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Abstract

Within the context of a multi-tiered framework for behavior support, intervention intensification is warranted when
a Tier Il intervention fails to adequately address a targeted behavior. A traditional approach to intensification is to
shift from standardized supports at Tier |l to individualized and more resource-intensive supports at Tier Ill. Recent
conceptualizations, however, reflect the use of a process-oriented, adaptive approach in which a continuum of responsive
intensifications connects the framework’s tiers. Adaptive intervention design relies on the identification of critical factors
to inform responsive adaptations to a standard treatment protocol. This study examined the distinct and relative influence
of adaptations to Check-In/Check-Out (CICO), a targeted intervention, informed by two critical factors—behavioral
function and teachers’ use of behavior-specific praise. Results indicated that, relative to traditional CICO, CICO adapted
to address behavioral function was less effective in producing differentiated levels of disruptive behavior. However,
CICO adapted to strengthen a teaching practice—the delivery of behavior-specific praise—was effective in producing
differentiated levels of disruptive behavior relative to the standard treatment protocol. Additional research on treatment
adaptations informed by behavioral function and evidence-based teacher practices is needed to evaluate whether the
variables may serve as critical factors within an adaptive approach to building treatment intensity at Tier Il.
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Multi-tiered systems of support (MTSS) in education, based
on a public health model of support, represent frameworks
for organizing, aligning, and integrating school-based
approaches to preventing and addressing social-emotional,
behavioral, and academic problems (Bruns et al., 2016).
While the prevention focus of MTSS models varies, a criti-
cal feature is the accessibility of a continuum of support to
all students such that the intensity of delivered support aims
to match student need and a problem’s resistance to inter-
vention efforts (Sugai & Horner, 2006).

Consonant with the logic of MTSS, intensified support is
warranted when instruction or intervention fails to adequately
address a targeted behavior or skill. Early conceptualizations
of intervention intensification grouped students along a sever-
ity-of-risk continuum, matching the groups to a distinct level
of intervention (see Baker, 2005). In these early models, inter-
vention intensification occurred through a static change from
one level of support to the next. Recent conceptualizations
focus on methods of intensification through dynamic change,

using a process-oriented, adaptive approach that connects and
builds treatment intensity within and across the tiers (e.g.,
Fuchs et al., 2017; Wehby & Kern, 2014). Within MTSS, a
logical place to focus on intensification may be Tier II. The
rationale is that Tier II interventions are most amendable to
intensification efforts to prevent students from being referred
to more expensive Tier III interventions or referral to special
education services. Within Tier II, Check-In/Check-Out
(CICO), a commonly reported Tier II intervention, has been
the target of some intensification efforts (see Cain Swoszowski
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& Hart Rollings, 2019). Missing from this research is the
presence of a systematic framework for the creation of inten-
sification plans. One such framework uses an adaptive
approach to plot intensification efforts (Wehby & Kern, 2014).

Adaptive Intervention

An adaptive approach to intensification aims to increase the
effectiveness of an intervention by considering the treatment
recipient (e.g., student) throughout a systematic, data-based
decision-making process (August et al., 2010). Akin to data-
based individualization (DBI; Deno & Mirkin, 1977), adap-
tive intervention utilizes assessment data, validated
interventions, and research-based adaptation strategies to
tailor an intervention to accommodate the needs, prefer-
ences, and responses of the treatment recipient (August
et al., 2010). Using adaptive intervention models outlined in
applied, preventative, and clinical psychology literature as
its basis, Wehby and Kern (2014) detailed four requisite ele-
ments of a systematic adaptation process for Tier II behavior
intervention: (a) critical factors (i.e., characteristics of a stu-
dent or environment that inform adaptations), (b) adapta-
tions (i.e., changes to a standard treatment protocol), (c)
tailoring variables (i.e., measurements to determine the
effectiveness of an adapted treatment), and (d) decision rules
(i.e., rules to determine whether to continue or further adapt
a treatment). Together, the elements support an iterative,
data-driven process of intervention intensification (Wehby
& Kern, 2014); when applied to multi-tiered models of
behavior support, the process bridges the gap between Tier
II and III levels of support, creating a natural progression of
intensification. Consideration of critical factors is a first and
most important step of an adaptive intensification process.

Critical Factors

Critical factors include stable or malleable characteristics of
a student or environment that moderate the influence of
treatment and provide a pretext for treatment adaptation
before or as an intervention is received (Noser et al., 2017).
When identified in an adaptive intervention model, they
inform systematic variations of a standard treatment proto-
col, allowing interventionists to address heterogeneity in
treatment recipients’ need for and response to treatment
(Bierman et al., 2006; Noser et al., 2017). Examples include
parental functioning (e.g., Bierman et al., 2006), academic
performance and individual growth trajectories (Collins
et al., 2004), and medication adherence (e.g., Modi et al.,
2011). In this study, we focus on two specific critical fac-
tors—behavioral function and teaching practices—given the
strong evidence substantiating their use to develop school-
based interventions and their common inclusion within diag-
nostic assessments used to improve instructional practices
for struggling students within an MTSS framework (e.g.
teacher observations and functional behavior assessments).

Behavioral Function as a Critical Factor. Behavioral function
characterizes the effect of behavior on the environment
(Carr, 1977). Behavior maintained or strengthened by the
delivery of socially mediated consequences is categorized
as having a social positive reinforcement function, while
behavior maintained or strengthened by the contingent
removal of socially mediated reinforcement is categorized
as having a social negative reinforcement function. Across
multiple evidence-based targeted interventions, evidence
suggests an understanding of the functional relationships
between environmental events and challenging behavior
can improve the potency of the standard treatment protocol
when used to inform treatment decisions (e.g., Kilgus et al.,
2016).

Teacher Practices as a Critical Factor. While existing evi-
dence points to the utility of behavioral function as a critical
factor, one may also think of instructional practices as ante-
cedents or setting events that may influence the effective-
ness of Tier II interventions, regardless of function. That is,
teacher practices are part of a complex treatment environ-
ment, with the environment being a potential moderator of
treatment effect and an influential factor in taxonomies for
treatment intensification (e.g., Fuchs et al., 2017). While
there are a number of high-leverage practices that have been
recommended for improving student performance (McLes-
key et al., 2022), behavior-specific praise (BSP) has been
consistently shown to improve student behavior in a num-
ber of research studies across a range of student status and
grade level (see Royer et al., 2019).

Purpose

Adaptive intervention design relies on the identification of
critical factors to inform adaptations to a standard treatment
protocol. Evidence suggests behavioral function and teacher
practices have the potential to bolster the effects of targeted
behavioral interventions for students whose behavior is
inadequately responsive to a standard protocol. While these
critical factors have been studied individually, their effec-
tiveness has not been directly compared. The purpose of the
current study is to examine the distinct and relative influ-
ence of Tier II treatment adaptations informed by two criti-
cal factors, behavioral function, and teacher practices;
implications of these comparisons can inform and poten-
tially increase the efficiency of adaptive intensifications.
Using CICO as a model Tier II intervention and BSP as the
distinguished teacher practice, the study will address the
following research questions:

Research Question 1: Relative to the standard CICO
protocol, is there a functional relation between CICO
with a function-based adaptation and a decrease in dis-
ruptive behavior of students at risk for emotional/behav-
ioral disorders (EBD)?
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Table I. Student Characteristics, Hypothesized Behavior Function, and Treatment Adaptations.

Treatment adaptation

SRSS-E total Hypothesized
Student Grade Race Sex score function CICO +F CICO + TP
Participant |  First African Female 9 Access adult ~ Teacher helper (I5 min.)  Increase BSP rate by .25,
American attn. from 6 to 8
Participant 2 K White Male 10 Access peer Choice activity with Increase BSP rate from
attn. preferred peer (15 min.) 2tob
Participant 3 Fourth  African Female 12 Access peer Lunch with preferred Increase BSP from | to 6

American

attn. peer in school library

Note. Student Risk Screening Scale-Externalizing (SRSS-E; Drummond, 1994); a total score within the 9-21 range constitutes a “high” risk
categorization. For Participants | and 2, the earned rewards were provided at the end of the day; for Participant 3, earned rewards were announced
at the end of the day but provided the next day. The CICO + TP adaptation indicates how praise rates were increased from baseline (i.e., naturally
occurring rates) to the comparison phase (i.e., programmed rates). BSP = behavior-specific praise; CICO + TP = Check-In/Check-Out teacher

practice; CICO + F = Check-In/Check-Out.

Research Question 2: Relative to the standard CICO
protocol, is there a functional relation between increased
use of BSP with implementation of CICO and a decrease
in disruptive behavior of students at risk for EBD?
Research Question 3: What are the relative effects of
CICO adapted to address behavioral function and CICO
implemented with an enhanced teacher practice, BSP?

Method

Setting

The study was approved by the institutional review board
and conducted in two public elementary schools within an
urban, public school district in the southeastern region of
the United States. According to parent-reported demo-
graphic information collected by the district, economically
disadvantaged students represented at least 50% of each
schools’ student population, and at least 68% of the schools’
students were identified as belonging to a racial and ethnic
minority group. In one school, 9% of the population was
identified as having a disability, with 20% of the popula-
tion in the second school receiving special education ser-
vices. To participate, schools were required to demonstrate
the use of a behavior-focused MTSS (e.g., Positive
Behavioral Intervention and Supports; PBIS), with imple-
mentation of school-wide practices assessed through the
(a) School-wide Evaluation Tool (SET; Sugai et al., 2001)
or (b) School-wide PBIS Tiered Fidelity Inventory (TFI;
Algozzine et al., 2014). At a minimum, schools were
required to evidence a current SET total score and
Expectations Taught subscore =80% or a TFI Tier I sub-
score greater than or equal to 70%; this requirement con-
firmed potential student participants had access to existing
universal behavior supports before the consideration of
targeted support. Both schools reported a TFI Tier I sub-
score >70% (School A, reported a subscore = 90%;
School B, reported a subscore = 83%).

Participants

Participants were three elementary students meeting the fol-
lowing inclusion criteria: (a) the student’s teacher or admin-
istrator nominated the student for participation in the study
based on an observed pattern of persistent and disruptive
behavior that interfered with the student’s learning or the
learning of others; (b) parent consent and student assent for
the student’s participation in the study were obtained; (c)
English was reported to be the student’s primary language;
(d) the student received instruction from his or her primary
teacher for at least 75% of academic instructional blocks;
and (e) the student was identified as at risk of challenging,
anti-social behavior based on a Student Risk Screening
Scale (SRSS; Drummond, 1994) categorization of Moderate
or High Risk for externalizing behaviors. Additionally,
prior to the study onset, event-based observational record-
ing of the student’s disruptive behavior using observation
methods identical to those used throughout the study con-
firmed the presence of persistent and elevated rates of dis-
ruptive behavior. Table 1 provides student characteristics.

Measures

Student Risk Screening Scale. The SRSS (Drummond, 1994)
was used to identify participating students. The teacher-com-
pleted screener requires the respondent to rate the frequency
with which a student displays seven indicators of externaliz-
ing problems across a four-point Likert-type scale. Item rat-
ings are summed to produce a total score and determine a
student’s level of risk (low, moderate, or high). The SRSS
has good internal consistency (o = .83) and is a valid indica-
tor of both social and behavioral outcomes (» = .52; Kilgus
etal., 2018).

Functional Assessment Checklist for Teachers and Staff. Prior
to the onset of the study, participating teachers completed
the Functional Assessment Checklist for Teachers and
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Staff interview (FACTS; March et al., 2000). The FACTS
is a semi-structured functional behavior assessment inter-
view designed to identify specific problem behaviors,
contexts in which the behavior is most and least likely to
occur, and possible maintaining behavioral functions.
Data from the FACTS guided the development of func-
tion-based adaptations evaluated during the intervention
phase of the study.

Direct Observation. Research assistants enrolled in gradu-
ate-level and special education-focused coursework col-
lected direct observation data across conditions for
formative and summative evaluation purposes. Data collec-
tion occurred three to four times per week during all phases
using continuous, event-based recording methods. For each
data collection session, student- and teacher-level behaviors
were measured during the instructional block indicated by
the teacher as most problematic for the participating stu-
dent. Behaviors of the participating student and teacher
were collected concurrently across 15-min observation
sessions.

Event-Based Recording. The Multiple Option Observa-
tion System for Experimental Studies software program
(MOOSES; Tapp et al., 1995) was used to quantify two
variables, disruptive behavior and BSP, during the 15-min
observation sessions. The authors selected event-based
recording methods on the basis of prior and similar research
using MOOSES and demonstrating strong interobserver
agreement (e.g., Wills et al., 2018; Van Camp et al., 2021).
Disruptive behavior, a student-related dependent variable,
was operationalized as a verbal or physical action that
interfered with classroom participation or productivity.
Behavior-specific praise, a teacher-related variable, was
operationalized as a verbal statement from the teacher to
the participating student or a group inclusive of the partici-
pating student that indicated approval of academic or social
behavior beyond the acknowledgment of adequacy or accu-
racy; the variable was monitored to ensure it was held con-
stant at programmed levels during comparison conditions.
Data collectors received training using a three-step process
like the one described by Majeika et al. (2020).

Interobserver Agreement. To evaluate interobserver agree-
ment, primary and secondary data collectors simultaneously
collected observational data using identical measurement
procedures during 40.2% of sessions across conditions and
participants. Agreement estimates were obtained using a
point-by-point method and procedures outlined by MacLean
et al. (1985), with 5-s agreement windows around variables
coded by the primary data collector. The mean percentages
of the agreement for disruptive behavior and BSP across
participants, sessions, and observers were 82% (range =
56-100%) and 89% (range = 0—-100%), respectively.

Intervention Rating Profile-15. At the conclusion of the study,
participating teachers completed the Intervention Rating
Profile-15 (IRP-15; Martens et al., 1985) to assess the
acceptability of each of the three compared treatments. The
IRP-15 consists of 15 items scaled on a six-point Likert for-
mat ranging from strongly disagree to strongly agree, with
higher scores indicating higher social validity. Treatments
rated above 52.5 are considered acceptable (von Brock &
Elliott, 1987). The instrument has documented strong inter-
nal consistency (oo = .98; Martens et al., 1985). Each par-
ticipating teacher the rating scale three times, once for each
compared treatment. All rating scales were completed
before the results of the study were provided to the partici-
pating teachers.

Social Validity Interview. In addition to completing the IRP-
15, teachers participated in a researcher-developed inter-
view at the conclusion of the study. The first author
conducted the interviews during a brief (approximately 20
min.), one-on-one meeting with each teacher. The interview
included seven questions that assessed beliefs on the effi-
cacy of the compared treatments and preferences toward the
adaptations. Four interview questions were posed before
the intervention; the remaining three questions were asked
after the results from the study were shared.

Experimental Design

An alternating treatments single-case design (Barlow &
Hayes, 1979) was used to provide a direct comparison of
the effects of a standard Tier II treatment, CICO, and two
adapted versions of the treatment on participating stu-
dents’ disruptive behavior. Across conditions, condition-
correlated stimuli were used to facilitate students,’
teachers,” and CICO coordinators’ discrimination of the
in-effect condition for any given session. Stimuli
included visual and verbal cues; these are described in
the sections below.

Two schools with adequate Tier 1 supports based on the
TFI or SET were selected for participation. Principals at
these schools identified teachers who had requested behav-
ior support for students. Upon consent for participation,
teachers nominated student participants based on the study’s
inclusion criteria, and parent consent and child assent was
obtained. Subsequently, participating teachers nominated a
prospective CICO coordinator in the school for each par-
ticipating student. The participating teachers and CICO
coordinators were interventionists for the study; their expe-
rience working for the school ranged from 1 to 10 years,
and their experience implementing CICO ranged from 0 to
6 years.

Pre-Baseline. Prior to the baseline phase, researchers mea-
sured all dependent variables using event-based recording
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procedures. No changes to the classroom context or behav-
ioral supports received by the participating students were
made. Disruptive behavior measurements were used con-
firm participating students’ excesses of externalizing chal-
lenging behavior.

Baseline. During the baseline phase, the standard CICO
protocol was implemented across consecutive school days.
The intervention included the following core elements
implemented within a daily “cycle”: (a) a morning check-in
with the CICO coordinator, (b) a daily progress report
(DPR) to rate student behavior, (c) teacher feedback deliv-
ered regularly via the DPR and verbal interaction, (d) an
afternoon check-out with the CICO coordinator and posi-
tive feedback contingent on the student meeting a pre-
established behavior goal (i.c., 80% of possible points), and
(¢) home-school collaboration. Repeated measurement of
dependent variables remained in effect until (a) the direc-
tion of the student’s disruptive behavior indicated a zero
celerating trend along the ordinate scale or (b) an accelerat-
ing trend with stable data (i.e., 80% of values were within =
25% of the median value of the condition; Lane & Gast,
2014).

Check-In/Check-Out Procedures

Check-In. Upon arrival to school, each participating stu-
dent briefly met with their CICO coordinator to initiate the
CICO cycle. The CICO coordinator directed the meeting
using an implementation guide that outlined essential com-
ponents of the check-in process; the coordinator (a) initi-
ated the check-in process, (b) retrieved the home-school
communication form sent home with student at the end of
the previous school day; (c¢) provided the student with a
DPR printed on white paper (a condition-correlated stim-
ulus) for use during the school day); (d) indicated to the
student the intervention in effect for the day by stating the
color of paper for the DPR (e.g., Today, you'll be using a
white CICO sheet; a condition-correlated verbal cue); (e)
reviewed with the student behavioral expectations outlined
on the DPR; (f) reviewed with the student how DPR ratings
were earned based on the student meeting the behavioral
expectations; (g) informed the student of the student’s point
goal; (h) checked to see if student had all necessary materi-
als for the day; and (i) ended the meeting with a positive
statement that encouraged appropriate behavior. The CICO
coordinator’s implementation guide, like the student’s DPR
form, was printed on white paper. For each student partici-
pant, we tailored the student’s DPR to include the school-
wide expectations unique to the student’s school and the
teacher-selected instructional blocks or natural transition
periods (e.g., end of recess) in which the teacher the DPR.

DPR Completion. During the school day, the participat-
ing teacher used an implementation guide printed on white

paper outlining the treatment components essential to the
completion of the DPR throughout the day. In accordance
with the guide and at the end of each instructional block,
the student’s teacher (a) rated the student’s behavior per-
formance on the DPR and (b) praised the student if behav-
ioral expectations were met or provided neutral feedback,
reminding the student of how they could earn points in the
future if they did not meet the behavioral expectations.

Check-Out Procedures. Upon completion of all instruc-
tional blocks, participating students returned to their CICO
coordinator for a brief meeting to conclude the CICO cycle.
The CICO coordinator directed the meeting using an imple-
mentation guide that outlined the essential components of
the check-out process on white paper. The CICO coordina-
tor (a) reviewed the student’s DPR for the day, determining
with the student whether the student met their daily point
goal, (b) praised the student if they met their point goal (but
did not provide a reward) or provided neutral feedback,
reminding the student how they could earn points in the
future, if they did not meet the point goal, and (c) sent a
completed home-school report home with the student for a
parent or guardian signature. While parent participation in
the treatment via signed home-school reports was encour-
aged, it was not included as a procedural component of the
CICO treatment. At the end of the check-out meeting, the
CICO coordinator returned the student to his or her class-
room.

Check-In/Check-Out Training. Prior to the baseline phase,
CICO coordinators and teachers participated in a scripted,
one-on-one training session with the first author. The script
provided an overview of the CICO cycle and instruction,
modeling, rehearsal, and feedback opportunities for each
component of the treatment. Training lasted approximately
30 min. Similarly, students participated in a 10-min, one-
on-one training session prior to the student’s initial check-
in meeting. The student’s CICO coordinator led the session
using a training script. The script provided an overview of
CICO and an opportunity to check the student’s understand-
ing of the treatment.

Comparison Phase. Upon conclusion of the baseline phase,
traditional CICO was compared with two variations of the
treatment through rapid and repeated alternation of three
conditions. CICO procedures were identical to baseline
procedures, while procedures for the comparison treat-
ments were adapted to address distinct critical factors.
One variation of the standard CICO protocol addressed a
teacher practice (CICO + TP), while the other addressed
behavioral function (CICO + F). CICO coordinators and
teachers facilitated the change of conditions (CICO,
CICO + TP, and CICO + F) using a schedule with ran-
domly sequenced condition changes.
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Check-In/Check-Out  Procedures. During the comparison
phase, CICO procedures were nearly identical to the standard
CICO procedures implemented during the baseline phase,
with the exception pertaining to the addition of procedures
designed to maintain teachers’ baseline rates of BSP during
instruction. During the CICO condition, self-management
procedures were used to hold constant participating teachers’
rates of BSP to levels not exceeding those measured during
baseline. Across sessions, each participating teacher wore a
MotivAider® programmed to cue the delivery of praise at
regular intervals during the entire instructional block; cues
were brief vibrations emitted by the device and only discern-
able to the teacher. Interval lengths varied by teacher and
were based on the number of praise statements needed dur-
ing a 15-min period to demonstrate continued baseline rates
of the instructional practice. When cued by the device, the
teacher was asked to deliver one BSP statement to the par-
ticipating student or a group containing the participating stu-
dent; the teacher was asked to withhold the delivery of praise
to the student at all other times. Condition-correlated stimuli
(i.e., color of implementation guides and DPR; verbal cue
provided to student during check-in; condition-identifying
label adhered to MotivAider®) matched those used during
baseline.

Check-In/Check-Out + Teacher Practice Procedures. Pro-
cedures of the CICO + TP condition were nearly identi-
cal to CICO procedures implemented during the baseline
phase, with the exception pertaining to procedures designed
to enhance the rate of teacher praise. Prior to the onset of
the comparison phase, teachers’ baseline rates of BSP were
evaluated against recommended criteria (i.c., Six praise
statements within a 15-min period; Sutherland et al., 2000).
During the CICO + TP condition, self-management proce-
dures were used to increase participating teachers’ delivery
of BSP to recommended rates or beyond. As in the CICO
comparison condition, an electronic device cued the deliv-
ery of praise at regular intervals, with the interval length
varying by the teacher. In the CICO + TP condition, how-
ever, interval lengths were based on the number of praise
statements needed during a 15-min period to demonstrate
(a) recommended rates or (b) a 25% rate increase given an
optimal average baseline rate. When cued by the device,
teachers were asked to deliver one praise statement pertain-
ing to any observable behavior to the participating student
or a group containing the participating student; additionally,
and in contrast to the other comparison conditions, teachers
were told they could praise freely during the instructional
block, or at any time, in addition to when cued. Table 1
indicates the CICO + TP adaptations for each participant
(i.e., programmed increases in praise delivery to enhance
the teachers’ naturally occurring rates). For Participant 1,
the MotivAider® increased praise statements by 25%, from
6 to 8 during a 15-min period; for Participants 2 and 3, the

device increased praise to the recommended rate—from .2
and 1, respectively, to 6 praise statements per 15 min.

To support discrimination between conditions, condi-
tion-correlated stimuli were changed from baseline; CICO
+ TP intervention materials (i.e., implementation guides,
DPRs, and condition-identifying label on the MotivAidor®)
were yellow, and the CICO coordinator provided a verbal
cue during check-ins to highlight this change (i.e., Today,
we 're using a yellow daily behavior report).

Check-In/Check-Out + Function Procedures. Procedures
of the CICO + F condition were nearly identical to those
implemented during the CICO condition, with the excep-
tion pertaining to the addition of a procedural adaptation
designed to address the behavioral function of participating
students. Prior to the onset of the comparison phase, the
first author evaluated the FBA results for each participat-
ing student and developed a hypothesis of the primary con-
sequence of maintaining the student’s disruptive behavior;
only one function emerged for each participant. The first
author, a board-certified behavior analyst, then determined
an adaptation to the standard CICO protocol designed to
address the student’s behavioral function; selected adap-
tations were evidenced in extant literature examining the
effects of function-based adaptations to CICO (e.g., Camp-
bell & Anderson, 2008; MacLeod et al., 2016; March &
Horner, 2002). Across participants, the function-based pro-
cedural adaptation consisted of providing the student the
opportunity to earn a function-based reward contingent on
the student meeting his or her daily point goal (i.c., 80%
of possible points). Table 1 provides the hypothesized
behavioral function for each participant and the corre-
sponding function-based adaptation made to the standard
CICO treatment protocol during the CICO + F condition.
For Participant 1, FBA results suggested access to adult
attention maintained the student’s disruptive behavior; the
student earned an opportunity to serve as ‘teacher’s helper’
for 15 min at the end of days during which they met their
daily point goal. For Participants 2 and 3, results suggested
access to peer attention maintained their disruptive behav-
ior. Participant 2 earned access to access to a preferred
activity with a peer for 15 min at the end of days during
which they met their daily point goal. On days Participant 3
met the point goal; she earned the opportunity to have lunch
with a preferred peer in the school library the following day.

As with the compared conditions, condition-correlated
stimuli in the CICO + F were distinct. Intervention materi-
als were blue, and the CICO coordinator provided a verbal
cue during CICO + F check-ins to distinguish the condition
(i.e., Today, we 're using a blue daily behavior report).

Training. Prior to the onset of the comparison phase,
each participating CICO coordinator and teacher partici-
pated in a one-on-one training session. The first author led
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Figure |. Observed rates of behavior-specific praise and
disruptive behavior for Participant |.

Note. Because BSP rates exceeded programmed rates during initial CICO
and CICO + CF sessions, a visual cue to withhold praise exceeding the
programmed rate was provided. CICO = Check-In/Check-Out; BSP =
behavior-specific praise; CICO + TP = Check-In/Check-Out teacher
practice; CICO + F = Check-In/Check-Out function.

the training using a script that provided an overview of the
procedural differences across conditions as well as instruc-
tion, modeling, rehearsal, and feedback opportunities for all
essential components of the comparison treatments. Train-
ing lasted approximately 30 min. Each participating student
also participated in a brief one-on-one training with his or
her CICO coordinator prior to the first session of the com-
parison phase. The coordinator followed a training script to
provide the student with an overview of the three compari-
son treatments and an opportunity to “check for understand-
ing” at the closing of the meeting.

Procedural Fidelity

Research assistants conducted direct observations to evaluate
treatment implementation across four broad procedural areas:
(a) check-in, (b) DPR completion and feedback, (c) check-out,

and (d) adaptation delivery. They used a treatment integrity
checklist to assess the presence or absence of a total of 19 treat-
ment components, each corresponding to one of the broad pro-
cedural areas; one of these components was adherence to
programmed rates of praise delivery, which are provided in
Table 1 and displayed in Figures 1 to 3. To evaluate each of the
four areas and 19 corresponding treatment components, they
conducted treatment integrity observations at three distinct
time points in a participating student’s school day: during
morning check-ins, during the instructional block in which we
measured the student’s disruptive behavior (i.e., the most prob-
lematic instructional block for the student), and during after-
noon check-outs. Across participants, each of the 19 treatment
components was assessed for at least 20% of sessions in each
phase and condition.

The fidelity of implementation was calculated by divid-
ing the total number of observed treatment components by
the total number of assessed treatment components and
multiplying the quotient by 100. Overall, the fidelity of
implementation was 97% for Participant 1, 99% for
Participant 2, and 92% for Participant 3.

Results

Visual inspection of data using guidelines outlined by
Barton et al. (2018) was used for formative and summative
analyses of data. They are displayed in Figures 1, 2, 3, for
Participants 1, 2, and 3, respectively.

Participant |

For Participant 1, rates of behavior-specific praise exceeded
programmed praise rates during the initial CICO and CICO
+ F sessions (Sessions 12 and 13, respectively, see Figure
1). Thereafter, we implemented a procedural change during
the conditions, such that we provided a visual cue (i.e., a
stop sign printed on a 6.5" X 3.5" piece of paper) to the
teacher to withhold further praise once the teacher’s deliv-
ery of praise reached the programmed rate. With the visual
cue in place, praise rates matched or remained below the
programmed rate for all CICO and CICO +F sessions
and exceeded the programmed rate for all CICO + TP
sessions.

In the pre-baseline phase, Participant 1 displayed high
levels of disruptive behavior, with rates of the behavior
ranging from 30 to 57 occurrences per 15-min session with
83% of values falling within * 25% of the median value of
the condition. During the baseline phase, levels of the
behavior remained high and a zero celerating trend with
increased stability was observed (range = 36-56%; 100%
of values fell within £25% of the median value of the con-
dition). During the comparison phase, levels of disruptive
behavior remained high with the continued implementation
of CICO. However, the stability of the data values decreased
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Figure 2. Observed rates of behavior-specific praise and
disruptive behavior for Participant 2.

Note. CICO = Check-In/Check-Out; BSP = behavior-specific praise;
CICO + TP = Check-In/Check-Out teacher practice; CICO + F =
Check-In/Check-Out function.

(40% of values fell within = 25% of the median value of
the condition), and disruptive behavior ranged from 22 to
69 occurrences per 15 min. Relative to the CICO condition,
levels of disruptive behavior in the CICO + F condition
were consistently higher; contratherapeutic changes in lev-
els were observed for four of five adjacent data points of the
compared conditions. Levels of disruptive behavior in the
CICO + TP condition were consistently lower than
observed levels in both the CICO and the CICO + F condi-
tions. Differentiation in responding was immediate and
consistent across sessions, producing at least five demon-
strations of effect. Thus, a functional relation was demon-
strated between CICO + TP and decreased rates of
disruptive behavior relative to the implementation of CICO
and CICO + F, with evidence supporting CICO + TP as the
superior adapted treatment.

Participant 2

For Participant 2, rates of behavior-specific praise matched or
remained below the programmed rate for all CICO sessions
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Figure 3. Observed rates of behavior-specific praise and
disruptive behavior for Participant 3.

Note. CICO = Check-In/Check-Out; BSP = behavior-specific praise;
CICO + TP = Check-In/Check-Out teacher practice; CICO + F =
Check-In/Check-Out function.

and all but one CICO + F session (session 19). Rates of praise
delivery met or exceeded the programmed rate across CICO
+TP sessions. During the pre-baseline phase, Participant 2 dis-
played high levels of disruptive behavior, with rates ranging
from 19 to 50 occurrences per session. Levels of the behavior
remained high and increased stability was observed during the
baseline phase (range = 25-48%; 80% of values fell within =+
25% of the median value of the condition). During the com-
parison phase, levels of disruptive behavior decreased with
continued implementation of the standard CICO protocol,
while variability in the data values increased (67% of values
fell within *= 25% of the median value of the condition).
Levels of disruptive behavior observed during the CICO + F
condition were consistently higher than those of the CICO
condition; as contra-therapeutic changes in levels were
observed for five of six adjacent data points of the compared
conditions, a functional relation between CICO + F and
decreased disruptive behavior was not demonstrated. Likewise,
a functional relation between CICO + TP and decreased rates
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of disruptive behavior was not demonstrated, given the incon-
sistent differentiation between the data paths of the CICO +
TP and CICO conditions. A functional relation was demon-
strated, however, between disruptive behavior and the type of
adaptation made to the standard CICO protocol; levels of dis-
ruptive behavior in the CICO + TP condition were consis-
tently lower than those observed in the CICO + F condition,
with differentiation observed for five of six adjacent data
points of the compared conditions.

Participant 3

For Participant 3, rates of behavior-specific praise matched
or remained below the programmed rate for all CICO and
CICO + F sessions. Rates of praise delivery met or
exceeded the programmed rate across CICO + TP sessions.
During the pre-baseline phase, levels were highly variable,
with response rates ranging from 15 to 38 occurrences per
session and 0% of data values falling within = 25% of the
median value of the condition. During the baseline phase,
levels remained variable, and response rates ranged from 4
to 36 occurrences per session with 71% of data values fall-
ing within = 25% of the median value of the condition
(median = 30). During the comparison phase, levels of dis-
ruptive behavior decreased and stabilized with continued
implementation of CICO (100% of range =12—17%; 100%
of values fell within £ 25% of the median value of the con-
dition). Inconsistent differentiation (i.e., percentage of non-
overlapping data; PND) between levels of disruptive
behavior in the CICO and CICO + F conditions occurred,
providing insufficient evidence of a functional relation
between the conditions (PND = 40%). However, levels of
disruptive behavior in the CICO + TP condition were con-
sistently lower than observed levels in the CICO and CICO
+ F conditions. Five demonstrations of effect were observed
between CICO and each of the compared conditions, pro-
viding clear evidence of a functional relation between CICO
+ TP and decreased disruptive behavior.

Social Validity

Intervention Rating Profile-15. CICO + TP was rated as accept-
able by all teachers, while CICO and CICO + F were rated as
acceptable by two of the three teachers. CICO + TP was the
highest rated treatment, on average (average total score =
73.7; range = 54-86); average total scores for CICO and
CICO + F were slightly lower and nearly identical (CICO
average total score = 62; CICO + F average total score =
62.3; CICO range = 50-79; CICO + F range = 51-70).

Social Validity Interview. Prior to receiving results from the
present study, the teachers of Participants 1 and 2 reported a
preference for CICO + F, both indicating their students
seemed more “motivated” when provided the opportunity
to work toward a reward. To the contrary, the teacher of

Participant 3 favored CICO + TP, attributing her preference
to her unfavorable attitude toward the provision of rewards.
The teacher of Participant 1 believed CICO + TP most
effective for her student, while the teachers of Participants
2 and 3 believed CICO + F most effective. All three teach-
ers hypothesized CICO was the least effective treatment,
with the teacher of Participant 2 attributing her belief to the
fact that her student “didn’t get anything out of it.” Partici-
pant 3’s teacher also hypothesized CICO + F was ineffec-
tive. After result of the study were presented, all three
teachers indicated they would choose to implement CICO
+ TP over CICO and CICO + F due to its effectiveness.
However, two of the three teachers indicated difficulty
implementing the treatment, with one describing the associ-
ated praise rate as “unrealistic” and the other citing diffi-
culty delivering praise to an individual student when
working directly with other students. When asked why they
believed CICO + F was less effective relative to CICO +
TP, the teachers provided divergent beliefs. The teacher of
Participant 1 believed the reward opportunity provided with
CICO + F was too delayed, while the teacher of Participant
2 believed her student became discouraged and “gave-up”
midday when he missed the programmed reward. The
teacher of Participant 3 believed the treatment was less
effective due to its lower programmed praise rate.

Discussion

An adaptive approach to intervention intensification con-
siders variables that may moderate the influence of a stan-
dard treatment—critical factors—and builds treatment
intensity through treatment adaptations that accommodate
the treatment recipient’s (i.e., student’s) resulting needs,
preferences, or treatment response. The identification of
adaptations that address critical factors commonly explored
in applied behavioral research has the potential to bridge the
gap between evidence-based, targeted treatment options
and highly intensive interventions for students with persis-
tent behavior problems.

The present study evaluated the influence of treatment
adaptations to CICO informed by two critical factors,
behavioral function, and teacher practice. Specifically, this
evaluation was conducted with students rated as at high risk
for behavior difficulties and whose disruptive behavior was
persistent or elevated and nonresponsive to traditional
CICO. Relative to traditional CICO, when CICO was
adapted to address behavioral function, it was ineffective in
producing differentiated levels of disruptive behavior. On
the contrary, CICO adapted to strengthen a high-leverage
teaching practice—the delivery of behavior of BSP—was
effective in producing differentiated levels of disruptive
behavior relative to the standard treatment protocol for two
of three participants. When compared with the CICO + F,
results indicated CICO + TP was the superior adapted treat-
ment across all participants.
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Interpretation of Findings

These results suggest a number of possible interpretations.
First, the finding that traditional CICO was ineffective may
be related to the high-risk status of the participants. Despite
the general positive evidence for CICO, it is unclear whether
this intervention is more or less effective for different types
of students, particularly given that most published literature
on CICO is related to an adaptive version of the interven-
tion (Majeika et al., 2020). Second, the finding of a stronger
impact of CICO-TP may be related to the presence of
increased teacher attention toward the target students,
whose functions were attention based. Relatedly, the imme-
diacy of teacher praise as compared with the absence or
delay of a programmed reward based on function in the
other conditions could explain these findings. However, we
did not design the current study to directly answer this par-
ticular question, and confirming this hypothesis would
require additional research.

Third, while function-based adaptations to CICO have
previously been associated with improved behavior out-
comes for students (Klingbeil et al., 2019), results of the
current study deviate from previous findings. As noted by
Majeika et al. (2020), most function based adaptations of
CICO often involved multiple adaptations to the standard
protocol. Such concurrent changes make unclear which
adaptation resulted in behavior change and limit conclu-
sions regarding the efficacy of function-based adaptations.

Finally, researchers should consider the indirect assess-
ment approach applied in the present study when evaluating
the relative ineffectiveness of the CICO + F treatment.
Although administration of the FACTS alone is a recom-
mended, abbreviated approach to functional behavior
assessment at Tier II (e.g., McIntosh et al., 2009), evidence
suggests indirect assessments may be an unreliable method
of determining behavioral function (see Oliver et al., 2015).
It is possible the hypothesized functions generated by the
FACTS were inaccurate, leading to misalignment between
the adaptations of the CICO + F condition and actual
behavioral functions.

Treatment Adaptations Informed by Teacher
Practice

While the present study builds upon previous research exam-
ining Tier II treatment adaptations informed by behavioral
function, it is unique in its evaluation of intensification
through enhancement of evidence-based teaching practice,
the delivery of BSP. For two of three participants, Participant
1 and Participant 3, increased behavior-specific praise while
implementing CICO resulted in superior treatment effects
relative to the implementation of the standard protocol. For
all three participants, CICO with increased BSP proved more
effective than variations informed by behavioral function.

Taken together, these findings are noteworthy as they provide
evidence in support of CEC recommendations for high-lever-
age practices (McLeskey et al., 2022) and recent frameworks
(Fuchs et al., 2017) suggesting the amplification of teacher
practices to adapt interventions before more intensive behav-
ior support is provided.

In summary, we designed this study to compare two dis-
tinct adaptations based on critical factors—intensification
of a teacher practice compared to a function-based adapta-
tion—before determining function of behavior. Given that
the identified function for all participants was attention
based, the resulting comparisons could be viewed as a com-
parisons of immediate versus delayed attention. Our assess-
ments results determined only one student was reinforced
by adult attention; yet, all three responded to the increase of
BSP. This could point to weaknesses in assessment
approaches used at Tier II.

Limitations

The results of the present study should be interpreted with
consideration of the following limitations. First, multi-treat-
ment interference and separation of treatments (Wolery
et al., 2018), may have impacted observed levels of disrup-
tive behavior in the comparison phase. Although clear dif-
ferences in response patterns of the compared conditions
were observed for each participant during the comparison
phase, the examined treatments may have functioned differ-
ently when used alone in contrast to when rapidly alternated
with other conditions. Second, the delivery of BSP across
conditions contributed to strengthened experimental control;
however, the utilized procedures may have inadvertently
changed the tendency of a teacher to use praise to prevent or
address disruptive behavior. Finally, we suggest caution in
interpreting adaptation superiority from these preliminary
findings. For all participants, FBA results yielded an atten-
tion-related hypothesis. Assuming the hypotheses were
accurate, it is possible increased rates of praise in the CICO
+ TP condition inadvertently decreased the value of other
forms of attention available in the learning environment,
thus impacting rates of disruptive behavior.

Conclusion

Additional research is needed to determine how critical fac-
tors can build treatment intensity at Tier II through effective
and responsive treatment adaptations. Given the preliminary
nature of the present findings, replication of the current study
is needed to strengthen their validity; replication might
include a “best alone” condition to examine data of the supe-
rior treatment when used alone. Researchers might examine
the use of other evidence-based teacher practices (e.g., oppor-
tunities for student response; precorrection; instructional
scaffolding), other student characteristics (e.g., student
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preference) as critical factors within adaptive intervention
design. Comparative research examining the efficacy of other
forms of function-based adaptation relative to both the stan-
dard CICO protocol and the CICO adapted to enhance evi-
dence-based teacher practices is needed to more clearly
understand if and how function-based adaptations contribute
to treatment intensity at Tier II. Finally, CICO was adapted in
the present study after implementation of the standard proto-
col was deemed inadequately effective. Future research
should explore how critical factors can contribute to adjust-
ing a treatment for persistent behavior problem before the
treatment is initially applied.
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