the year.

 Conclusion

In 1975, Maynard Reynolds warned that “In today’s context the measurement tech-
nologies ought to become integral parts of instruction designed to make a difference 
in the lives of children and not just a prediction about their lives” (p. 15). School 
psychologists have sought measures to improve the lives of the children that we 
serve, but improving measurement technology will not be as effective as improving 
the decisions made with the data. STI provides a framework to examine data that are 
based on sound theory, well researched, and practical. The information provided 
here may be useful to school psychologists interested in better supporting the aca-
demic skills of the students that they serve, and researchers may find a conceptual 
framework to drive future research. Additional research is needed, but given the 
number of students who struggle with reading and math, and the simplicity of the 
model presented here, the additional research seems warranted.
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