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Abstract

Although there is a consensus regarding the positive effects of self-monitoring interventions on improving on-task behaviors
of students with disabilities, the findings for maintenance and generalization have not been shown to be consistent across
studies (i.e., Cook & Sayeski, 2020; Wood et al., 2002). The current study aimed to assess the research analyzing the effects
of self-management on students’ on-task behavior using the What Works Clearinghouse design standards (Kratochwill et al.,
2013) and the resulting maintenance and generalization of on-task behaviors (if any) in specific using standards developed
by Neely et al. (2016) and Neely et al. (2018). The findings indicate that programming for maintenance and generalization
of on-task behavior in self-monitoring interventions are generally poor in quality and quantity.
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The inclusion of students with disabilities into general edu-
cation settings is an important goal (Individuals with Disa-
bilities Education Improvement Act [IDEIA], 2004; Turnbull
et al., 2019). For students with disabilities to be successful in
these settings, they need to exhibit academic behaviors that
are expected by teachers (Rojewski et al., 2015) such as on-
task behavior. Research indicates that a barrier to students
exhibiting such academic behaviors include the following:
difficulty responding consistently to natural cues to perform
a given task, relying on external cues such as teachers and
instructional assistants, and failing to maintain previously
learned skills over time (Koyama & Wang, 2011; Phillips
& Vollmer, 2012). When students with disabilities rely on
external cues, this necessitates the continuous prompting
and reinforcement from supporting adults such as instruc-
tional assistants and teachers in general education settings
(Agran et al., 2003; Yucesoy Ozkan & Sonmez, 2011). As a
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result, students report feelings of helplessness, embarrass-
ment, rejection, and stigmatization when describing their
perceived levels of support from instructional assistants
(Broer et al., 2005; Richards et al., 2015).

One method of improving students’ successful aca-
demic behaviors is teaching self-management skills. Self-
management has been shown to be a useful approach to
improving the on-task behavior and, in turn, the academic
engagement behavior of students with disabilities (Briesch
& Daniels, 2013; Dalton et al., 1999; McDaugall et al.,
2017). Self-management involves several behaviors such as
self-evaluation, self-charting, goal setting, self-recording,
and self-monitoring (Martella et al., 2012). Self-recording/
monitoring interventions, in particular, have been promoted
as maintenance and generalization programming approaches
and have become prevalent among practitioners (Agran
et al., 2003; Aykut, 2020; Maggin et al., 2012; Rosenbaum
and Drabman, 1979; Sheffield & Waller, 2010).

Students observe and record occurrence and nonoccur-
rence of their own behaviors with self-recording and self-
monitoring procedures (Cooper et al., 2020). Thus, these
two procedures have been used interchangeably by many
researchers and practitioners. However, Martella et al.
(1993) made a distinction between self-recording and self-
monitoring based on use of external prompts. According
to their definition, if a student observes and records his or
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her own behavior with external prompts, self-recording pro-
cedures are in use (Martella et al., 2012). When external
prompts are not provided for the student to record his or her
behavior, then, the student performs self-monitoring behav-
iors (Dalton et al., 1999). Therefore, self-monitoring has
been identified as more difficult for students with disabilities
to use due to lack of external prompts (Dalton et al., 1999;
Martella et al., 2012). (Note: Given the similarities of self-
recording and self-monitoring, and the fact that researchers
use these terms interchangeably, the term self-monitoring
will be used for the remainder of this paper.)

Self-monitoring has several benefits. First, self-monitor-
ing has reactivity effects (Cooper et al., 2020) and is obtru-
sive for undesired behaviors (Cooper et al., 2020) which
may result in changes in behavior (Wood et al., 2002). Addi-
tionally, self-monitoring is versatile and can be combined
with other intervention procedures such as token economies,
graphing, and video modeling (Cooper et al., 2020; Knap-
czyk & Livingston, 1973; Riden et al., 2020). Finally, self-
monitoring interventions are advantageous because they can
be implemented in a variety of contexts and do not require
students to be removed from general education settings
(Agran et al., 2003; Cook et al., 2015). Thus, self-monitor-
ing can aid in the inclusion of students with disabilities in
general education classrooms.

Although outcomes of self-monitoring interventions are
promising for enhancing on-task behaviors and academic
engagement of students with disabilities, there is a lack of
research supporting the maintenance and generalization of
these interventions in students with disabilities (Briesch
et al., 2019; Cook & Sayeski, 2020; Dalton et al., 1999; Kol-
benschlang & Wunderlich, 2019). This lack of research dates
back at least 30 years. For example, Hughes et al. (1991)
conducted a review of the self-management research litera-
ture on the assessment of maintenance and generalization
of behaviors. Of 19 studies reviewed, self-monitoring inter-
ventions were used in 11 studies. Among the 11 studies,
3 studies (i.e., Anderson-Inman et al., 1984; Howell et al.,
1983; Knapczyk & Livingston, 1973) assessed for only gen-
eralization, 1 study (i.e., Albion & Salzberg, 1982) assessed
for maintenance, and only 1 study (Szykula et al., 1981)
investigated both maintenance and generalization (Hughes
et al., 1991). The authors concluded that the majority of
self-monitoring interventions did not assess for maintenance
and generalization; however, the limited number of investi-
gations suggest that self-monitoring interventions appeared
to promote generalization of learned behaviors (Hughes et.
al., 1991).

Despite decades of research on self-management in gen-
eral and self-monitoring, specifically, assessing for main-
tenance and generalized responding still appears to be lim-
ited. Maintenance and generalization of self-monitoring
interventions have been neglected in research, with most
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studies only taking place in school settings without imple-
mentation across individuals and behaviors (i.e., Briesch
& Chafouleas, 2009; Briesch et al., 2019; Bruhn et al.,
2015; Busacca et al., 2015; Yucesoy Ozkan & Sonmez,
2011). In addition, the quality of collected data of these
procedures has been shown to be weak in quality (Bruhn
et al., 2015; Wood et al., 2002).

Assessing the maintenance of behavior change in self-
monitoring studies seems especially important given that
demonstrated maintenance across time helps to show that
sustainable behavioral change has taken place (Strokes &
Osnes, 1989); likewise, the demonstration of the generali-
zation of learned behavior to untrained stimuli that resem-
ble the trained stimulus (Baer et al., 1968; Cooper et al.,
2020; Stokes & Baer, 1977; Stokes & Osnes, 1989) also
provides evidence of the durability of the behavior change.

One of the important considerations of the maintenance
and generalization programming includes the determi-
nation of latency to maintenance. Although there is no
specific guidance for latency to maintenance in the cur-
rent literature (Neely et al., 2018), the amount of time a
newly acquired behavior needs to be maintained is based
on the importance of that behavior for the individual’s life
(Cooper et al., 2020). Since on-task behaviors are essen-
tial skills that students with disabilities need throughout
their life in a variety of educational settings (Kartal &
Yucesoy Ozkan, 2015), maintenance and generalization
assessments for on-task behaviors should occur over a
longer period of time (Dalton et al., 1999) and across a
range of educational environments such as people (i.e.,
science teacher versus English teacher), task or activity
(i.e., science class versus math class), setting (i.e., special
education classroom versus general education classrooms),
or condition/context with specific teaching strategies (i.e.,
gradual fading procedures) (Neely et al., 2016, 2018).

Therefore, given that the most commonly used self-man-
agement practices among researchers and practitioners are
self-monitoring interventions (Cooper et al., 2020; Hughes
et al., 1991), this review of self-monitoring interventions
seeks to assess the quality and length of maintenance and
quality and dimension of generalization of self-monitoring
interventions focused on teaching on-task behaviors to stu-
dents with disabilities. The specific research questions were
as follows:

1. What is the overall quality of self-monitoring inter-
vention studies based on What Works Clearinghouse
(WWC) standards?

2. What is the quality of self-monitoring intervention stud-
ies for students with disabilities relating to maintenance?

3. What is the quality of self-monitoring intervention stud-
ies for students with disabilities relating to generaliza-
tion?
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4. To what extent were maintenance and generalization
assessed (i.e., length, dimension) and what were the
outcomes?

Method

The systematic literature review consisted of three phases
(see Fig. 1). The first phase involved searching electronic
databases: PsycINFO, Education Resources Information
Center (ERIC), PsycARTICLES, and ProQuest databases.
Key terms with truncation and Boolean operators were
used for the search: self-monitoring, self-recording, self-
evaluation, self-regulation, self-reporting, self-manage-
ment, self-reinforcement, self-observation, self-graphing,
self-control and disability, intellectual disability, learning
disability, developmental disability, neurodevelopmen-
tal disability, autism, autism spectrum disorders (ASD),
Asperger’s syndrome, pervasive developmental disorder
(PDD), pervasive developmental disorder or not other-
wise specified (PDD-NOS), cerebral palsy, emotional and
behavioral disabilities (EBD). The initial search included
studies only written in English and published in peer-
reviewed journals in the last 10 years (2011 to March

2021). We selected only articles from the last 10 years
because we wanted to restrict this research review to the
most current research. Unfortunately, there is no consensus
on how “current” is defined. Therefore, we defined current
research for this paper as anything published within the
last 10 years.

An ancestral search was also conducted using the refer-
ence sections of articles found during the electronic review
were examined to ensure articles were not missed in the
electronic search. Initially, a total of 1139 articles were
found. There were 810 studies remaining after the removal
of duplications.

In the second phase, the first and fourth authors used an
additional set of criteria to narrow the number of research
articles to those that were empirical and experimental in
nature and involved participants with disabilities. These
criteria included: (a) used a(n) experimental, quasi-exper-
imental, or single-case design; (b) involved at least one
participant with a disability; (c) was not a meta-analysis
or review article; and (d) intervention aimed to improve
on-task/off-task/task-engagement of participants. The
first author reviewed all 810 articles and the fourth author
reviewed 20% (n=162) of studies. The interrater agree-
ment on the title/abstract review was 100%. A total of 37
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Literature reviews and meta-analysis: 90

\4

Lack of participants with a disability: 255
On-task behaviours not targeted: 399

*Some articles were excluded for multiple reasons

Articles excluded
(n=13)
Non-academic setting: 7

Fig.1 PRISMA flow diagram
of literature review process
- Search of the databases
o included PsycINFO, ERIC,
g PsycARTICLES, ProQuest
(n =1139)
—
v
)
Articles screened by title and
abstract screened
(n =810)
™
T
c
©
N
0
(]
()
2
e Articles screened by full text
(n =37)
—J
A

\4

Lack of dependent measure for on-task
behaviours:6

(n =24)

Atrticles included in review

@ Springer



Review Journal of Autism and Developmental Disorders

articles were included for further review. All of the 37
articles were single-case designs.

In the final phase of this review, the first and the sec-
ond authors reviewed all of the remaining 37 articles using
the following criteria: (a) a self-monitoring intervention/
program/strategy was used to increase on-task/off-task/
task-engagement behaviors in academic settings, and (b)
a dependent measure was used for on-task/off-task/task-
engagement behavior. If the two authors disagreed on an
article, they discussed until they reached a consensus. The
interrater agreement in this phase was 91.9%. A total of 24
studies are included for the current study. Note: Because the
purpose of this review was to determine if and to what extent
maintenance and generalization were assessed in the litera-
ture, maintenance and generalization were not a requirement
for inclusion.

Article Analysis

The method of analysis of included articles was repli-
cated from Neely et al. (2016) and Neely et al. (2018)
with some exceptions described below. Some alterations
were made in the descriptive synthesis (e.g., participant[s]
characteristic[s]) in order to give more detailed information
about included studies to better understand specifics about
maintenance and generalization probes.

Descriptive Synthesis

The first and the fourth authors summarized the 24 studies
within following categories: (a) participant(s) characteris-
tics and setting(s); (b) interventionist(s) characteristics; (c)
research design; (d) maintenance assessment design; (e)
latency to maintenance and maintenance length; (f) gener-
alization dimension and assessment design; (g) maintenance
and/or generalization teaching strategy; and (h) mainte-
nance and generalization results. While Neely et al. (2018)
included target behavior(s) in the participant characteristics
column, we excluded “target behaviors” since on task/task
engagement behaviors were part of our inclusion criterion
for this study. Instead, we added sertings in this column to
make potential comparisons between intervention and gen-
eralization settings across studies.

Participant Characteristic(s) and Setting(s)

In addition to the WWC standards (Kratochwill et al., 2013),
we included additional information on participants’ char-
acteristics compared to Neely et al. (2016) and Neely et al.
(2018). We added the number of participants along with
age, race, gender, 1Q, and diagnosis. Settings included infor-
mation on where studies took place (i.e., general education
classroom, special education resource room).

@ Springer

Interventionist Characteristics

Three main categories were used for interventionist charac-
teristics: experimenter, educator, or family members. Note
that more than one category of interventionists can occur
in a study (i.e., researchers and educators). For the present
study, experimenter(s) were researchers who conducted any
of phases of implementation process (i.e., baseline, interven-
tion, maintenance, generalization); educator(s) were gen-
eral or special education teachers, instructional assistants,
paraprofessionals, or group home members; and family
member(s) were caregivers who participated in any phase
of implementation process. If the interventionist was not
clearly stated, it was coded as researcher implemented.

Research Design

The research designs utilized for each study were coded
descriptively (e.g., withdrawal, ABAB design).

Maintenance Assessment Design

Two different maintenance assessment designs were defined:
single probe and multiple probes. If a study included only
one data point for maintenance for at least one of the par-
ticipants, it was coded as single maintenance probe. When
a study included more than one data point for at least one of
the participants, it was coded multiple probes.

Latency to Maintenance and Maintenance Length

Studies were coded descriptively (e.g., 2 weeks, 6 weeks)
depending on the elapsed time between the cessation of final
intervention phase to the initial maintenance data collection.
Differing from Neely et al. (2016) and Neely et al. (2018),
the elapsed time between initial and final maintenance data
collection was also coded descriptively to define the total
length of time for maintenance data collection.

Generalization Dimension and Assessment Design

The generalization dimension included four different catego-
ries: people, task or activity, setting, or condition/context.
The generalization assessment design included three catego-
ries: single probe, multiple probes, and continuous probes
(Note: For purposes of this review, we were concerned
with determining if and how generalization was assessed
as opposed to the experimental demonstration [i.e., study
quality] of generalized responding. Thus, there was not a
requirement for generalization to occur before, during, and/
or after the intervention in these categories). A study was
coded as single probe when it included only one generali-
zation data point for one of the participants. To be coded
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as multiple probes, studies had to have more than one data
point for at least for one of the participants. Finally, studies
were coded continuous probes when generalization probes
were collected during baseline, intervention, and mainte-
nance or generalization phases.

Maintenance and/or Generalization Teaching Strategy

Differing from Neely et al. (2016) and Neely et al. (2018)
who categorized teaching strategies such as train and hope,
program common stimuli, or train sufficient exemplars, we
simply included whatever teaching strategy/program or pro-
cedures were used during maintenance and generalization of
studies due to the use of self-monitoring interventions (i.e.,
a maintenance and generalization strategy, Chafouleas et al.,
2012; Cooper et al., 2020).

Maintenance and Generalization Results

Maintenance and generalization results were categorized
into three categories: positive, negative, or mixed. Positive
results were coded when on-task/task engagement behaviors
were maintained and/or generalized above baseline for all
participants; negative results were coded when on-task/task
engagement behavior were maintained and/or generalized at
or below baseline condition for all participants; mixed results
were coded when on-task/task engagement behaviors were
maintained and/or generalized above baseline for some par-
ticipants and at or below for other participants. Note that the
reversal of this coding was used for off-task behaviors. For
instance, positive results were coded when off-task behav-
iors were maintained and/or generalized below baseline for
all participants; negative results were coded when off -task
behavior were maintained and/or generalized at or above
baseline condition for all participants; mixed results were
coded when off-task behaviors were maintained and/or gen-
eralized below baseline for some participants at or above
baseline for other participants.

Design Standards

A single-case design was used across all studies included
in this review. Four design standards (1, 2[2A, 2B, 2C], 3,
4) from the WWC (Kratochwill et al., 2013) and a rubric
based on these standards (2AM, 2AG; 2BM, 2BG, 2CM,
2CG; 4 M, 4G) developed by Neely et al. (2018) were used
to investigate the quality, maintenance, and generalization
of self-monitoring interventions to enhance on-task/off-task/
task engagement behaviors for students with disabilities (see
Table 1).

Interrater Agreement for Descriptive Table
and Design Standards

The first and the fourth authors independently coded
included studies for design standards and descriptive analy-
sis. The 24 studies were coded by the first author. The ran-
domly selected 15 (62.5%) studies were coded by the fourth
author for WWC design standards and maintenance and
generalization rubric standards that yielded 95.3% interrater
agreement. The randomly selected 13 (54%) studies were
coded by the fourth author for descriptive table. The inter-
rater agreement was 97.4% for the descriptive table where
there was a total of eight components used per study (partici-
pant characteristic(s) and setting(s), interventionist(s) char-
acteristics, research design, maintenance assessment design,
latency to maintenance and maintenance length, generaliza-
tion dimension and assessment design, maintenance and/or
generalization teaching strategy, maintenance, and generali-
zation results). The disagreement s across design standards
and descriptive table were discussed until the authors came
to 100% consensus.

Results
Descriptive Data

Table 2 depicts the results for descriptive data for the 24
studies.

Participant Characteristic(s) and Setting(s)

A total of 58 participants with disabilities were included
across the 24 studies. Seven participants were diagnosed
with an intellectual disability (ID), 15 participants diag-
nosed with autism spectrum disorder (ASD), and eight par-
ticipants were diagnosed with ID and ASD. The remaining
disability categories included attention deficit hyperactiv-
ity disorder (n=7); emotional disorders (n=3); language
impairment (n=>5); other health impairments (n=11); and
pervasive developmental disorder (n=2). The ethnicities
were reported in 12 studies and included 29 participants—
White (n=14), Black (n=4), Turkish (n=4), Latinx (n=3),
Black/Biracial (n=1), Chinese (n=1), Multiracial (n=1),
and Native American (n=1). Excluding Bruhn et al. (2016),
all the studies reported the age of participants; the age range
was from 5.5 to 19 years. Participants’ IQs were reported in
10 studies and ranged from 49 (Boswell et al., 2013) to 106
(Romans et al., 2020).

The majority of studies took place in school settings in
addition to one juvenile facility and research centers. Stud-
ies were conducted in general education classroom set-
tings (n="7), special education classrooms (non-specified)
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Table1 WWC design standards and rubric standards for maintenance and generalization developed by Neely et al. (2016) and Neely et al.
(2018)

WWC design standards

Design standard 1: When the independent variable was manipulated systematically, it is coded with “1.” A rating of “0” was given when the
independent variable was not manipulated systematically

Design standards 2A: When interobserver agreement was reported, it is coded with “1.” A rating of “0” was provided when interobserver
agreement was not reported

Design standard 2B: When interobserver agreement was reported at least 20% of all sessions along with at least 20% of the data points for each
condition, it was coded with “2.” A rating of “1” was marked when interobserver agreement was reported for at least 20% of all sessions but
was not reported at least 20% of the data points for each condition. Studies were coded with “0” if interobserver agreement was reported less
than 20% of all sessions

Design standard 3: When three attempts at three different times for ABAB design, multiple baseline designs, and changing criterion design or
five attempts at five different times for alternating treatment design included to demonstrate intervention effect, it was coded with “2.” A cod-
ing of “1” defined when an alternative treatment design had four attempts and the other designs had three attempts for one participant at least.
If alternative treatment design studies included less than four data points and the all other designs provided less than three data points at least
for one participant, the study was coded “0.”

Design standard 4: When minimum five data points were reported for each condition, it was coded with “2.” A rating for “1” was coded when
each condition had at least 3 data points. Studies were coded with “0” any condition having less than 3 data points

Overall rating

When all design standards 1-4 were met with the highest possible rating, the study was coded “meet standards” with a coding “2.” If at least one
of the design standards 1-4 were coded with “1” where the highest score was 2 and then the study was coded with “1” meaning “meet stand-
ards with reservations.” An overall rating of “0” indicated that at least one design standard 1-4 was coded with a “0” and considered “did not
meet standards.” Note: Ratings for rubric standards 2AM, 2AG, 2BM, 2BG, 4 M, and 4G below were not taken into account for overall rating

Rubric standards for maintenance and generalization developed by Neely et al. (2016) and Neely et al. (2018)

Rubric standard 2AM: When interobserver agreement was collected during maintenance and identified specifically, it is coded with “1.” A rat-
ing of “0” was given when interobserver agreement was not specifically reported for maintenance

Rubric standard 2AG: When interobserver agreement was collected during generalization and identified specifically, it is coded with “1.” A
rating of “0” was documented when interobserver agreement was not specifically reported for generalization

Rubric standard 2BM: When interobserver agreement was specifically reported for at least 20% of maintenance, it was coded with “1.” A rat-
ing of “0” was coded when interobserver agreement was not collected for at least 20% of maintenance or was not specifically defined

Rubric standard 2BG: When interobserver agreement was specifically reported for at least 20% of generalization, it was coded with “1.” A rat-
ing of “0” was given when interobserver agreement was not collected for at least 20% of generalization or was not specifically defined

Design standard 4 M: When a maintenance phase included 3 or more data points, it was coded with “2.” A rating of “1” was provided when 1
or 2 data point were collected for maintenance. Studies were coded with “0” if the study was not reported any point for maintenance

Design standard 4G: When generalization phase included 3 or more data points, it was coded with “2.” A coding of “1” was provided when 1
or 2 data points were collected for generalization. Studies were coded with “0” if the study was not reported any data points for generalization

(n=3), special education resource rooms (n=2), special
education self-contained classrooms (n=3), a maximum
security juvenile facility (n=1), a general education and
self-contained classroom (n = 1), a large public university
(n=1), an autism classroom (n=1), a university-based
Applied Behavior Analysis (ABA) center (n=1), and an
autism research center affiliated with a university (n=1)
and a school setting (non-specified, n =3).

Interventionist Characteristic(s)
The interventionist(s) were researcher(s) in 12 studies,

educators in 7 studies, and a combination of researcher(s)
and educator(s) in 5 studies.
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Research Design

The following single case research designs were used in the
studies: ABAB/withdrawal (n=12), multiple probe (n=28),
alternating treatments (n = 1), modified reversal (n=1), non-
concurrent multiple baseline (n=1), and changing criterion
(n=1).

Maintenance Assessment Design

A total of 12 studies assessed maintenance; 2 of these (Cook
& Sayeski, 2020; Kolbenschlag & Wunderlich, 2019) also
assessed generalization. Of these 12 studies, 10 used mul-
tiple-probe assessment designs and 2 studies used a single-
probe design.
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Latency to Maintenance and Maintenance Length

Of the 12 studies that assessed maintenance, 5 studies
collected maintenance data immediately after meeting
a mastery criterion. Stasolla et al. (2017) had the longest
maintenance period at 3 months. Cook and Sayeski (2020)
collected maintenance data up to 7 weeks. Caldwell and
Joseph (2012) did not specify the latency to maintenance.
The remaining 4 studies collected maintenance data between
1 week and 1 month. The length of maintenance data collec-
tion procedures was reported in only 5 studies and ranged
between 3 days (Szwed & Bouck, 2013) to 7 weeks (Cook
& Sayeski, 2020).

Generalization Dimension and Assessment Design

Only two studies assessed for generalization of self-mon-
itoring interventions. Cook and Sayeski (2020) assessed
generalization effects weekly in another classroom. A one-
time reminder was provided during training. Kolbenschlag
and Wunderlich (2019) assessed generalization across set-
tings within a general education classroom once or twice
in a week. There was no additional instruction provided for
students to monitor their own behavior. Multiple baseline
designs were used in both studies.

Maintenance and/or Generalization Teaching Strategy

An additional teaching strategy was used to program for
maintenance and generalization in 6 studies. These strate-
gies included gradually fading self-monitoring interventions
(n=4), adding a one-time reminder (n=1), and gradually
fading self-monitoring interventions with booster training
(n=1).

Maintenance/Generalization Results

Among the 10 studies that assessed maintenance only, 7
demonstrated positive results—the participants’ on-task
behaviors maintained after withdrawal of the self-monitor-
ing intervention. Caldwell and Joseph (2012) and Kartal and
Yucesoy Ozkan (2015) revealed mixed results for mainte-
nance in which on-task behaviors returned to near base-
line levels for at least one participant in the studies. Szwed
and Bouck (2013) found negative results for maintenance
where participants’ off-task behaviors reduced during the
self-monitoring intervention but returned to baseline levels
after the self-monitoring intervention was removed. The 2
studies (e.g., Cook & Sayeski, 2020; Kolbenschlag & Wun-
derlich, 2019) that assessed for maintenance and generali-
zation indicated that maintenance results were positive, but
participants’ on-task behaviors did not generalize to other
settings in either study.

@ Springer

Quality Review
Table 3 depicts the results for quality review.
Design Standards

Of the 24 studies reviewed, only 3 met all design stand-
ards, 15 studies met standards with some reservations, and
6 studies did not meet standards. Of the 15 studies that met
standards with some reservations, design standard 4 (three
to five data points provided for each condition) and design
standard 2B (interobserver agreement data collected 20% of
each condition) were the most frequent limitations. Of the 6
studies that did not meet the design standards, 2 studies did
not meet design standard 4 due to the lack of a minimum of
three data points for each condition. Interobserver agree-
ment was not reported in 2 studies that did not meet design
standard 2A. Two studies did not meet design standard 3 due
to lacking a minimum of three conditions or opportunities to
observe an intervention effect.

Maintenance and Generalization Rubric Standards
Synthesized with Quality Results

Overall, of the 12 studies that assessed for maintenance
and/or generalization, only 1 study (Xu et al., 2017) met
all WWC design standards (Kratochwill et al., 2013) and
maintenance rubric standards. One study (Kartal & Yucesoy
Ozkan, 2015) met WWC design standards with some reser-
vations and met all maintenance rubric standards. These 2
studies were not evaluated for generalization rubric stand-
ards because they did not include generalization phases. Of
the remaining 10 studies, 1 met the WWC standards, 6 met
the WWC design standards with some reservations, and 3
did not meet the WWC design standards. None of the 10 met
the generalization and maintenance rubric standards.

For these 12 studies that assessed maintenance and gen-
eralization, interobserver agreement during maintenance
and/or generalization conditions (rubric standards 2AM and
2AG) were collected in only 3 studies. All 3 of these studies
assessed at least 20% of maintenance and/or generalization
probe sessions (rubric standards 2BM and 2BG) with 80%
agreement (rubric standards 2CM and 2CG) and collected
a minimum three data points (rubric standards 2CM and
2CQG).

Discussion

The current study aimed to evaluate the quality of self-mon-
itoring studies and to assess the maintenance and generaliza-
tion for the on-task behaviors of students with disabilities.
Problem behaviors that occur in the classroom settings such
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Table 3 Design and rubric standard evaluation

WWC standards

Neely et al. (2016) and Neely et al. (2018) standards

Article citation

2A 2B

Overall DS#1 DS# DS# DS# DS# DS#

2C

RS#
2AM

RS# RS# RS# RS#
2AG 2BM 2BG 2CM

RS#
2CG

RS#
4M

RS#

3 4 4G

Meets standards
Clemons et al. (2016) 2 1 1
Rosenbloom et al. (2016)

Xu et al. (2017)

Meets standards with reservations
Aykut (2020)

Beckman et al. (2019)

Boswell et al. (2013)

Bruhn et al. (2016)

Cook and Sayeski (2020)

Ennis et al. (2018)

Finn et al. (2015)

Huffman et al. (2019)

Imasaka et al. (2020)

Kartal and Yucesoy Ozkan (2015)
Kolbenschlag and Wunderlich (2019)
Romans et al. (2020)

Scalzo et al. (2015)

Szwed and Bouck (2013)

Wills and Mason (2014)

Does not Meet Standards

Bedesem et al. (2012)

Caldwell and Joseph (2012)

Roberts et al. (2019)

Stasolla et al. (2014)

Stasolla et al. (2017)

Xin et al. (2017)
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as negative statements and disruptive behaviors tend to be
incompatible with on-task behaviors (i.e., Xu et al., 2017).
Therefore, improving on-task behaviors can result in fewer
disruptive behaviors (i.e., Martella et al., 1993; Xu et al.,
2017) and provide more time for teachers to teach instead
of continuing to prompt for appropriate behaviors (Agran
et al., 2003). Additionally, improved on-task behaviors can
also improve the academic performance of students (Dal-
ton et al., 1999; Mattson & Pinkelman, 2020). In turn, the
improvement of on-task behaviors can help educators create
positive classroom climates where the inclusion of students
with disabilities occurs effectively (Huang et al., 2013).
An advantage of teaching students with disabilities to
self-monitor is that students learn to observe and record
their own behavior instead of relying on adults (e.g., par-
ents, teachers, educational assistants) (Wehmayer et al.,
1998; Wehmayer et al., 2003; Yucesoy Ozkan & Sonmez,
2011). Previous research has shown that these interventions
are inclusive in nature and their effective implementations

can yield improved academic and behavioral outcomes
(Ardoin & Martens, 2004; Xin et al., 2017) along with social
acceptance of students with disabilities (Sheffield & Waller,
2010). As a result, self-monitoring interventions have been
commonly used among practitioners to enhance on-task
behaviors of students with disabilities (Cooper et al., 2020).
Therefore, an evaluation of the self-monitoring research is
particularly important.

To determine the quality of self-monitoring research
conducted with the students with disabilities to improve
on-task behaviors, we conducted a systematic search of
the literature and found a total of 24 studies. The quality
of included studies was assessed with WWC design stand-
ards (Kratochwill et al., 2013) and the rubric standards
outlined and modified by Neely et al. (2016) and Neely
et al. (2018). Information from the studies included the
following: (a) participant characteristic(s) and setting(s),
(b) interventionist(s) characteristics, (c) research design,
(d) maintenance assessment design, (e) latency to

@ Springer
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maintenance and maintenance length, (f) generalization
dimension and assessment design, (g) maintenance and/
or generalization teaching strategy, (h) maintenance and
generalization results.

The overall quality of these studies appeared to be weak
based on WWC design standards (Kratochwill et al., 2013).
Our findings revealed that only 3 studies (Clemons et al.,
2016; Rosenbloom et al., 2016; Xu et al., 2017) met all
design standards. One main issue was the limited amount
of data collected. WWC recommends the collection of a
minimum of five data points for each condition of the inter-
vention in case attrition occurs (Kratochwill et al., 2013).
This data collection helps to not only establish the stability
of data during baseline but allow for the evaluation of the
treatment effect on behavior over time (Dixon et al., 2016).
Given that we found an inadequate number of data points in
baseline and intervention conditions, future studies should
include multiple data points (i.e., five or more) to demon-
strate meaningful experimental control with rigorous inter-
nal validity (Martella et al., 1999; Horner et al., 2005).

Another area of weakness found in this review was a
lack of interobserver agreement during maintenance and
generalization conditions. Acceptable interobserver agree-
ment requires that these assessments occur for at least 20%
of sessions in each condition (Kratochwill et al., 2013).
However, it appears the majority of studies in the current
review did not provide adequate information with respect to
interobserver agreement across all conditions (i.e., baseline,
intervention, maintenance, and generalization conditions).
Future researchers should conduct adequate interobserver
agreement across all conditions including maintenance and
generalization.

Several other areas of needed improvement in the research
literature were found based on the article analyses. First,
Wood et al. (1998) indicated that self-monitoring interven-
tions were generally implemented in special education set-
tings; they recommended that future studies be conducted in
more inclusive settings. However, our findings revealed that
despite over 20 years of research since Wood et al. (1998)
recommendation, the majority of self-monitoring studies
were still conducted in special education classrooms or
other restrictive settings (i.e., juvenile facilities and therapy
rooms). This finding is particularly important if the goal is
the inclusion of students with disabilities in general educa-
tion classrooms. One way to overcome this challenge can be
accomplished through encouraging general education class-
room teachers to participate in self-monitoring interventions.
An initial step can be taken through training general educa-
tion teachers to implement and incorporate self-monitoring
intervention into their daily practices. In addition, parents
and caregivers should also be trained in self-monitoring pro-
cedures to provide continuity and consistency from school
to home.

@ Springer

Second, there is a question about the extent to which
behavior changes maintain into the future after the self-mon-
itoring interventions are withdrawn (Martella et al., 1993).
Of the 24 studies included in the review, 12 did not assess
for maintenance and generalization. A total of 10 studies
assessed maintenance and only 2 assessed both maintenance
and generalization. When maintenance data were collected,
the latency to maintenance was either very short (e.g., less
than a week or month) or not present at all (e.g., mainte-
nance probes were collected immediately [i.e., following
mastery criterion and upon completion of the phase by the
first participant] following the intervention). Additionally,
the maintenance length was reported in only 5 studies with
the longest maintenance length being 7 weeks. Although
there is no consensus in the field about the length of latency
before starting to collect maintenance data (Neely et al.,
2018), increased length of latency and long-term mainte-
nance with multiple probes should be considered as a quality
criterion in future investigations.

Third, even though the results were generally positive for
maintenance, 2 studies reviewed for generalization indicated
the generalization of self-monitoring interventions were neg-
ative. Negative generalization results were associated with
minimal generalization programming in Cook and Sayeski
(2020) and with a lack of fading procedures prior to main-
tenance and generalization phases in Kolbenschlang and
Wunderlich (2019). Given there was very limited system-
atic planning for both maintenance and generalization across
these studies, further studies with explicit maintenance and
generalization programming are warranted. For instance,
Wood et al. (2002) implemented self-monitoring interven-
tions for students at-risk for school failure and drop-out by
sequentially introducing the intervention into six different
settings to promote generalization. Outcomes of this study
revealed that the participants’ on-task behaviors maintained
after 87 days of the intervention and generalized to other
settings and individuals. Wood et al. (2002) concluded that
self-monitoring effects could be generalized when sequen-
tially introduced into multiple settings (i.e., three).

Interestingly, the majority (i.e., n=13) of the 24 studies
included an ABAB/withdrawal design (n=12) or a modified
reversal (n=1). Given that these designs require a return to
near baseline levels (Martella et al.,2013), it is not surpris-
ing that maintenance and generalization were not addressed
given they would compromise the experimental control
of these designs. Thus, unless maintenance and generali-
zation are explicitly programmed affer the demonstration
of experimental control is made, it is not surprising that
maintenance and generalization data were not integrated into
these designs.

Fourth, there is a need to determine how effective educa-
tors (and parents) are at implementing self-monitoring inter-
ventions. Additionally, there is a need to train educators to
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fade intervention components (Bruhn et al., 2015). Unfor-
tunately, our findings indicate that the majority of self-
monitoring interventions were implemented by research-
ers; the absence of educators as interventionists was even
more common across studies that assessed maintenance
and/or generalization. Therefore, researchers should inte-
grate teachers (and parents) into the implementation of self-
monitoring programs to increase the external validity of this
intervention.

A positive finding of this review was that research on self-
monitoring interventions is not only focused on one group of
disability (e.g., individuals with ID), but instead shows posi-
tive results with a diverse group of disabilities (e.g., autism,
ADHD, students with behavioral challenges). This outcome
with respect to demonstrating the effects of self-monitoring
with a wide range of disabilities is important when con-
sidering increased educational opportunities in less restric-
tive educational environments. Additionally, the diversity
in ethnic backgrounds (e.g., Asian, Black, Latinx, Middle
Eastern, Native American, and White) across participants
was positive and further demonstrates the external validity
of self-monitoring. These positive outcomes are important
when considering the need to promote access to equitable
and inclusive educational opportunities for students with dis-
abilities for diverse backgrounds.

Although several interesting and important findings were
identified in this literature review, there were several limita-
tions. First, we included studies up to March 2021. There
is a possibility of other self-monitoring studies published
after our review was completed. Secondly, some studies
might have been omitted due to our inclusion criteria that
at least one of the participants had to be diagnosed with a
disability; thus, studies might have been excluded due to
lack of participant diagnosis being identified. Finally, we
coded studies if they specifically indicated they collected
interrater agreement for each condition including mainte-
nance and generalization; therefore, some studies might have
collected interrater agreement for each condition but did not
specify this in the manuscript and were thereby excluded.

Overall, there is a continued weakness in self-monitoring
studies targeting on-task behaviors of students with disabili-
ties with regard to assessing for maintenance and generaliza-
tion of on-task behaviors. Half of the studies did not assess
either maintenance or generalization. Strokes and Bear
(1977) indicated limitations in generalization assessments
in the field of ABA over 40 years ago. Although the need
for generalization and maintenance was recognized decades
later, particularly with regard to self-monitoring interven-
tions (i.e., Wood et al., 2002), our findings indicate that this
problem is still ongoing. Therefore, there is a continued need
to establish the maintenance and generalization effects of
self-monitoring on the on-task behavior of students with
disabilities.
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