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 Abstract

Each year a large number of students are identified as having problems in reading. 

The methodology for the identification of reading problems has been established and 

in practice for several years, however, the tools necessary for the identification of 

remediation procedures appropriate for the individual student lack this level of 

refinement. This study is an attempt at refining current assessment practices for the 

purpose of identifying remediation procedures that are effective on the level of the 

individual student. A conceptual model of learning (instructional hierarchy) was 

combined with a treatment based functional assessment methodology, resulting in a 

behavior analytic approach to reading assessment designed to identify remediation 

procedures that have a known level of effectiveness for an individual student. 

Eighteen first, second and third graders were assessed across a range of fluencies 

resulting in treatment recommendations based on individual responses to treatment 

components. These recommendations were then evaluated in an extended validation, 

which was designed to ascertain the level of effectiveness of these recommendations 

over baseline and against each other. Results indicate that this behavior analytic 

approach to the assessment and treatment along with the incorporation of the 

instructional hierarchy produced valid treatment recommendations. When these 

results were compared to alternative forms of treatment recommendations the 

behavior analytic approach produced superior results.

iii

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



INDRQDUCTIQN

Difficulty with reading is one o f the most frequently sited academic problems 

in general education (Shapiro, 1996). Data from the National Assessment of 

Educational Progress revealed that 44 percent of fourth graders nationwide are 

performing below basic reading levels (Daonahue, Finnegan, Lutkus, Allen, & 

Campbell, 2001). Reading instruction in the U.S, as currently practiced, for many 

students has not proven to be an effective way to establish adequate reading skills. 

Due to the importance of reading across all aspects of education and the growing 

demand for higher literacy rates in an increasingly technical society, the impact of 

reading difficulties on individuals and society as a whole becomes greater every year.

For the students reading at or above basic reading levels, the instruction that 

they are receiving seems adequate, but for the 44 percent mentioned above the 

instruction they are being exposed to is not effectively producing meaningful reading 

achievement. This does not mean that the reading instruction these students are 

receiving is faulty or ineffective as a whole, but that for those students who are not 

reading, instruction is inappropriate or misplaced. Valid treatments are those that 

produce a favorable outcome for the person to whom they are applied (Hayes, Nelson 

& Jarrett, 1987). If we consider reading instruction to be a treatment designed to 

improve reading skills then for some students the treatment is not valid.

Why current instructional procedures are effective for some students and not 

others is an issue that is and will continue to be debated for many years and is beyond 

the scope of this paper. The issues to be addressed here center around providing 

effective services for those children who fail to read under normal circumstances in

1
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general education. What can be-done-for those-students if  the reading instruction they 

are receiving is ineffective? Due to the importance of this problem there is an obvious 

need for the development of procedures, which can not only assess reading skill, but 

do so in a manner that leads to the development and delivery of effective interventions 

for remediating reading deficits.

For alleviating reading deficits a plethora of effective interventions are 

available. The problem for school-based practitioners is not identifying effective 

treatments, but identifying which treatment will be effective for the individual reader 

of concern. This can be accomplished by employing assessment techniques that can 

discriminate between treatments based on their effectiveness (i.e., their level of 

treatment validity) at an individual level. However, current assessment practices do 

not base assessment decisions on how the subject may respond to treatment. Because 

they are not treatment based, the assessment techniques tell us very little about what 

type of reaction to a given treatment a student might have. However, techniques exist 

that can be used to evaluate how subjects may respond to specific types of treatment or 

even classes of treatments.

Hypothesis testing is an assessment procedure that uses brief exposures to treatments 

that are designed to predict response to extended forms of similar treatments. 

Hypothesis testing is generally based on a particular conceptual model used to guide 

treatment selection and to make it possible to generate alternative forms of treatment 

should the need arise. The idea o f using brief exposures to hypothesis based 

treatm ents as an assessment model builds on similar work with severe behavior 

problems (Repp, Felce, & Barton, 1988; Sprague & Homer, 1992; Neef & Iwata,

2
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 1-994)-and other social behaviors. (Karshr Repp,. DahlquisUCarol & Munkfc 1995)

where a person’s initial response to a brief treatment was predictive of the response to 

extended treatment. With hypothesis testing, hypotheses about the function of the 

behavior o f concern are evaluated. Based on the results of the assessment a hypothesis 

regarding the function of aberrant is evaluated by applying a treatment based upon the 

hypothesized function. If the treatment is effective then the hypothesis is accepted and 

the treatment continued. If, however, the treatment is ineffective the hypothesis is not 

supported and another hypothesis is recommended.

Intervention and Readine Deficits

The remediation of reading deficits usually begins with an assessment of 

student performance designed to evaluate the problem and guide selection of 

alternative and hopefully effective instructional procedures. The alternative 

instructional procedure is an attempt to identify a procedure or procedures, which will 

provide the student with instruction that would significantly improve reading 

performance and eliminate the need for further remediation. In other words, based on 

an assessment that identified poor performance or poor growth, a new and presumably 

effective instructional procedure is forwarded which is designed to improve reading 

skill. This instructional procedure is employed and evaluated for effectiveness. If the 

problem remains, another new instructional procedure is used until some form of 

satisfactory outcome is achieved.

The purpose o f assessment in this context is to verify and specify student skills as well 

as make decisions about student problems (Salvia and Ysseldyke, 1995) for the 

purpose o f intervention. However, not all assessment techniques are capable of

3
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proyiding.adequate infoiroatioa for attainiiig.ihe g.oaL of valid treatment development. 

Several assessment techniques exist that have the capacity to classify student 

performance and evaluate response to an intervention, but lack the capacity to evaluate 

this classification with reference to multiple treatments (Daly & Martens, 1994) 

However, it should be noted that these assessment procedures were never designed to 

provide specific treatment recommendations, just the recommendation that an 

alternative approach should be attempted. The result of this type of assessment is a 

pick and hope procedure. Pick an intervention and hope it works and if it doesn’t 

work another is selected. This leads many practitioners with little help in determining 

which treatment to use for low performing readers.

To assist in identifying which treatment to use, the type of assessment 

employed should be linked to the particular outcome the assessment is designed to 

produce (Gresham, 1992). In other words, if the purpose of the assessment is to make 

treatment recommendations, the assessment should be valid for that purpose. With 

reference to the problem of identifying treatments for low achieving readers an 

assessment that has treatment validity would not only classify and evaluate progress of 

student reading, but also provide recommendations with regard to which interventions 

would be most appropriate. Assessment procedures could be employed that are based 

on empirically validated procedures designed specifically to provide treatment 

recommendations derived from a student’s responses to treatment. An assessment 

procedure, like this, that leads to better treatment outcomes is said to have treatment 

validity (Gresham, 1992).

4
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  . -  , REVIEW OF LITERATURE

The Treatment Validity of Reading Assessment

In the next section, the treatment validity of various types of assessments (eg. 

norm-referenced and criterion-referenced assessments) will be briefly reviewed. The 

purpose of this section is to highlight particular outcome each type of assessment is 

designed and has been validated to generate and the relevance of these instruments for 

treatment development.

Norm-referenced assessments. Norm-referenced assessments, or more 

specifically, nationally standardized norm-referenced assessments are one of the most 

commonly used methods for evaluating academic performance. These assessments 

contain items that are designed to sample specific academic skills within a content 

area. Student performance is then compared to that of a norm group and a relative 

standing o f student performance, as compared to the norm, is advanced. Results from 

norm-referenced assessments are often used to determine eligibility for programs such 

as special education.

Several norm-referenced assessments exist and range from intellectual 

assessments to standard achievement test. One of the most common NRA is the 

Wechsler Intelligence Scale for Children - HI. It is widely used for the purpose of 

classification and determining eligibility for services in school or hospital settings. 

Other examples of NRA are the Peabody Individual Achievement Teat-Revised 

(PIAT-R) and the Kaufman Assessment Battery for Children. Both of which are 

achievement tests that provide information regarding relative standing of a child 

compared to a normative group.

5
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— . . _ Norm-referenced assessments-provide- information about student performance;

however, the results are only relevant to the degree that the skill assessed actually 

matches the skills required by the student’s curriculum. Given that a norm referenced 

assessment is one test that samples a finite number of skills and is intended for use 

across many areas with many different curricula, the degree o f overlap between the 

skills assessed and a curriculum could range from very high to very low. The degree 

to which a test and a curriculum do overlap is considered “curriculum-test overlap”. 

Poor test overlap between the curriculum and the test make it difficult to determine the 

relation of the assessment to actual curriculum achievement. So norm-referenced 

assessments that have very little or low “curriculum-test overlap” do not provide much 

information about whether the student has the skills needed to perform what the 

curriculum is requiring.

The outcomes NRA are designed to generate are best used to classify students 

with respect to the norm group (Witt, Elliott, Daly, Gresham & Kramer, 1998). This 

ultimately is only useful for determining relative standing in reference to the norm 

group. From this relative standing it can be determined, based on a pre-established 

criterion, if the student is in need of remediation or is functioning appropriately, but 

decisions about what to do if remediation is needed is not evident. Given the 

possibility that the test is not relevant to the curriculum, it is difficult to see how a 

NRA with low “curriculum-test overlap” test would contribute to treatment 

development. Even with regard to NRA with high “curriculum-test overlap”, 

outcomes about relative standing, lack the information necessary to predict student

6
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-  responses to- treatment and therefore-have-little validity with-reference to treatment 

development

Methods for identifying treatments based on norm-referenced assessments 

have been evaluated by researchers in the form of aptitude-treatment interactions 

(Arter & Jenkins, 1979). Aptitude-treatment interactions (ATI) are based on inferred 

mental constructions called “aptitudes” (Witt, et al, 1998). These aptitudes are 

hypothetical constructs that are believed to represent a particular student’s “learning 

style”. By identifying a student’s aptitude or learning style, instruction can be 

modified to take advantage o f the aptitude and improved academic behavior should 

result (Shapiro, 1996). The purpose of assessment in this case is not only to evaluate 

student performance against the norm, but to identify a student’s aptitude for use in 

intervention development.

For example, in evaluating a student with a reading deficit it may be 

determined that a preference for visual over auditory learning style exist. A remedial 

reading program, for this student, would then consist of instruction based more on 

visual presentation of instruction rather than auditory. Despite the logical ATI 

approach there is not widespread support for aptitude by treatment interactions (Arter 

& Jenkins, 1979; Gresham & Witt, 1997; McMacmann, & Bamett, 1997). In fact 

several studies that examined the effectiveness of interventions based on ATIs 

discovered that in many cases the treatment based on the ATI was least effective in 

improving academic skills (Ayres & Cooley, 1986; Good, Vollmer, Creek, Katz and 

Chowdri, 1993)

7

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Criterion-referenced assessm ents  Sim ilarly, criterinn referenced assessm ents

are useful for comparisons. However, the comparison for the CRA is not a norm 

group, but an absolute standard or benchmark for a specific skill (Hambleton, 1982). 

CRA consist of a comparison of student performance in a particular skill area against 

an absolute standard that represents acquisition of that skill (Shapiro, 1996). The 

results of this type of assessment are evaluated as either meeting or not meeting the 

established criterion (Witt, et al, 1998). For example, a school district may establish a 

benchmark that all second grade students, by the end of the year, will be able to 

calculate 30 addition problems, sums to 18, with 90% accuracy. Students would be 

assessed on this skill and performance is compared to this standard to determine if the 

student assessed has met criterion or did not. Results from criterion-referenced 

assessments can be used to evaluate individual student performance or educational 

programs for groups of students by determining what areas or specific skills are below 

the criterion (Hambleton, 1982). By evaluating student performance against a 

criterion, strengths and weaknesses can be identified, hi other words, CRA identify 

what a student can and can’t do.

Probably the most familiar and widely used type of criterion-referenced 

assessment is the series of Brigance inventories. Brigance has developed a series of 

widely used CRA for preschoolers (Brigance Inventory for Early Development), 

elementary aged students (Brigance Diagnostic Inventory of Basic Skills) and for 

secondary age students (Brigance Diagnostic Inventory o f Essential Skills). These 

assessments cover a wide range of sub-skills associated with specific behavioral 

objectives for each sub-skill (Shapiro, 1996).

8
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Criterion-referenced assessments-can assess- specific- skill at the level of the 

individual, but just like with NRT above, the possibility exists for poor “curriculum- 

test overlap”. With CRT designed for national use, the extent to which the curriculum 

the student is being assessed is represented by the samples on the criterion-reference 

assessment may be high or low. Low “curriculum-test overlap” makes it difficult for 

criterion-referenced assessments to detect student changes within the curriculum. 

These assessments may be able to provide information about what a student can and 

can’t do, but it may have little relation to what they are being asked to do. However, 

increasing the amount o f “curriculum-test overlap” would increase the relevance of the 

assessment to the student in a particular curriculum and increase the usefulness of the 

assessment results for evaluating student performance in relation to a criterion and/or 

evaluating the effectiveness of an instructional program. However, the primary 

problem with criterion-referenced assessments are establishing suitable mastery 

criterion (Witt, et al, 1998). In other words, what skills should be assessed and what 

level of accuracy constitutes meeting the criterion. This problem is compounded in 

that often times mastery criterion is established through the use of logical and not 

empirical means (Shapiro, 1996).

Criterion-referenced assessments are designed to be useful in providing 

information about what a student can and cannot do. Where there is high overlap 

between the curriculum and the assessment, this information can be used as a starting 

point for helping a professional make a decision about the presence and severity of 

student difficulties. It can also help identify where to begin future assessments and 

what skills need intervention (Shapiro, 1996). However, this assessment provides no

9
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concern (Shapiro, 1996). They were designed and validated for providing information 

about current student performance in reference to the curriculum, but it cannot provide 

information on what the curriculum expects of the student or what to do if the student 

needs remediation.

Direct assessment procedures. Direct assessment procedures are based on the 

assumption that “one should test what one teaches” (Shapiro, 1996 p. 16). Although 

several different models o f direct assessment exist one component that is consistent 

for each model is the use of the instructional curriculum as the content of the 

assessment. As compared to other less direct forms of assessment this reduces 

concern about poor “curriculum-test overlap” because what is tested is what has been 

taught. This also avoids any inferences about what the student can and can’t do in 

reference to performance in the curriculum.

Various models exist for assessing student performance based on the 

curriculum. Each has been designed for specific purposes with regard to the 

evaluation o f academic performance, but they all consist of direct observation and 

recording of student performance in the curriculum as a basis for gathering 

information used to make instructional decisions (Deno, 1987).

Blankenship (1985) developed a model called “curriculum-based assessment” 

where student performance is evaluated based on curricular objectives. Assessments 

of one or more of these curricular objectives are repeated over several days to 

establish a baseline of student performance. Regular assessments using these 

curricular objectives are conducted to determine if  progress toward the objectives is

10
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being made. Progress within CBA is based on a pre-established criterion. The 

primary purpose for administering assessments with CBA is to provide the teacher 

with information for instructional planning (Shinn, 1989). By providing frequent 

information regarding the current performance of a student or class, the teacher has the 

opportunity to either continue or alter current instructional procedure. This ability to 

quickly and frequently evaluate the effectiveness of instructional procedures makes it 

possible for more timely modification to be made in unproductive instructional 

procedures. Within this model intervention consist o f altering the current instructional 

procedures based on inadequate advancement in the curriculum as evaluated by an 

established criterion.

Another model of CBA was developed by Gickling and colleagues (Gickling 

& Havertape, 1981; Gickling & Rosenfield, 1995), which evaluates student skills in 

terms of “knowns” and ‘‘unknowns” Designed primarily for math and reading 

responses are evaluated based on an accuracy model and a ratio can be calculated for a 

given level o f material. The proportion o f “knowns” and “unknowns” within the 

instructional content is then manipulated to keep students within a range that is 

presumed to best promote progress. It is believed that once appropriate instructional 

placement has been determined through the evaluation of “knowns” and “unknowns” 

student progress is assured (Shinn, 1989). In other words this model attempts to 

control the difficulty level of instructional delivery in order to maximize the potential 

for success. Interventions derived from this model result in an alteration in student 

placement in the curriculum, but not a modification in instructional procedure.

11
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“Curriculum-based evaluation-” is-a thiFd model, which was developed by 

Howell, Fox and Moorhead (1993). This model is wider in scope than the previous 

models of curricular assessment. It is not only designed to evaluate basic skills within 

a curriculum, but it is also designed to address various subskills such as reading 

comprehension, decoding, mathematics, written communication, and social skills 

(Shinn, 1989). This model employs skill probes along with task analysis, direct 

observation as well as other evaluation tools to provide detailed information about 

student performance within a skill level and suggestions for intervention programming 

(Howell et al. 1993). In addition, decision rules are provided for making 

determinations about when to modify or alter interventions. Within CBE suggested 

intervention programming is based on presumed functions of performance deficits 

derived from assessment outcomes.

The final model discussed is the most extensively researched model.

Variously referred to as curriculum-based assessment or curriculum-based 

measurement, this model was originally developed at the University of Minnesota and 

based on research published in “data-based program modifications” (Deno & Mirkin,

1977). This model is designed mainly as a progress monitoring system, which uses 

frequent and repeated administration of curricular probes designed to assess the 

student’s progress within the curriculum (Deno, 1987). The skills assessed within this 

model are not necessarily the skills being instructed, but are looked upon as “vital 

signs” measuring improvement and acquisition of the curriculum content (Shapiro, 

1996). Included within the decision making model of CBM are instructional 

placement standards that are designed to help appropriately place students based on

12
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 skill level. These standards, ar&based. on the premise, that there isarange of fluency

characterized by a level of difficulty that best promotes instructional growth. In other 

words students should achieve the maximum amount o f academic growth when 

instruction is delivered using curricular materials from this instructional level. Care is 

taken not to provide materials that are too difficult (frustrational level materials) or too 

easy (mastery level materials) because although growth can occur at these levels the 

rate o f growth will be significantly less than that of the instructional level. Based on 

this premise students are evaluated and placed in the curricular level that corresponds 

to the instructional level. Because this model is primarily designed for progress 

monitoring and not intervention development (Shapiro, 1996), ensuring that the 

curricular materials are of appropriate difficulty is the initial intervening step. 

However, if that does not produce effective change the next step is to alter the 

instructional procedure and monitor progress.

These procedures have good psychometric properties (Shinn, 1989) and have 

been demonstrated as good predictor of other reading behaviors such as 

comprehension (Shapiro, 1996). However, Curriculum based assessment procedures 

were developed to identify where to place a child instructionally within a curriculum 

and then to assist in evaluating interventions (Shinn & Hubbard, 1992). Aside from 

CBE these procedures do not lead directly to recommendations for how to instruct the 

student, only where to instruct and when to make changes in instructional procedures. 

CBM assesses fluent responding, but is not tied to any instructional model (Daly et al., 

1996).

13
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CBE is* however, tied to an instructional model. Based on subject responses to 

probes a “functionally assumed cause” (Howell, Fox & Morehead, 1993, p 228) is 

advanced. Based on this assumed cause treatment recommendations are identified and 

implemented. Although CBE does provide treatment recommendations they are not 

based on a response to treatment, but the identification of these “functionally assumed 

causes” of deficient behavior. In other words, based on observed response 

characteristics a theory about why this deficit exists is raised and a treatment based on 

the cause is implemented. This is an advance over most other forms of assessment in 

that the results do provide treatment recommendations, however these 

recommendations are based on assumptions about cause and therefore only represent a 

guess as to how treatment will affect behavior.

Although they are not designed to identify interventions, CBM procedures do 

provide information about student performance relevant to instructional placement and 

intervention evaluation. Interventions are evaluated using CBM through the use of 

continuous progress monitoring. Based on established benchmarks or goals (generally 

a goal for year end performance) student progress within a given instructional 

treatment is evaluated. If a student is consistent with attaining specified goals, then 

whatever intervention is currently being employed, is continued. However, if a 

student is not achieving these goals the instructional treatment is evaluated and either 

modified or changed (Shinn 1989). If the modified treatment is then effective the 

program is continued until the next evaluation.

14
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Intervention Development and CBM

Intervention development using the CBM model is derived from instructional 

placement standards. Instructional placement standards are employed to ensure a 

student is being instructed at a level, which produces optimal growth (Mirkin, Fuchs & 

Deno, 1982). Fluency rates in reading are divided into instructional, mastery and 

frustrational levels. These fluency rates are designed to correspond to difficulty levels 

of reading materials for students across different grade levels. Mirkin, Fuchs and 

Deno (1982) have suggested that passages with mid-range difficulty (instructional 

level) produce the steepest slopes for performance growth. Frustrational level 

materials are said to be too difficult to produce meaningful growth, while the material 

at the mastery level will produce less than optimal growth because these materials are 

too easy for the student and result in a ceiling effect (Mirkin et al., 1982). For 

example, a particular student’s reading ability may establish his instructional level 

within the 4th grade curriculum. Frustrational level would then be at and above the 5th 

grade curricular materials and mastery at or below the 3rd grade.

To evaluate a student’s “reading level” fluency measures of oral reading would 

be compared to the instructional placement standards. For any particular student this 

is accomplished by measuring his or her fluency level using content controlled grade 

level reading passages and evaluating the child’s performance against the instructional 

placement criteria which have been established in the literature (e.g. Deno & Mirkin, 

1977; Fuchs & Deno, 1982; Lovitt & Hansen, 1976; Shinn, 1989; Starlin, 1982).

Although instructional placement standards are widely utilized, several issues 

remain unresolved concerning their use. The main source of concern is the lack of

15
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empirical, data ta  support their origins. Foe example, the, earliest and, possibly the. most 

cited source for the instructional placement standards is Deno & Mirkin (1977). This 

referenced text is a manual entitled “Data-Based Program Modification: A Manual”. 

The manual is a description of the implementation of CBM procedures and not an 

empirical study, hi fact, Deno and Mirkin cite Starlin & Starlin (1974) as the actual 

source for the standards. It should also be noted that this citation is inaccurate. In 

attempting to locate this publication contact with the first author (Clay Starlin) 

revealed that the actual citation is Starlin & Starlin (1973). The Starlin and Starlin 

(1973) reference a one-page pamphlet describing the instructional placement standards 

that appear in Deno & Mirkin (1977). Starlin and Starlin provide no information as to 

where these numbers actually came from in this pamphlet. Further contact with the 

first author (personal communication with Clay Starlin 2001) revealed that the origins 

of the standards can be traced back further to Starlin (1970), an unpublished 

dissertation, which indicated that the instructional placement standards were arrived at 

by dividing the performance of a fluent adult reader by half. There was no evidence 

that these standards were empirically validated for children.

Other instructional placement standards are also suspect because of a lack of 

empirical support for their selection. The “standards” advanced Lovitt & Hansen 

(1976) were arrived at based upon what the authors “decided” (Lovitt & Hansen, 1976 

p. 3S1) the standards should be. From this it appears that instructional placement 

standards derive from what amounts to clinical judgements and not from studies, 

which show that children who are placed at a particular curricular level will perform 

better than children who are place at other curricular levels. This calls into question
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the- validity of these widely used instmctionai placement strategies foe curricular 

selection. Given the manner in which they are used, establishing their validity for 

placement in the curriculum is a necessary but not sufficient prerequisite in efforts to 

establish treatment validity.

The assessment procedures described above including curriculum-based 

measurement were not designed to provide treatment recommendations. In fact, they 

may be of questionable value in making instructional placement decisions. However, 

because curriculum based assessments have proven to be valid and reliable measures 

of academic performance (Shapiro, 1996) they may be useful as part of assessment 

procedures designed to provide treatment recommendations. In fact many advocates 

of CBM would not suggest that it has ever been claimed that CBM should be used to 

derive treatment recommendations (Shapiro, 1996). Generally, practitioners have 

been urged to use CBM to establish an instructional level and then to use some 

validated intervention combined with formative evaluation. If one intervention is not 

effective, then it is modified or replaced until an effective one has been implemented. 

This amounts to trial and error treatment development, which can be a time consuming 

and costly process.

Developing Interventions for Academic Skill Deficits

Attempts to identify alternative instructional procedures or treatments to 

remediate reading problems can be addressed along a continuum from indirect to 

direct procedures (Shapiro, 1996). Indirect procedures attempt to increase academic 

performance by improving the underlying academic learning processes or inferred 

mental constructs. An excellent example of this type of indirect procedure is the
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“aptitude-treatment interaction” (ATI). With ATIs the underlying construct is 

assumed to dictate the treatment. With a reading deficit, an underlying strength such 

as auditory processing or visual discrimination would be matched with a treatment that 

takes advantage of this strength. The assumption is that if the identified strength is 

matched to a treatment designed specifically for that strength the student’s skill will 

improve. For example, if a student is identified as having an auditory processing 

strength, an intervention to remediate reading may be to provide more auditory cues 

tied with the visual cues already present in reading. Conversely, if a student has a 

visual processing deficit, any interventions developed would take that into 

consideration and avoid excessive reliance on visual cues. Although this process has a 

great deal of logical appeal there is little empirical evidence in support of ATIs.

Several comprehensive reviews o f ATI literature have been conducted (Arter & 

Jenkins, 1979; Ysseldyke & Mirkin, 1982) and they consistently fail to show 

significant support for the validity of these indirect procedures for the purpose of 

treatment development.

Direct procedures on the other hand, attempt to improve performance by 

intervening on the academic behavior of interest. For example, with a reading deficit, 

word production is the behavior o f interest. Unlike indirect procedures they do not 

assume that underlying constructs are the cause o f academic deficits. One direct 

approach to remediation o f reading problems consists of increasing time on task or 

opportunities to respond to improve reading skills (Shapiro 1996). Several procedures 

have been developed specifically to increase time on task or opportunities to respond. 

These procedures consist of peer tutoring and cooperative learning strategies (e.g.,
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Delqadri,. Greenwood* Stretton,. & Hallv 1983^Phillipsfc Fuchs* & Fuchs* 1994) and are 

designed specifically to increase the target response of reading. Several direct 

approaches designed to intervene on the behavior of interest were employed in this 

study. LPP, error correction, repeated readings. Last phrase in incomp sentence

A second direct approach to instruction is more germane to the present study 

and is based on a behavior analytic approach to treatment of academic problems.

These procedures consist of modifying the academic environment, through the use of 

contingencies, to improve academic responding. These modifications have been 

employed to improve reading comprehension (e.g., Lahey & Drabman, 1973) oral 

reading rates (Lovitt, Eaton, Krikwood, & Perlander, 1971) as well as other academic 

task. Both time on task procedures and behavior analytic procedures have been 

validated experimentally as effective for improving reading ability in students, but 

more importantly changing academic behaviors were accomplished without concern 

for underlying cognitive skills (Shapiro, 1996). In other words the internal condition 

of the subject o f concern was not taken into account when employing these 

interventions. Change in reading skill was accomplished with regard only to 

environmental factors and subject responses.

Both o f these areas of research have contributed to a rich pool of resources and 

interventions, which are available to intervene with problem readers. A crucial issue 

for the service provider, however, is which of the many interventions to choose. All 

of the interventions are not equally effective with all types o f problems (Daly, et al., 

1996). Hence, methods are needed for assisting professionals to determine which 

interventions are most effective with particular problems.
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DesfgrringAssessment ancMnterveutioir Procedures ■—

The brief review of the assessment and intervention techniques above 

represents only a small portion of the literature devoted to the research and refinement 

of these procedures. However, “in spite of our well developed knowledge base, one 

reason for poor literacy rates is that the assessment and intervention tools available to 

educators are (still) not sufficiently refined to provide the kind of information 

necessary for making good educational decisions about children on an individual 

basis” (Daly et al., 1996). Current methods for assessment and treatment 

identification lack two main elements.

First, many assessment practices are not linked to conceptual models of 

learning that have been empirically evaluated. Incorporating a conceptual model of 

academic responding into the assessment and intervention development process will 

tie the results of the assessment to a treatment recommendation based on the 

conceptual model. This will provide specific recommendations for treatment based on 

the results of the assessment. Traditional methods of assessment are either not tied to a 

conceptual framework o f learning (i.e. curriculum based measurement) or are rooted 

in models that have little or no empirical support (i.e. ATIs).

Curriculum Based Measurement procedures have good psychometric 

properties (Shinn, 1989), and provide useful data about the academic performance, but 

CBM is an assessment process which is not tied theoretically or conceptually to an 

instructional model and therefore does not indicate which instructional techniques are 

likely to be most effective in remediating academic deficits (Daly et. al., 1996). 

Generally the approach to intervention using CBM is formative evaluation. This
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amounts to a  “try somethings seeif it works,. and change it i f  it doesn’t”. This type of 

intervention fi*amework is nothing more than an advanced mode of trial and error. 

Given the difficulty, expense, and consequences of interventions to improve reading 

performance, reducing any delay in identifying an appropriate intervention would be 

of great importance.

Aptitude by treatment interaction (ATI) procedures represent another type of 

procedure that are limited in utility for identifying treatments. ATI are grounded in a 

conceptual model of learning, however the model has not stood the rigors of empirical 

evaluation (e.g. Arter & Jenkins, 1979; Ysseldyke & Mirkin, 1982). Therefore, 

interventions based on an identified aptitude have not proven to be an effective 

method for remediating academic deficits.

A primary example of an assessment procedure that is linked to a conceptual 

model and has stood the rigors of empirical evaluation is “performance and skill 

assessment”. Initially discussed with reference to social skills (Gresham 1981), 

performance and skill assessments are rooted in a very simple model, which evaluates 

behavioral deficits in reference to the presence of or absence of the ability necessary to 

perform the required skill. With performance and skill assessments the results of the 

assessment indicate the presence or absence of the skill of interest and result in what 

are called skill deficits or performance deficits. Treatments can then be recommended 

based on these outcomes. If a subject possesses the skill necessary to engage in the 

behavior he or she would be said to have a performance deficit If a  subject does not 

possess the necessary skills to engage in the behavior then the assessment would 

indicate a skill deficit (Gresham 1981). Based on these results treatments are
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recommended. These treatments either attempt ta  elicit the, existing behavior or teach 

the skill necessary to perform the behavior. An example of a treatment for a 

performance deficit may be the addition of reward for engaging in the target behavior 

designed to produce a reinforcement effect. Treatments for skill deficits can be dealt 

with by providing instruction for the skill of interest in order to make it possible for 

the subject to perform the behavior.

Second, the level o f inference with even the best technology does not provide 

more than a probabilistic chance at an effective intervention. A primary intent of 

assessment is to classify for the purpose of planning, executing and evaluating 

treatments (Korchin & Schuldberg, 1981). The assumption within an assessment is 

that based on its results, predictions about the type of intervention that would be 

beneficial can be made. In other words, the assessment is designed to predict a 

treatment’s effect on behavior. However, like all predictions this one entails a level of 

inference. Because the effect of a treatment on a behavior cannot actually be known 

until that treatment is implemented, the use of something other than the actual 

treatment to make statements about the potential effects of a treatment requires an 

inference. The greater the level of inference between the assessment results and the 

treatment based on those results, the more likely an error may exist between the 

prediction made by the assessment and the actual outcome of the treatment. The 

smaller the level of inference the more likely the assessment result will accurately 

predict a treatment’s effect on behavior. Along these lines, Martens (1992) has argued 

that the lower the inference between assessment and treatment the greater the 

possibility for the assessment to produce valid treatments. If  our goal in assessment is
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to produce valid, treatments, theTeveLof inference, from assessment to treatment 

recommendation should be as low as possible. However, methods for identifying 

instructional procedures remain only hypotheses with regard to effective treatments 

and therefore will be effective in some but not all cases.

Linking assessment to intervention using a conceptual model. The 

Instructional Hierarchy is a heuristic framework designed for generating instructional 

treatments based on the level of skill development (Haring, Lovitt, Eaton, and Hansen,

1978). This heuristic was derived from behavior analytic methods and principles, and 

focuses on the variables that change behavior (Haring et al., 1978). Within the 

Instructional Hierarchy exist four levels of skill development. These levels of skill 

development refer to stages of learning that apply to a learner’s performance of a 

given target behavior. These stages of learning are acquisition, fluency, generalization 

and finally adaptation (Daly et al. 1996). With the acquisition stage of learning the 

learner acquires the ability to perform the new skill with accuracy. At the fluency skill 

level the newly acquired skill is developed to a more fluent level. With the 

generalization stage of learning, the skill is generalized to a novel context. Finally, in 

the adaptation stage of learning the learner is able to modify the response according to 

novel demands (Daly et al. 1996).

Each o f the stages of learning in the Instructional Hierarchy is associated with 

specific instructional procedures designed to initiate mastery of each stage of learning 

(Daly & Martens, 1994), and are derived from a behavior analytical approach to 

learning. The acquisition stage of learning is associated with modeling and 

prompting. These procedures are designed to build the skill to an accurate level.
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Fluency stage of learning, is associated with instructional procedures of drill and 

practice. The purpose of these procedures is to improve the rate o f responding once a 

behavior is acquired. The generalization stage of the Instructional Hierarchy relies on 

training in the natural context to enable the application of a skill so performance can 

progress to novel contexts. In the final stage, adaptation, the learner is asked to apply 

the skill to several different novel tasks. The purpose of treatments derived from the 

adaptation skill level is to promote problem-solving or modification of the skill in face 

of novel environmental demands (Haring et al., 1978).

A basis for applying a conceptual model within an assessment was 

demonstrated by Noell, Gansle, Witt, Whitmarsh, Freeland, LeFleur, Gilbertson & 

Northup (1998). Noell et al. (1998) used treatments based on the conceptual model of 

performance and skill deficits, originally proposed by Gresham (1981), to develop an 

assessment for differentiating between students with reading deficits. This study 

employed the application of contingent reward and instructional procedures as 

assessments designed to make distinctions between students who’s reading problems 

were due to performance deficits or skill deficits. By observing a student’s response 

to either performance treatments (contingent reward) or skill treatments (instruction) a 

determination was made about the cause of the reading problem. This study was not 

only successful in differentiating between students with performance or skill deficits, 

it also identified treatments that when implemented resulted in a substantial increase in 

reading fluency. This study successfully tied an assessment to a conceptual model and 

reduced the level of inference from assessment to treatment by using treatments as 

assessment components. This paper is similar in that it attempts to use a conceptual

24

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



model to drive assessment targets and it focuses on the use of treatments within the 

assessment to produce valid treatments. However, it is an extension of this work in 

that it employs a different conceptual model (Instructional Hierarchy) and focuses 

strictly on the assessment of student skill level as opposed to other potential causes of 

poor achievement such as a performance deficit.

Daly & Martens (1994) have applied the instructional hierarchy as a 

conceptual model for assessment development in an attempt to remediate reading 

deficits. The authors used the instructional hierarchy to compare the effects of three 

instructional interventions on subject’s oral reading fluency. Three instructional 

procedures were employed that contained treatment components associated with the 

IH. The first treatment consisted of listening passage preview (LPP), a combination 

acquisition, fluency building and generalization treatment. Second, subject passage 

preview (SPP), was implemented as a fluency building only treatment. Finally, taped 

words (TW) a strictly acquisition component was also part of the study. Four students 

with learning disabilities participated in the study. After a brief baseline the three 

treatments were applied in a multielement design using frustrational level materials. 

The purpose o f the study was to examine the effect of each treatment on reading of 

instructed passages and on instructed word list. The authors found that LPP (the 

treatment package with the most treatment components) produced the greatest gains in 

reading and that TW (the treatment package with the fewest treatment components) 

produced the least amount of growth over baseline. The results of this study reveal 

that, for the four subjects involved, when instructional interventions contained more 

active components prescribed by the Instructional Hierarchy these interventions were
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more likely to be effective. B ecause this research em ployed th e  IH as. a. basis, fnr 

intervention identification, these results lend empirical support for the use of the 

Instructional Hierarchy for the development of interventions designed to increase 

reading fluency.

In a second study, Daly, Martens, Dool and Hintze (1998) combined a 

functional analysis methodology with the conceptual model of the instructional 

hierarchy in an attempt to identify the most effective intervention for increasing 

reading fluency. Four treatments were employed as components of a functional 

assessment of reading fluency. Contingent reinforcement (CR), repeated readings 

(RR), listening passage preview (LPP) with phrase drill (PD)and error correction were 

used in isolation and in combination throughout the study. CR consisted o f the 

delivery of a preferred item contingent upon reading at or above a predetermined 

standard. This condition was an attempt to rule out the possibility that poor 

performance was the result of a performance deficit RR was an instructional 

procedure based on the fluency skill level of the instructional hierarchy and consisted 

of 4 readings of the same readings by the participant. This procedure was designed to 

increase the participant’s opportunities to respond in order to increase reading fluency. 

RR was considered the simplest instructional procedure to implement and was the first 

instructional procedure implemented after CR. Following RR the procedure 

implemented was LPP/PD. This procedure corresponded with the acquisition skill 

level of the instructional hierarchy and was designed to provide modeling and error 

correction to improve reading fluency. Subjects listened as the passage was read 

allowed, repeated the passage and with experimenter assistance reread all phrases with
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   -----------  error words in it. This final procedure-was tmplemented last due- to its more complex

and effortful procedure. After a single baseline data point, CR, RR and LPP/PD were 

each implemented for one session in the current sequence. Bases on subject responses 

to each of these treatments combinations of treatments were evaluated. The simplest 

most effective treatment was then considered the identified treatment and a replication 

of its treatment effect was attempted. For the three subjects assessed a treatment 

recommendation was identified based on the subject’s response to treatment and the 

replication was successful in producing similar results. Similar to the previous Daly & 

Martens (1994) study this study also support the use of the conceptual model of the IH 

for development of interventions to increase reading fluency. It also extends this 

application of the IH to the functional analysis literature and by doing so provides a 

framework for developing other forms of function based reading assessments for use 

with the IH.

Low Inference Assessment Linked to the IH

The functional analysis literature provides a useful model in which very direct 

assessments can be linked logically and functionally to intervention. With a functional 

analysis, an assessment is conducted by directly observing the effects o f mini- 

treatments on the behavior of concern. The subject’s response to the brief treatments 

leads to a hypothesis about the function of the behavior. The hypothesized functional 

relationship is then used to develop a treatment for the behavior of concern (Repp, 

1994). With this method of assessment there are two levels o f inference. First, 

assumptions are made about the accuracy of the assessment results as a true sample of 

the behavior of interest and the degree to which these are measure of criterion
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- responses. (Goldfried &. Kent^ 1972). The direct nature, of the- observation makes, this

an inference of the lowest level possible without obtaining a more extended sample of 

behavior. However, by extending the duration of the sampling procedure feasibility 

for assessment using this method is reduced. The second assumption made is that the 

treatment derived from the hypothesized functional relationship will be effective when 

generalized to the treatment context. The level of inference here is small because 

treatments derived from functional assessments are based on hypothesized function, 

and these treatments have been demonstrated to have a higher probability of 

effectiveness than arbitrarily chosen treatments (e.g., Carr & Durand, 1985; Iwata, 

Pace, Cowdery, & Miltenberger, 1994; Repp, Felce & Barton, 1988).

Because o f their low level of inference, foundation in a conceptual model and 

the success o f  these procedures in surviving scientific rigor, these technologies are 

some of the most sound currently in use. However, the fact still remains that no 

assessment is perfect and all assessments no matter how low their inference provide 

only hypothesis with reference to treatment outcome. Nonetheless, it may be possible 

to reduce this inference to an even greater extent by reducing even further the 

inference made by the assumption that a treatment derived from the hypothesized 

function will be effective.

By incorporating treatments based on the conceptual model of interest into the 

assessment process, and making classification decisions based on the obtained 

response to the treatments, the inference would be removed. This would be similar to 

hypothesis testing (eg. Repp, 1994; Repp, Felce, & Barton, 1988; Repp & Karsh,

1994) where multiple hypotheses about the function of a behavior are tested by
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observing, response to these function-based, treatments. Response to one function- 

based treatment and not others would indicate a subject’s placement within a 

conceptual model. It also provides information on what treatment or treatments are 

effective in altering the behavior of interest because a treatment has already been 

demonstrated effective. For example, if aberrant behavior were hypothesized to be 

due to positive reinforcement and a treatment designed to reduce aberrant behavior 

based on this positive reinforcement hypothesis was applied the results of the 

treatment would serve as the assessment of the hypothesized function. Positive 

response to the treatment would not only identify a function, but also illustrate a 

treatment with a known effectiveness.

In applying this same logic to the Instructional Hierarchy, the acquisition and 

the fluency building levels of skill development refer to two different placement 

levels. Each placement level is associated with a separate class of treatments designed 

to promote mastery of that skill level. Response to a treatment designed specifically 

for one skill level, and a lack of response to the other should indicate that the student 

is performing within that skill level. Results such as these would not only indicate 

current performance, but provide recommendations for interventions that have been 

demonstrated effective.

Evaluating the Treatment Validity of Assessment

In developing assessment procedures, the validity of those procedures is 

always important. As described earlier, valid assessments are ones that contribute to 

beneficial treatment outcome (Hayes et al. 1987). However, in evaluating an 

assessment sim ilar to the one described above treatment utility consist of more than

29

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



outcome (acquisition or fluency skill level) and more than one treatment 

recommendation (acquisition or fluency treatment) mere improvement over baseline 

as a result of either treatment is not sufficient to establish treatment validity. In a case 

such as this where either treatment could potentially produce positive effects on 

behavior a more elaborate form of evaluation is necessary. For an assessment to have 

treatment utility it must contribute to a beneficial treatment outcome (Hayes et al. 

1987). In a situation where two treatment options are present the potential that both 

treatments can produce some beneficial effects exist. Because of this both treatment 

and therefore both assessment outcomes could be viewed as valid, and if both 

assessment outcomes are valid there is no purpose for conducting the assessment. So 

the question that must be answered is not if the assessment produces a valid treatment, 

but if the assessment produces the most valid treatment o f the options present. Hayes, 

Nelson & Jarrett (1987) outlined a procedure for evaluating treatment utility of this 

type o f assessment. Described as an “obtained differences-two or more treatments 

study” this procedure directly compares the two treatment outcomes to evaluate the 

extent to which the assessment identified the treatment that had the greatest impact on 

behavior. After a baseline is established both treatments are applied in an alternating 

treatment design, which allows differential treatment effects to be determined within 

an individual (Hayes, Nelson & Jarrett, 1987). Using this methodology an assessment 

would be considered to have treatment utility if  it resulted in an assessment outcome 

that produced larger treatment effects than the alternative outcome, hi other words did 

the assessment predict the most effective outcome?
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^ This, paper has-three, aims.. The-primary purpose-of this studywas to evaluate 

the treatment validity of a reading assessment. This was attempted by first evaluating 

the ability of a treatment based assessment to discriminate between subjects based on 

their responses to intervention and second determining the extent to which a brief 

treatment conducted within an assessment protocol produces the most valid treatments 

when compared to an extended application. A secondary goal was to compare the 

treatment validity of the response to treatment assessment with the treatment validity 

o f instructional placement standard recommendations. A third goal was to examine 

the generalizability of treatment recommendations derived from the treatment based 

assessment to multiple type of treatments based on the IH. In other words, will the 

results of the assessment not only predict responses to the treatments employed, but 

will they also predict responses to other treatments in the same class based on the 

instructional hierarchy?
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METHOD .

Subject Selection and Setting

Participants in the study were first, second and third grade students selected 

from the general education population of two public schools. Six subjects from each 

grade were selected based upon a match between reading ability and the pre- 

established grouping criterion described below. Potential subjects were initially 

identified for participation based upon a screening o f reading fluency. This screening 

consisted of a one minute individually administered grade level reading probe scored 

for words read correctly per-minute (Shinn, 1989). The first six students in each 

grade who met the initial criterion for the study and returned parent permission forms 

were included in the study. First grade students that met the above criteria were 

Karen, Monty, Rhoda, Dana, Gerald and Ronnel. Karen, Monty, Rhoda and Dana 

were 7 years of age while Gerald and Ronnel were both 6-years-of-age. Second grade 

students included in the study were Mark, Don, Bob, Kelly, Tony and Clarence. All 

of whom were 8-years-old at the time o f the study with the exception oft Clarence who 

was 9 years-of-age. Finally, the third graders included in the study were Ken, Tina, 

Conner, Chris, Jan and Didra, all of whom were 9-years-old at the time of this study. 

All study procedures were conducted in the school’s library or the computer lab 

depending upon availability. Doctoral students in school psychology conducted all 

assessment and intervention procedures.

Grouping Criteria

A pre-established grouping criterion was created in order to insure a 

heterogeneous sample across grades and across a range of reading fluencies. This
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 grouping criterion w as derived from  instructional p lacem ent standards.estaKHshftrf hy

Fuchs and Deno (1982). These instructional placement standards consist of fluency 

ranges, which assist in determining the correct placement of a student within a 

hierarchically graded reading curriculum. For example, a particular student, when 

presented with a second grade reading passage, would be classified as functioning in 

the mastery, instructional or frustrations! range based upon oral reading fluency. 

Because the focus of this study was on instruction, only children in the frustrational 

and instructional ranges were included. In addition to providing information to place 

a child within a reading curriculum, Shapiro (1986) has suggested instructional 

placement criteria can be linked to appropriate instructional practices. That is, the 

placement standards help to identify performance that is associated with a level of 

reading ability where fluency building would be appropriate (instructional range) or a 

level of reading where accuracy training would be appropriate (frustrational range) 

(Shapiro, 1986).

Subjects were selected from throughout the instructional and frustrational 

ranges specified by Fuchs and Deno (1982) so as to be able to more precisely define 

meaningful instructional placement standards should small differences in fluency 

make a difference in treatment outcome. The six groups within each grade level 

ranged from the bottom of the frustrational range through the top of the instructional 

range, divided as evenly as possible between the six fluency groups. As shown in 

Table 1, for first and second grade, the six groups consisted o f a range o f ten words 

correct per minute, beginning with 0 to 9 and ending with 50 to 60. Third grade 

consisted of a range of approximately 17 words correct per minute, beginning with 0
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to. 16 and ending with. Ed to LQ(L Table. I shows, the, stratification of the groups across- 

grades and fluency level. Based on these divisions, for each grade level, 4 groups 

were considered frustrational and 2 groups were considered instructional for grade 

level materials according to Fuchs and Deno (1982). Placement into groups occurred 

during the initial steps of the assessment.

Table 1. Grouping divisions.

Grade Fluency Level/Group

1-2 0 -9 1 0 - 19 20-29 3 0 -3 9 40-49 5 0 -6 0

3 0 -1 6 17-34 35-51 5 2 -6 9 70-85 86 - 100

Materials

Reading Probes. Reading passages used throughout the study consisted of 

content controlled grade level passages of 100 words or more. Because the curriculum 

in the school district where the study was conducted used a literature-based series, 

which was not content controlled, that reading series was not be used in the study. 

Instead, the reading passages used in this study came from grade level probes of the 

“Great Leaps” reading series (Campbell, K., 1998).

Reading passages were screened for reading level in an attempt to increase the 

consistency of the reading difficulty within each grade level. A computerized version 

o f  the Flesh-Kincaid readability index was used to test for readability. This index was 

chosen because of its ease of use and convenience as well as previous findings of 

validity supporting its use (Clariana, 1993). Readability was assessed on all passages 

contained within first, second and third grade levels of the “Great Leaps” reading
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_ ... series and any passages that were not within the assigned grade level were dropped. 

The mean readability index of passages used in this study based on Flesch-Kincaid 

were first grade, 1.11 (range 0.1 to 1.89); second grade, 2.43 (range 2.1 to 2.87); and 

third grade, 3.44 (range 3.15 to 3.93).

Rewards. Students were surveyed about reward preferences. Students were 

given a list of 30 different stimuli and asked to select the items they would like to 

earn. These items were considered preferred and the list of the student selected 

preferred items was presented to each student’s teacher. The teacher had the 

opportunity to eliminate any items, which were unacceptable from the list. Using the 

list of acceptable preferred stimuli, a “treasure chest” was created containing tangible 

items identified as preferred by the students. The treasure chest was used with the 

treatment packages for reward delivery. Reward delivery consisted of allowing the 

student access to the treasure chest for the purpose of selecting a tangible reward. 

Typical items listed on the reinforcer survey are pencils, pens, erasers, colors, candy, 

stickers and small toys.

Response Measurement and Observer Agreement

The dependent variable for this study was words read correctly. Words read 

correctly (WRC) were defined as words pronounced correctly with no more than a 3 

second delay after the completion of the previous word (Shinn, 1989). Both words 

read correctly and errors were scored by an experimenter. This was accomplished by 

marking errors on a separate copy of the reading passage as the participants read 

aloud. An error was defined as any word containing mispronunciations, substitutions,
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omissions,, or any word not completed correctly within 3 seconds of the completion of 

the last word (Shinn, 1989)

During 37% of the sessions a second experimenter independently scored words 

read correctly for participants in order to evaluate the reliability of scoring. Each 

word was scored as either an agreement or a disagreement based on whether the two 

observers scored the word the same in reference to correct or incorrect. Interobserver 

agreement was calculated by dividing the number of agreements by total number of 

agreements plus disagreements. The total agreement across all reliability sessions was 

93% with a range of 84 -  100% agreement.

Treatment Packages

Two treatment packages were assembled, based on empirically tested 

procedures, which were designed to be effective treatments for the initial two levels of 

the instructional hierarchy (IH): the acquisition level and the fluency level. The first 

of the two treatment packages, termed the acquisition treatment package, was designed 

to establish new reading skills and contained the active treatment components of 

modeling and error correction, both of which have been demonstrated to improve 

correct responding (Daly et al. 1996). These specific treatments were selected because 

of their correspondence to the acquisition skill level of the IH. The second treatment 

package, termed the fluency building treatment package, was intended to increase 

fluent responding and was designed to be an appropriate intervention for students who 

were at the fluency level o f the IH. This package contained the active treatment 

component o f repeated reading (practice), which has been shown to improve reading 

fluency and was selected because of its correspondence to the fluency building (Daly
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&MaEtensr 1994). level o f th& Hi. Throughout the study these two treatment packages 

were components of both the brief assessment and the extended validation. For 

example, the acquisition treatment package was implemented three times as part of the 

skill level assessment, and over several sessions as part of the extended validation.

Each o f the two treatment packages contained three elements. These elements 

consisted of an initial fluency evaluation, an active treatment component (described 

above) and a final fluency evaluation, delivered in that order. The initial fluency 

evaluation and the final fluency evaluation were identical to each other and were 

identical in both treatment packages. The only element that varied between the 

treatment packages was the active treatment implemented.

The initial fluency evaluation and the final fluency evaluation each consisted 

of a one-minute timed reading of the grade level probe assigned for that session. The 

probe was scored for words read correctly (WRC) as described above and error words 

were recorded. In an attempt to promote discrimination of the active treatment 

components and to reduce the effects of practice within the acquisition treatment 

package the initial fluency evaluation preceded the active treatment component by a 

minimum of one hour and a maximum of two hours. However, the final fluency 

evaluation occurred immediately after the active treatment.

Both treatment packages included the same reward component. A 

performance goal was established for each session based on the initial fluency 

evaluation. Prior to the initiation of the active treatment component the student was 

informed of the performance goal and instructed that if  he or she surpassed the 

performance goal in the final fluency evaluation they would have an opportunity to
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-— _selecta-re.ward-fram.thetttreasure.chest’L The.r&ward component was.emplayecLin.an, 

effort to control variability in student responding that may be attributable to student 

attention and effort. The specific procedure employed for each treatment package is 

described below.

The acquisition treatment package. According to Haring et al (1978), students 

at the acquisition level of the IH will benefit most from instructional procedures 

designed to establish a new skill. For this study, modeling and error correction were 

selected because of their efficacy (Daly & Martens, 1994). The active treatment 

within the acquisition treatment package was a combination of two procedures for 

improving reading accuracy. The first component was listening passage preview 

(LPP), a modeling procedure, where the experimenter modeled the reading of the 

passage for the student prior to the student reading independently. The second 

component in this treatment package was error correction. Error correction consisted 

of the experimenter modeling correct responding whenever the student made a reading 

error and prompting correct responding from the student. Both procedures 

independent of each other have been empirically tested (LPP with Rose & Sherry 

1984; Salend & Nowakl988 and error correction with Rose, McEntire & Dowdy,

1982; Singh & Singh, 1986; Singh, Singh & Winton, 1984) and combined (Daly & 

Murdoch, 2000) are intended to serve as a powerful treatment for improving reading 

skills for students at the acquisition skill level.

In the acquisition treatment package an experimenter presented the student 

with a grade level reading passage and asked the student to read the passage for a one 

m inute  tim ing  (initial fluency level evaluation). The words read correctly (W RC) as
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defined above and the errors were recorded. All error words were recorded on a  

separate sheet of paper for later use in the error correction portion of this procedure. 

The WRC from this reading also became the performance goal used with the reward 

component.

A minimum of one hour lapsed between the initial evaluation and the 

beginning the active treatment component of the treatment package. After this delay, 

but prior to a two-hour laps the experimenter informed the student of the performance 

goal from the initial fluency evaluation and told the student that if he exceeded the 

performance goal he would be allowed to select one item form the “treasure chest”. 

The experimenter then modeled the same reading passage (LPP procedure) by reading 

orally 1.5 times the number of words read correctly from the student’s one minute 

timing. For example, if the student’s read correctly 30 words in the one minute 

timing, then the experimenter would read (modeling component) a total of 45 words 

from the reading passage. After listening passage preview was complete the 

experimenter presented the error words, which has been recorded from the initial 

reading. The words were presented one at a time to the student and the student was 

asked to read them. If the student correctly read the word the experimenter moved on 

to the next word. However, if the student incorrectly said the word when presented in 

isolation or did not respond in 3 seconds the experimenter began the error correction 

procedure for that word. The error correction procedure, in this experiment, consisted 

of three steps. First the experimenter pronounced each syllable of the incorrect word 

orally and the participant was then asked to repeat the syllables orally. For the second 

step the experimenter blended the syllables together to form the correct word. The
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participant was then asked to repeat the blended form of the error word and finally say 

the word immediately after without a prompt For example, if the incorrect word is 

“three” the experimenter broke the word down into its syllables (th+r+ee) and 

pronounced each syllable independently. Following that demonstration, the participant 

was asked to say each syllable. The experimenter then blended the syllables by saying 

the complete word (three) at a normal speaking rate and also had the participant say 

the error word. Finally the participant was asked to say the word independently 

without experimenter prompts. This was repeated for the entire set of error words 

from the one-minute timing (initial fluency evaluation).

Upon completion of this package the student completed the final fluency 

evaluation while the experimenter scored for words read correctly. If the student 

exceeded the performance goal, the student was given an opportunity to select a 

preferred item from the “treasure chest”. The words read correctly from the final 

fluency evaluation was used as the dependent measure for this condition.

The fluency treatment package. Based on the IH, students at the fluency 

building level have established some initial competency with the skill and merely need 

to practice in order to increase fluency, hence, such students would benefit from 

repeated practice (Daly & Martens, 1994) to increase reading rate. The second 

treatment package consisted of a component that is designed to improve reading 

fluency. This component was repeated readings (RR), a practice procedure, in which 

a student repeatedly reads a passage for a one-minute timing prior to evaluating 

reading performance. This procedure has also been empirically tested (Stoddard, 

Valcante, Sindelar, O’Shea & Algozzine, 1993; Rashotte & Torgensen, 1985) and is
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intended to. serve, as a  powerful. treatment package, for improving reading skills for 

students performing at the fluency skill level.

With the fluency treatment package the experimenter presented the student 

with a reading passage and asked the student to read the passage for a one-minute 

timing (initial fluency evaluation). The words read correctly (WRC) as defined above 

and the errors were recorded. The WRC from this reading also became the 

performance goal used with the reward component.

The experimenter allowed a minimum of one hour, but not more than two 

hours to pass before beginning the active treatment component of the treatment 

package. Then the student was informed of the performance goal, based on the initial 

fluency evaluation, and told that if the performance goal was exceeded he would be 

allowed to select one item form the “treasure chest”. The experimenter then presented 

the student with the same grade level reading passage and asked the student to read the 

passage orally for a one-minute timing. The experimenter scored on a separate copy 

of the reading probe the words read correctly for each reading. This process was 

repeated two more times with the same reading passage for a total of three repeated 

readings for the treatment package. During these repeated readings the experimenter 

did not provide correction of any kind, except a prompt to “move on” if the student 

remains fixed on a word for more than 3 seconds.

The same reading was presented again for the final fluency evaluation and 

served as the dependent measure for this condition. If, in the final fluency evaluation 

the student exceeded the performance goal he or she was given an opportunity to 

select a preferred item from the “treasure chest”.
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. -------PROCEDURE ------

Overview

The procedure for this study consisted of three steps. The first step consisted 

of participant placement into groups based on the pre-established grouping criteria 

outlined in Table 1. Once a participant was assigned a group based on his or her grade 

level fluency a response to interventions assessment was conducted. With this 

assessment participant responses to the acquisition and the fluency treatment package 

were evaluated. As part of the assessment student responses to intervention were 

evaluated and recommendations for treatment were made. Finally, these 

recommendations were evaluated in an extended analysis to determine if the 

assessment produced recommendations that resulted in valid treatment outcomes. 

Group Placement

The first step in the procedure was to assign participants to groups based on the 

grouping criteria presented in Table 1. Initially, a fluency level for current grade level 

materials was identified for each participant Fluency levels for the purpose of this 

study were derived for each student following the procedure described by Shinn 

(1989). Three one-minute grade level reading probes were administered to each child 

and scored for words read correctly (Shinn, 1989). The median score of the three 

reading probes was the score used to identify the participants for placement into one of 

the pre-established groups shown in table 1.
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Assessment -  Response to Treatm ent

Following subject selection for the experiment, each subject was administered 

a response to intervention assessment, designed to determine whether students 

responded better to the acquisition treatment package or the fluency building treatment 

package. The response to treatment identification assessment consisted of an 

assessment of the student’s initial fluency level followed by the application of the 

acquisition assessment and the fluency building assessment described below. Results 

from the response to intervention assessment were then evaluated using the assessment 

interpretation methodology described below.

Initial fluency level. The student’s initial fluency level was identified by 

administering three one-minute grade level reading probes (Shinn, 1989), and 

calculating the words read correctly for all three passages. The median words read 

correctly was considered the student’s current performance level. This median score 

was used as a baseline for evaluating assessment results.

Acquisition assessment. The acquisition assessment consisted of three 

applications of the acquisition package described above. This portion of the 

assessment was designed to determine the effect o f modeling and error correction on 

words read correctly. The median words read correctly from the three applications of 

the acquisition package was then compared to the student’s initial fluency level in the 

assessment interpretation phase below.

Fluency building assessment. The fluency building assessment consisted of 

three applications of the fluency-building package described above. This portion of 

the assessment was designed to determine the effect o f repeated readings on words
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read correctly. The median words, read correctly from, the three applications of the 

fluency-building package was then compared to the student’s initial fluency level in 

the assessment interpretation phase below.

Sequence of assessment. The assessment consisted of 3 one-minute probes 

designed to identify initial fluency followed by 6 treatment-based probes. In order to 

reduce the possibility of a sequence effect the order in which the treatment-based 

probes were delivered was a pre-established semi-random repeating pattern. Students 

were then randomly assigned a number from 1 to 6 for assignment into two different 

sequence groups. For each grade level, students with assigned numbers of 1,3 and 5 

were designated the pattern ABBABA and for students 2,4 and 6 the pattern was 

BAABAB. Therefore, the assessment was considered complete when at least 9 

sessions were completed.

Assessment interpretation. Because the assessment consisted of treatments 

designed to increase the rate of reading for participants, the assessment interpretation 

consisted of an evaluation o f the treatment effects in comparison to both the initial 

fluency evaluation (baseline) and relative to the other treatment. To evaluate 

differences over initial fluency levels a standard of 20% was adopted. In other words 

a difference was considered to exist if a difference in WRC of 20% or more was 

observed in either treatment over the initial fluency level. An increase of 20% was 

derived from Camine, Silbert, and Kameenui’s (1990) recommendation of 40% 

increase in reading fluency as an appropriate weekly goal for reading instruction based 

on repeated readings of the same passage. Twenty percent was adopted with the 

rational that if brief exposures to treatments could produce, in three sessions, half of
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what is considered, appropriate for one week, that growth, would be considered 

promising.

The median words read correctly from the two brief treatments were compared 

to the student’s current performance level. If either or both of the treatment packages 

produced an increase over the initial fluency level of 20% or more, a difference 

between baseline and treatment was considered to be present and a treatment effect 

was said to exist. If  neither treatment packages showed increases of 20% or more, the 

student repeated the assessment phase of the study until a difference was observed by 

the above criteria. If, after repeating the assessment three times no difference was 

observed, the study for that participant was discontinued.

The second phase of interpretation was a comparison of the two treatment 

packages. This stage of the assessment interpretation occurred only if a difference 

was present in the first evaluation. Given that at least one of the treatments had shown 

improvement over the initial fluency assessment of 20% or more this evaluation was 

designed to determine if differences between the two treatment packages could be 

observed. To accomplish, this visual inspection of the graphed assessment results was 

conducted. A difference was considered to exist in the two data paths if there were no 

overlapping data points during the response to intervention assessment. However, if 

an overlap in data paths did occur the student repeated the acquisition and fluency 

assessment phases o f the study until a difference was observed by the above criteria.

If, after repeating the assessment three times no difference was observed the study for 

that participant was discontinued.
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The results of the assessment could produce one of three outcomes. No 

treatment effect which was the result of growth less than 20% for both treatment 

packages. Treatment effect for one package, which was the result of at least a 20% 

improvement over the initial fluency assessment for one or both treatment packages 

and no over lap in the data paths. In this case the treatment package with the greatest 

level of improvement over baseline was considered the effective treatment. Treatment 

effect for both treatment packages, which was the result o f a 20% or more 

improvement over the initial fluency assessment for both treatment package and an 

overlap in the treatment packages data path.

Intervention Identification. Based on the results of the assessment, treatment 

recommendations were made. For any given participant, if  one treatment produced an 

increase that was considered effective by the above standards (i.e. there was a 

treatment effect for the acquisition or fluency package) that treatment was considered 

to be the more appropriate intervention for the participant. If treatment effects were 

observed for both treatment packages, both treatments were considered appropriate for 

the participant. However, if neither treatment demonstrated effectiveness, neither 

treatment was considered to be an appropriate match for the participant. For example, 

if both treatment packages produced more than 20% growth over the initial fluency 

assessment with no overlap in the datapaths and the acquisition package showed the 

greatest level of increase, it was considered the most appropriate treatment according 

to the assessment. If, however both the fluency assessment package and the 

acquisition assessment package produced an increase over the initial fluency
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assessment greater than 20%, and, there, was, overlap in. the. data paths, both the fluency 

and acquisition treatments would be considered appropriate treatments.

Assessment Validation

The purpose of the assessment validation was to determine if the recommended 

treatment in the assessment phase of this study was accurate in predicting the most 

effective treatment. As described in the introduction of this paper an “obtained 

difference-two treatment study”, (Hayes, Nelson & Jarrett, 1987) was implemented in 

an attempt to determine if  the assessment could identify the most appropriate 

treatment. Treatment validity is the extent to which an assessment produces a 

favorable treatment outcome (Hayes, Nelson & Jarrett, 1987). However, because in 

the present study two potentially effective treatment recommendations can result from 

the assessment, simple improvement over baseline does not provide information about 

the utility of the assessment. In other words, both treatment recommendations have 

been validated as effective and have the potential for improving reading fluency. 

Improvement over baseline in this case is not evidence that the assessment contributed 

to the outcome. To show treatment validity with an assessment of this type it is 

necessary to show that the assessment makes needed distinctions for treatment 

identification (Hayes, Nelson & Jarrett, 1987).

Based on this information, this assessment would only have treatment validity 

if the treatment recommendation produced a more favorable outcome over the 

alternative treatment recommendation. The extent to which the treatment 

recommendation from the skill level identification assessment predicts or matches the
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more effective intervention, in. the extended validation would be its. level of treatment 

validity.

Experimental Design: Extended Analysis

To evaluate treatment validity an alternating treatments design was used to 

determine whether the treatment recommendation from the assessment matched the 

extended analysis of treatment effectiveness. For all subjects receiving treatment 

recommendations both treatments were implemented in an alternating treatments 

design. The extent to which the assessment predicted the most effective treatment was 

evaluated. Both treatments were alternated in a semi-random repeating pattern. The 

pre-established pattern for the design was ABABABBABAABBABA for participants 

1,3 and 5 and BABABAABABBAABAB for participants 2,4 and 6 for each grade 

level.

Baseline. The baseline for comparison was the initial fluency assessment of 

student readings collected in the assessment phase of the study.

ATP Phase. The acquisition treatment applied in the alternating treatments 

design consisted of one application of the acquisition package for each session and 

was scored for words read correctly during the one-minute timing. The fluency 

building treatment applied in the alternating treatments design consisted o f one 

application o f the fluency-building package for each session and was scored for words 

read correctly during the final evaluation assessment The procedures for 

implementation of both the acquisition treatment and the fluency building treatment 

were identical to the procedure described above.
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Alternative treatment packages. This phase was designed to examine the 

robustness o f the IH. The primary question addressed by this study centered around 

the extent to which brief treatments derived from the IH could identify effective 

interventions. Evidence supporting the treatment validity of the assessment does not 

necessarily provide evidence for the assessment’s relationship to the IH. In other 

words, even if the assessment can identify valid treatments (valid for individual 

treatment recommendations), this result is not convincing support for the 

correspondence between assessment outcomes and student skill level, based on the 

instructional hierarchy. However, if one could show interchangeability between a 

class of interventions linked to specific levels of the IH, then it would lend support to 

the conceptual underpinnings of the IH. That is, if  members of the class of 

interventions designed to establish new skills were most appropriate for children at the 

accuracy level and were shown to be interchangeable then this would be the type of 

evidence needed to support the generality o f the model. In this phase participants that 

responded to one type of treatment (either acquisition or fluency building) were 

evaluated to determine if  they also responded to other members of the class of that 

type of treatment and not others. For example, if participants who responded to 

acquisition treatments and not to fluency treatments also responded to other forms of 

acquisition treatments and not to other forms of fluency treatments, then this would be 

additional evidence supporting the IH.

Four participants were selected to continue the extended validation using 

alternative forms of the acquisition and fluency building treatment packages. After the 

completion o f the initial assessment and the extended validation the alternating
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treatments design was continued using alternative treatment packages. All aspects of 

the treatment packages remained the same except the active treatment components. 

Initial and final fluency assessments were still conducted as described above.

For this phase of the study an alternative intervention was substituted for both 

the fluency package and the acquisition package. The alternative acquisition package 

consisted of modeling and error correction, similar to the original acquisition package. 

However, the modeling component consisted of the student listening to a taped 

recording of the entire reading passage. The use of audio taped passage preview has 

been empirically demonstrated effective for improving reading fluency (Medcalf, 

1989). The alternative acquisition package also utilized error correction in the form of 

word drill. Word drill has also been empirically demonstrated to be effective at 

improving reading fluency (Fleisher & Jenkins, 1983; and O’Shae, Munson, &

O’Shae, 1984). Word drill in this study consisted of presenting flashcards with error 

words on them to the participant and asking the participant to say the word. If the 

participant said the word in less than three second the experimenter put the card in a 

correct pile and went on to the next word. If the word was said incorrectly or three 

seconds lapsed the experimenter said the word and asked the participant to repeat the 

word. The card with the error word was then placed back in the stack to be presented 

again. This was continued until all flash cards were in the correct pile. The 

participants then continued to the final fluency assessment component of the 

acquisition package.

In the alternative fluency package all aspects o f the treatment package were 

also identical to the initial fluency-building package including reward, except the

50

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



active treatment component* w hich in this phase consisted  o f  ph rase  drill. W ith phrase 

drill, individual phrases are repeatedly reread by the student to increase fluency.

Phrase drill has been empirically demonstrated to be effective for improving reading 

fluency (Daly, Martens, Dool, & Hintze, 1998 and O’Shae, Munson, & O’Shae,

1984). Following the initial fluency assessment the experimenter presented the 

participant with the sentences from the reading passage separated, one phrase per 

page. The participant was instructed to read each sentence three times orally. The 

experimenter gave no further prompts or instructions except to move on when the 

participant remained fixed on a word for more than 3 seconds. Following the 

completion of the fluency package, final fluency assessment component was 

completed.

Procedural Integrity

An observer assessed the integrity during 39% of the intervention. Sessions 

evaluated were selected randomly across each subject and session and integrity was 

evaluated by completing a procedural integrity checklist. Procedural integrity was 

calculated by dividing the number of steps completed in each session by the number of 

steps required in each session and multiplying by 100. Procedural integrity across all 

observed sessions was 100%.

Comparison to an Alternative Assessment Procedure

Using the results of the extended analysis as a standard for comparison the 

match between the extended analysis and the treatment recommendations deriving 

from the treatment based assessment as well as the treatment recommendations 

deriving from instructional placement standards as defined by Fuchs and Deno (1982)
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were assessed. The purpose o f Ihis- proeess-was to-determine whether the 

recommendations derived from the instructional placement standards defined by Fuchs 

and Deno (1982) or the treatment based assessment better match the results of the 

treatment outcomes from the extended validation. This was determined by calculating 

the percent of match between each assessment and the extended validation.

The percent of match with each assessment was calculated by dividing the 

number of assessment matches by the total number o f cases completing the extended 

validation. An assessment match for the Instructional Hierarchy existed when the 

assessment outcome predicted accurately the results o f the extended validation. For 

example, if the assessment outcome reveals that the student is at the Acquisition level 

of the Instructional Hierarchy and the accuracy treatment was the most effective 

treatment, the assessment would match the extended validation. Assessment match for 

the instructional placement standards as defined by Fuchs & Deno (1982) was also 

calculated. A match with the instructional placement standards exists when treatment 

recommendations based on instructional placement standards (using data from the 

initial assessment baseline) matches with the extended validation outcome. For 

example, the median from the assessment baseline was above 40 words correct per 

minute, the student was functioning in the instructional range according to 

instructional placement standards for first or second graders. According to Shapiro 

(1996) children in the instructional range would benefit from fluency building 

procedures while those in the frustrational ranges (i.e., first and second graders whose 

baseline WCM was below 40) would benefit most from acquisition type interventions 

in order to establish new skills. Hence it would be predicted that the extended
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validation outcome for a student in the instructional range would be of a higher level 

for the fluency based treatment than for a student in the frustrational range who should 

benefit most from a treatment designed to enhance skill acquisition.
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RESULTS

Table 2 contains each case, the extended validation outcome and the results of 

the evaluation of match based on the treatment based assessment and the IPS.

Table 2. Outcome results.

Name Grade Treatment based 
assessment outcome

Extended
validation
outcome

Instructional
placement
standards

recommendatio
n

Acquisition treatment recommendation
Dana 1st Acquisition Acquisition Fluency

Gerald 1st Acquisition Acquisition Acquisition

Ronnel 1st Acquisition Acquisition Acquisition

Don Acquisition Acquisition Fluency

Bob 2 * 1 4 Acquisition Acquisition Acquisition

Kelly 2nd Acquisition Acquisition Acquisition

Clarence 2nd Acquisition Acquisition Acquisition

Fluency treatment recommendation
Monty 1st Fluency Fluency Fluency

Ken r̂d Fluency Fluency Fluency

Tina r̂d Fluency Fluency Fluency

Jan 2rd Fluency Fluency Acquisition

Didre 3rd Fluency Fluency Acquisition

Both treatments effective
Rhoda 1st Acquisition and 

Fluency
Acquisition and 

Fluency
Acquisition

Mark 2nd Acquisition and 
Fluency

Acquisition and 
Fluency

Fluency

Two assessments completed with acquisition treatment recommendation
Karen 1st Acquisition Acquisition Acquisition

Tony 2nd Acquisition Acquisition Acquisition

Connor 3« Acquisition Acquisition Acquisition

Chris 3« Acquisition Acquisition Acquisition
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Assessment and Extended Analysis

The results of the initial intervention based assessment process indicated that 

for most children, there were marked gains in reading fluency and clear differentiation 

between the acquisition and fluency based treatments. For some children the response 

was greater for the acquisition based treatment and for some the response was greater 

to the fluency based treatment. For a few children, there was no clear differentiation. 

Because of the commonalities across children who responded to one treatment versus 

the other, the results will be discussed separately depending on the response to the 

initial assessment.

Dana, Gerald, Ronnel’s (Figure 1) response to intervention assessment 

indicated that the acquisition package produced a better response than the fluency 

package. Don, Bob, and Kelly (Figure 2) and Clarence (Figures 3) also indicated the 

same. For each participant both the acquisition and the fluency treatment packages 

produced gains o f more than 20%, however, because the greatest increase occurred in 

response to the acquisition package, this package was considered the appropriate 

treatment. In the extended validation the acquisition treatment package continued to 

produce improvements of greater than 20% over the initial fluency assessment while 

continuing to produce greater improvement than the fluency-based treatment.

Monty, Ken, Tina, Jan and Didre’s response to the intervention assessment 

(see Figure 4 and Figure 5) indicated that there was a better response to the fluency 

treatment Both the acquisition and the fluency treatment packages produced gains of
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more than 2Q%* however* because the greatest increase occurred in response to the 

fluency package this package was considered to the indicated treatment, hi the
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Figure 1. Words read correctly graphed by session and assessment condition for
Dana, Gerald and Ronnel. 

extended validation the fluency treatment package continued to produce improvements 

of greater than 20% over the initial fluency assessment while maintaining its 

advantage over the acquisition based treatment package.

For four participants, Karen, Tony, Connor, and Chris, the first assessment (see 

Figure 6 and Figure 7) produced gains of more than 20% over the initial fluency
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assessment^ however,, the. assessment resulted in. overlapping data points- between the 

two treatment packages. Because of this a second assessment was conducted to 

determine if the assessment could differentiate between the two treatments. The

second assessment for all students indicated a potential treatment effect for the

BL A ssessm ent A ssessm ent
V alidation

too -
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Figure 2. Words read correctly graphed by session and assessment condition for Don,
Bob, and Kelly.

acquisition treatment. Both the acquisition and fluency treatment package produced 

gains of more than 20%, however, because the highest increase occurred in response 

to the acquisition package this package was considered the appropriate treatment. In
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the extended validation, the acquisition treatm ent park-age rnntimipH tn  pmH^ipp 

improvements of greater than 20% over the initial fluency assessment while 

continuing to produce greater improvements in reading fluency than the fluency based 

treatment.

BL A ssessm ent
45
4 0

3 0
25
20

C la ren ce

10

Figure 3. Words read correctly graphed by session and assessment condition for
Clarence.

Of the 18 subjects evaluated in this study two subjects revealed a potential 

treatment effects for both treatments. Rhoda and Mark (see Figure 8), showed 

improvement of at least 20% over the initial fluency assessment for both treatment 

packages; however, the data paths for the packages from the first assessment were 

overlapping. When additional assessment was conducted, this overlap continued 

during a second and third assessment. Because both packages showed potential 

treatment effects the acquisition and fluency treatments, were both considered to be 

appropriate treatments for these students and assessment were discontinued. Within 

these cases because results remained consistent throughout the second and third 

assessment these were viewed as the extended validation of the initial assessment 

results.
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The Purpose of this phase o£ the study was, to  determine the extent to. which the- 

assessment procedure had treatment validity. During this phase of the study, the 

assessment for 16 of the 18 participants resulted in a differentiation between the two

BL Assessm ent Assessm ent
V alidation

160 -

140 -  

120  -

Fluency

6 0  -  

4 0  -

20  - M onty
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120  -
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20  -

BL Assessm ent A ssessm ent
V alidation210 *

180 -
150 -  

120  -  

9 0  -

6 0  -

30  - T in a

Figure 4. Words read correctly graphed by session and assessment condition for
Monty, Ken and Tina.

potential treatments, based on the responses of the children to intervention. For these 

16 participants all treatment recommendations matched with the extended validation.
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Extended Analysis with Alternative Treatments

To test the robustness o f the IH, Monty, Rhoda and Bob also completed a 

second phase of the extended analysis in which an alternative treatment was 

implemented within the treatment packages. The alternative treatment packages 

substituted an alternative intervention, which incorporated that same active treatment

BL A ssessm ent A ssessm ent
V tlid ttio n

Fhicscy

80

60

40

2 0  -

BL Assessm ent A ssessm ent
V alidation

140

100  -

60

40

Didra

Figure 5. Words read correctly graphed by session and assessment condition for Jan
and Didra.

component. In this phase (see F igure 9J the effects, of the treatments remained the 

same relative to each other and the initial fluency evaluation. Bob, who responded 

more favorably to the acquisition treatment, continued to respond in a similar fashion 

when the treatment packages were altered. Monty, a better responder to the fluency 

building treatment, also continued to respond better to the fluency treatment after the 

treatment packages were altered. For Monty, the magnitude of the effects were 

slightly less with the alternative treatment packages, but the level and trend were
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Figure 6. Words read correctly graphed by session and assessment condition for 
Karen and Tony.

A ssessm en t 2BL A ssessm en t
V alidation

A sse ssm e n t 1120
100
80

60

Fluency40

Connori20

A w u i n e a t lA ssessm ent-L A f t t t m e R l  
V a lid a tio n6 0  -

5 0  -

4 0  -

3 0  -

20

Chris

Figure 7. Words read correctly graphed by session and assessment condition for 
Connor and Chris.
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identicals Finally, for Rhoda, who- responded- to- both- treatments without clear 

differentiation between the two, continued to respond similarly to the alternative forms 

of the treatment.

Comparison to Instructional Placement Standards

The question of whether the treatment based assessment or the use of 

instructional placement standards were more accurate in identifying an effective 

treatment was addressed by calculating the degree of match between each type of 

assessment with the results of the extended validation. The results o f treatment based 

assessment matched the extended validation for 16 out of 16 cases. This

BL Assessment 2 A sse ssm e n t 3

100 -

60 -

20  -

BL A ssessm ent 2 A ssessm ent 3
100  >  

90 -  
80 - 
70 -  
60 -  
50 -  
40 -  
30 -  
20  -  

10 - Rhode

Figure 8. Words read correctly graphed by session and assessment condition for Marie
and Rhoda.

resulted in an accuracy o f 100%. For the instructional placement standards 11 of the 

16 recommendations matched with the extended validation. This resulted in a degree 

of match of 69%. The two cases where no discrimination occurred were excluded
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Figure 9. Words read correctly graphed by session and assessment condition with the
addition of the alternative treatments condition for Monty, Rhoda and Bob.

Results from the comparison of the treatment based assessment and the 

instructional placement standards revealed that the treatment based assessment was 

more accurate. Based on these data the treatment based assessment could be said to 

have greater treatment validity than the instructional placement standards.
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DISCUSSION

The primary purpose of this study was to evaluate the treatment validity of a 

reading fluency assessment, which employed a child’s response to treatments as the 

method for evaluating reading fluency. A secondary purpose was to simultaneously 

evaluate instructional placement standards described by Fuchs and Deno (1982) as a 

basis for developing intervention recommendations for reading. Finally this research 

sought to examine the generalizability o f treatment recommendations derived from the 

treatment based assessment by incorporating the same active treatment component 

into alternative interventions. This was done to determine if the assessment not only 

predicted response to the same treatments employed during the assessment, but also 

predicted responses to similar treatments derived from the instructional hierarchy. 

Summary of Findings

To address the primary research question, treatment validity was evaluated by 

a comparison of the assessment recommendation derived from the treatment based 

assessment to the extended analysis. Bases on this comparison, all 16 participants 

completing the extended validation received a recommendation that proved to be the 

most valid in the extended analysis. InotheF words the assessment results predicted 

the most effective treatment from the extended analysis 100% of the time.

The intervention “recommendations” from the instructional placement 

standards derived from Shapiro’s (1996) suggest that students performing at the 

frustrational level need accuracy training and students performing at the instructional 

level benefit from fluency training. That is, intervention development using traditional 

curriculum based measurement is based upon reading fluency with fluency based
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treatmentsjissociated with for students in the instructional range and acquisition level 

instruction for students in the frustrational range (Shapiro, 1996). In evaluating these 

recommendations, the extended analysis produced a match for 11 of the 16 

participants completing the extended validation. This was markedly less accurate in 

identifying a treatment that matched with the extended validation than the treatment 

based assessment.

The application of alternative treatments within the extended validation for 3 

participants provided information regarding the generalizability of the assessment to 

other treatments based on the same active treatment component within the 

instructional hierarchy. For all three participants similar results were obtained for 

treatments that were related (i.e., they were either acquisition or fluency treatments) 

based on the instructional hierarchy. The results provide preliminary support for the 

interchangeability of treatments within the instructional hierarchy.

Implications

The results support and extend the use of brief functional assessment or 

treatment based assessments for identifying effective treatments. This extends work 

by Broussard & Northup (1995), Carr & Durand (1985), Iwata, et al. (1994), Repp 

(1994), Repp, Flece, & Barton (1988) and others who used brief assessments to 

identify effective treatments by broadening this methodology to academic behaviors 

such as reading fluency. Similar to Noell et al. (1998) where reading deficits were 

identified as related to either deficits in performance or skill, this work focused on the 

identification of appropriate treatments where the question was which treatment would 

best meet the needs of a  child with a skill deficit This extends Noell et al. (1998) by
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between skill and performance problems but also between different types of skill 

problems.

The study also has implications for conducting CBM. In current practice the 

most common method of deriving treatments from curriculum based measurements is 

thru the use of instructional placement standards. Shapiro (1996), for example, has 

stated that students in the instructional range are best instructed with interventions 

designed to build fluency and students in the frustrational range will benefit more from 

accuracy based treatments which focus on establishing new skills. Based on the 

results from this study, the use of instructional placement standards for developing 

treatment was effective in 11 of the 16 cases for participants completing the extended 

analysis. For these participants the indicated treatment, using only instructional 

placement standards, was accurate only 68% of the time. Using a treatment based 

assessment with these same participants proved effective in 16 of 16 cases or 100% of 

the time.

These findings extends the work of Daly et al. (1999) and Daly et al. (1998) who 

utilized brief exposures to different instructional procedures to identify procedures that 

subsequently resulted in marked gains in reading fluency. Because this study 

incorporated the IH as a conceptual model on which treatments can be based, it allows 

for the potential of multiple treatment recommendations to derive from a single 

assessment. That is, if treatments with the same active treatment component are 

substitutable, then school-based teams have a large menu of interventions from which 

to choose and can base treatment selection on other important factors such as ease of
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- . implementation. It alsa goes a. step, further hybasing.all. treatments, on student current

grade level. In the work by Daly et al. (1998) curricular level was one variable that 

was manipulated in the analysis to improve reading. However, this curricular change 

may be a problem in that it does not answer the question of what procedures are most 

effective for the student based on where he or she is expected to perform. What I was 

trying to say is that the if I change the students curriculum to make instruction work I 

can’t tell you how to teach him in his regular curriculum.

Finally the results contribute to the growing body of literature pertaining to the 

instructional hierarchy (Daly et al. 1999; Daly et al. 1998; Daly & Martens 1994; 

Haring et al. 1978). Given that alternative treatment methods proved similarly 

effective when derived from the instructional hierarchy, this lends support to the use 

of the IH as a model for intervention development in reading and potentially other 

academic areas. These findings extend the work by Daly & Martens (1994) by 

showing that knowing a child’s functional level within the IH may allow other 

treatments appropriate for that level of the IH to be substituted. It should be noted, 

however, that the small number of subjects completing this aspect o f the study limit 

the confidence o f any statement made with regard to the ability of the assessment to 

identify skill levels based on the IH.

Results pertaining to the two participants whose results during the assessment 

did not differentiate may also lead to other research, which could contribute to theory 

and practice regarding the IH and its relation to reading acquisition. For both subjects 

there was no differentiation across several sessions, however, both subjects showed 

marked gains in reading fluency as a result of each treatment. In examining these
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results it may be that, for reading, the IH should not be viewed as a dichotomy* but a 

continuum, hi other words, perhaps students move gradually from the acquisition to 

the fluency level within the IH, it is possible that at any given time, their skills may be 

acquisition for some words and fluency for other. For example, with each word we 

are asked to read, it is possible that we are at an acquisition, fluency, generalization or 

adaptation skill level. Because of this in any given passage, a complex combination of 

skills may exist. However, if the vast majority of words in a passage are at the 

acquisition skill level for us it could be assumed that an acquisition treatment would 

be most effective for improving reading. However, if a near equal distribution of 

acquisition and fluency words is present both acquisition and fluency building 

treatments may be effective. Although this question has not been posed empirically it 

is potentially an area o f future research. As a practical matter, if the assessment 

indicated that both treatments were equally effective, then that is also valuable info for 

school based decision making.

Limitations

While the results o f the current study are encouraging there are at least 4 

limitations should be noted. First, as mentioned in the previous section, the small 

number of students with whom the alternative treatments was conducted make it 

impossible to make any definitive statements about the degree to which treatments 

with the same active treatment component are interchangeable. However, the data so 

far are encouraging. Second, this study was conducted outside of the classroom 

setting during which reading instruction continued in the regular classroom. It is 

possible that some instructional procedures within the student’s regular classroom
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could have affected the results.^ However^due to the hrief nature of this procedure and 

the differentiation between the two treatments for most of the participants, this threat 

to internal validity is unlikely to have been present. If classroom instruction did have 

an effect on fluency levels obtained in this study, these effects would most likely have 

occurred across both treatments. Third, because there were no generalization data 

taken for reading fluency, it is not possible to determine if either treatment had any 

effect on reading outside of the study. Relatedly, the study focused only on oral 

reading fluency. While fluency was selected as an important and reliable component 

of reading (Fuchs & Fuchs, 1986; Shinn, 1989), it is not known the extent to which the 

results would generalize to other important components o f reading such as reading 

comprehension. Finally, the brief nature of the extended analysis may have 

contributed to false conclusions about the most effective treatment. Many of the 

extended analyses consisted o f 8 to 10 sessions. Although the extended validation 

produced stable data, a more long term evaluation of the effects of each treatment 

could reveal that, over time, the two treatments may not prove as stable.

Future Research

There are many directions in which future research in this area can be taken. 

This study and its results could be extended in several ways. First, refining the 

assessment procedure to minimize  the time and effort required to identify an effective 

treatment will be important. With this assessment a total o f 9 data points were 

collected prior to a recommendation. Each data point in the assessment and validation 

phase consisted o f approximately S minutes of one on one contact with the student 

therefore, the total time for assessment was about 45 minutes. This may not be a large
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amount of time compared toother forms of reading assessment^ but it may yet be 

possible to improve upon these procedures so recommendations could be made in a 

much shorter time frame. Second, the validation phase could be extended even further 

to determine the long term effectiveness of these treatments as well as the long term 

stability of the treatments derived from the assessment. Third, alternative treatments 

could be applied to a larger number of participants to evaluate the assessment’s ability 

to identify student skill with respect to the instructional hierarchy. What I was trying 

to say here was that by attempting to replicate the alternative treatments with more 

subjects a more definitive statement about this assessments ability to identify student 

skill level based on the IH could be made.

The methodology could also be used with other academic or behavioral skill 

areas. Once basic procedures are established, other behaviors and treatments could be 

substituted to evaluate whether the procedures used here are more broadly applicable. 

The development o f such procedures could potentially improve the efficiency of 

assessment procedures and provide treatments that are effective sooner.

hi summary, the procedures utilized in this study were successful for 

identifying effective treatments directed toward the improvement of reading fluency 

by evaluating participant responses to various treatments. The present results will 

need to be replicated, but these data provide preliminary support for the use of 

assessment procedures that are derived from treatments for academic problems.

Perhaps there are more questions raised than answered by these results and certainly 

this study provides areas of future exploration. Although additional research is needed 

to refine the procedures used in this study, these data suggest that treatment based
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assessments can potentially serve as a powerful assessment tool for treatment 

identification.
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APPENDIXES 

Appendix 1 

Sample first grade reading passage

The Wind Slows Cold

The wind blows cold

Blows oh so cold

Freezing me to the bone

as cold as marble stone Blowing on and on. (26)

The damp chills me and I shiver

Freezing me to the bone

as cold as marble stone Going on and on. (47)

My toe bones ache my ears bum 

Pm frozen to the bone

as cold as marble stone Aching on and on. (68)

The winter goes on I am so tired 

and frozen to the bone

as cold as marble stone Going on and on. (go)

The wind blows cold 

Blows oh so cold

Freezing me to the bone as cold as marble stone blowing on and on. (112)
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Appendix 2 

Sample second grade reading passage

Excuses

I would make all A's if  my teacher wasn't mean. If I only had the time, my room 

would be clean.

If you were nice to me, I wouldn't make a scene.

I would make all A's if my teacher wasn't mean. (42)

Seems you've got an excuse for everything. So you don't ever have to do anything. It

all brings to mind an old, old saying

About a scared old frog on a stump just praying, (76)

"if I only had wings

I would take that jump. If I only had wings 

My butt wouldn't have to bump.

If I had my wings

Td up and leave this stump. If I had my wings 

Then, Td take that jump. (118)

I would take that jump 

and be not afraid

I would leave this stump," The old frog prayed.

He remained afraid, while he prayed and prayed, He wouldn't jump, so he stayed and 

stayed.

Frogs don't have wings, it's the nature of things - and when they jumps, their butts do 

bumps. (169)
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. Appendix.!

Sample third grade reading passage

Preventing a Cold

Do you catch colds every winter? If you do, then there are things you can do to help 

prevent them; things certainly worth the try. (28)

During the cold season it is wise to wash your hands several times a day. The cold 

"germs" on your hands will then be washed down the sink.

Better there than in you. (61)

You need to get out of the habit of rubbing your eyes. Many doctors think that is the 

main way you catch a cold. The cold enters your body through the eyes. Soon, you 

become sick with a cold. (100)

You can eat fresh fruit and take Vitamin C to prevent colds. Stay in shape with 

exercise and get plenty o f sleep each night. If you are strong, you may be able to fight 

off infection. (136)

By doing these things, you may avoid a cold next year. In fact, you may never catch 

another cold. Now wouldn't that be nice? (160)
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Appendix. 4

Protocol for Acqalsltion based treatment.

Check all that the experimenter completed.

1 . ___Select the appropriate passage for the session.

2 . ___Have the student read a grade level passage for a one-minute timing. Be sure
to mark any words as errors that are said incorrectly or take longer than 3 seconds to 
pronounce.

3 .  Score the reading passage and record any error words on the “Error Correction
worksheet”.

4 . ___ Allow for a one-hour time lapse.

5 . ___ Identify a point in the same passage that is 1.5 times that of the student’s score
from the reading in #2. Read the passage back to the student to that point having them 
follow along while it is read.

6. From the “Error Correction Worksheet” present each word from the error list 
and ask the student to pronounce the word. If the student reads it correctly move on to 
the next word. If the student takes more than 3 seconds to say the word or pronounces 
the word incorrectly begin the error correction procedure.
Error Correction Procedure - pronounces each syllable of the incorrect word orally 
then blend the phoneme segments together to form the correct word. Have the student 
repeat the phonemic naming and the phonemic blending. Repeat this for all words that 
are not said correctly.

7 . ___ Present the performance goal to the student (words read correctly from #3).

8.  Have the student read the same passage for a one-minute timing. Score words
read and errors in the student’s scoring sheet.

Number o f steps completed_____

Integrity_______/8 = ________ %
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- Appendix S

Integrity Checklist for Fluency Building based treatment.

Check all that the experimenter completed.

1 . ___ Select the appropriate passage for the session.

2 . ___ Have the student read a grade level passage for a one-minute timing. Be sure
to mark any words as errors that are said incorrectly or take longer than 3 seconds to 
pronounce.

3 . ___ Score the reading passage for words read correctly and errors.

4 . ___ Allow for a one-hour time lapse.

5 . ___ Have the student read the same passage for a one-minute timing. Score words
read and errors on the student’s scoring sheet.

6 . ____Have the student read the same passage for another one-minute timing. Score
words read and errors on the student’s scoring sheet.

7 . ____Have the student read the same passage for another one-minute timing. Score

words read and errors on the student’s scoring sheet.

8.  Present the performance goal to the student (words read correctly from #3).

9. Record the words read correctly and errors from the 4th reading on the 
student’s record sheet.

Number o f  steps completed_____

Integrity_______/9 = ________ %
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