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Abstract Advances in classroom behavior man-
agement mobile applications (CBM apps) have led 
some teachers to use them to supplement their exist-
ing student management strategies, although little is 
known about their effectiveness in facilitating behav-
ior change. This systematic review aimed to identify 
and appraise research on the effectiveness of CBM 
apps for promoting positive behavioral and learning 
outcomes of elementary, middle, and high school stu-
dents. A systematic search was conducted in the Psy-
cINFO, ERIC, and EBSCOhost databases for articles 
published between 2007 and 2020. The 15 included 
studies provided some preliminary evidence for CBM 
apps. Apps were primarily used to facilitate the deliv-
ery of self-monitoring interventions (SCORE IT 
and I-Connect) or class-wide reinforcement systems 
(ClassDojo and the Classroom Behavior Manage-
ment System). An evaluation of study quality using 
the What Works Clearinghouse design standards (ver-
sion 5.0) yielded mixed results, with only 53% of the 
included studies meeting standards with or without 
reservations. In general, these studies showed limited 
risk of bias and moderate to strong effect sizes. Based 
on the findings of the review, we provide practice rec-
ommendations and describe areas for future research.

Keywords Classroom behavior management · 
Mobile applications · Student behavior · Behavior 
management strategies · Classroom interventions

Introduction

Classroom behavior management (CBM) has been a 
topic of significant interest among researchers for sev-
eral decades (e.g., Evertson & Weinstein, 2006; Get-
tinger, 1988; Korpershoek et al., 2014) as teachers often 
face challenges in managing off-task student behavior. 
Classroom behavior management (CBM) refers to the 
techniques, strategies, and interventions employed by 
teachers to promote a positive learning environment 
by reducing or preventing disruptive behavior. These 
methods can include positive reinforcement, setting 
clear expectations, implementing consistent rules, and 
employing proactive measures (e.g., seating arrange-
ments, hand signals, giving students choice, visual sched-
ules) to engage students and reduce potential distractions 
(Evertson & Weinstein, 2006; Great Schools Partnership, 
2014; Korpershoek et  al., 2014). Studies have shown 
that disruptive behaviors, such as talking out of turn or 
being out of one’s seat, are prevalent (Beaman et  al., 
2007; Clunies-Ross et  al., 2008; Kaufman et  al., 2010; 
Sullivan et al., 2014; Walter et al., 2006) and can disrupt 
the learning climate in the classroom. This, in turn, may 
negatively affect academic achievement (Alatupa et  al., 
2011; Greenwood et  al., 1984; Marzano & Marzano, 
2003; Shinn et al., 1987; Thomas et al., 2012). Studies 
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have revealed that teachers who spend more time man-
aging off-task or disruptive behavior have less time for 
academic instruction and may experience elevated stress 
levels (Beaman et  al., 2007; Clunies-Ross et  al., 2008; 
Ratcliff et al., 2010). Furthermore, a review by Ingersoll 
and Smith (2003) found that early career teachers’ com-
petency in CBM significantly influences their retention 
in the profession. However, teachers consistently report 
feeling underprepared to manage disruptive classroom 
behavior, citing lack of time, difficulty in implementing 
behavior management systems, and inadequate training 
as significant challenges (Fox et al., 2021).

Classroom Behavior Management (CBM) Mobile 
Applications

The utilization of technology to support the delivery 
of CBM has garnered growing attention in recent 
years, as evidenced by the proliferation of technol-
ogy-based programs, such as mobile applications 
(apps), aimed at assisting teachers with promoting 
academically engaged behaviors (Hammonds et  al., 
2013; Riden et al., 2019; Robacker et al., 2016). For 
the purpose of the present review, CBM apps are 
defined as technology-based programs that utilize 
apps to support teachers with promoting positive stu-
dent behaviors (Riden et  al., 2019). Despite limited 
research on the efficacy of CBM apps, educational 
researchers have recommended apps such as Class-
Dojo and SCORE IT to support teachers with class-
room management (Hammonds et al., 2013; O’Brien 
& Aguinaga, 2014; Riden et  al., 2019). ClassDojo 
(ClassDojo Inc., 2020) is a CBM tool that enables 
teachers to set student goals, track behavior, and 
monitor student progress. It includes a customiz-
able reward system that teachers can use to reinforce 
positive student behavior. ClassDojo allows teachers 
to provide visual and auditory feedback (e.g., rings, 
buzz sounds, Dojo points) to students. The app can 
also aid communication between teachers and parents 
regarding student behavior and progress. The self-
monitoring app SCORE IT (Lizzy B. Good Behav-
ior Consulting, 2015) enables teachers to promote 
positive behavior changes through antecedent-based 
strategies such as prompting, goal setting, and self-
monitoring (Riden et  al., 2019). Teachers can set 
individualized goals for students and prompt students 
to rate their adherence to behavior expectations on 
a sliding scale at predetermined intervals. Teachers 

can then provide feedback to students using the data 
collected via the app for correct self-monitoring, the 
occurrence of positive behavior, or for meeting their 
individual goals.

Classroom Behavior Management (CBM) Apps and 
Behavior Change Principles

A cursory review of CBM apps suggests that they 
have been developed with behavior change prin-
ciples in mind (Riden et  al., 2019; Robacker et  al., 
2016). These principles involve creating a positive 
and structured learning environment that promotes 
desirable classroom behavior (e.g., on-task, raising 
hand when seeking help) and discourages undesir-
able classroom behavior (e.g., off-task, out of seat; 
Lewis, 2008; Lewis et al., 2013). Antecedent-based 
strategies, such as clear expectations, cues, and self-
monitoring, and consequence-based strategies, such 
as positive reinforcement and response cost, are 
commonly used (Murphy et  al., 2019; Parsonson, 
2012). For example, ClassDojo allows participants 
to exchange points for reinforcers (e.g., Dadakhod-
jaeva, 2017; Ford, 2018; Lipscomb et  al., 2018) 
simulating a token economy (Riden et  al., 2019; 
Robacker et al., 2016), which has been shown to be 
effective in promoting positive behavior (Pokorski 
et  al., 2019; Robichaux & Gresham, 2014). How-
ever, to avoid an overreliance on extrinsic rewards, 
it may be beneficial to implement a gradual fading 
of rewards as the student achieves mastery of the 
task or behavior. A response cost system, a strategy 
that deducts points for undesirable classroom behav-
ior, is sometimes used as part of a token economy 
but some researchers (e.g., DeJager et  al., 2020) 
found it to be less effective when included in a token 
economy. ClassDojo has also been used in conjunc-
tion with a group contingency strategy, The Good 
Behavior Game (GBG), with studies showing that 
ClassDojo with GBG can be effective in reducing 
unwanted classroom behavior (Chaffee et al., 2017; 
Maggin et  al., 2012; Riden et  al., 2019; Simonsen 
et  al., 2008). Other CBM apps have incorporated 
elements of self-management. For example, self-
monitoring is a key characteristic of SCORE IT, in 
which students self-observe and record their behav-
iors when prompted by the app (Riden et al., 2019). 
Setting specific and challenging goals has also been 
shown to improve performance (Locke et al., 1981; 
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Lunenburg, 2011), and this is a strategy incorpo-
rated into some CBM apps. For example, when 
using ClassDojo and SCORE IT apps, teachers are 
able to set individual goals for students (Robacker 
et al., 2016).

Effectiveness of Classroom Behavior Management 
(CBM) Apps

Results from preliminary research on the effective-
ness of CBM apps for facilitating student behavior 
change is mixed. Two studies that evaluated Class-
Dojo combined with the GBG reported an increase 
in students’ academically engaged behaviors and a 
decrease in disruptive behaviors (Dadakhodjaeva, 
2017; Ford, 2018). However, treatment integrity was 
observed to be low. For example, teachers in Dadak-
hodjaeva (2017) made mistakes when implement-
ing the intervention, such as failing to announce the 
end of the GBG and incorrectly determining the 
winning team. A technical malfunction in the Ford 
(2018) study meant that the intervention was imple-
mented without ClassDojo for an entire phase in two 
classrooms.

In another example, Lipscomb et  al. (2018) 
evaluated ClassDojo and ClassDojo plus Tootling 
(in which students delivered Dojo points to their 
peers for appropriate behavior) and found reduc-
tions in disruptive behaviors displayed by seven 
university students with intellectual disabilities. 
It is interesting that Lipscomb et  al. (2018) found 
that ClassDojo alone was more effective than Class-
Dojo plus Tootling. The authors noted that, for 
some participants, levels of disruptive behavior 
were low during baseline. In addition, the authors 
hypothesized that the peer-mediated intervention 
component (tootling) was less preferred by the stu-
dents. When ClassDojo was implemented without 
verbal feedback or praise, both Elliott (2017) and 
Wilson (2017) found no significant changes in stu-
dents’ behaviors. Reasons cited for the null finding 
was that the primary school students already had a 
good relationship with their teachers (Elliott, 2017) 
and the kindergarten children were already well-
behaved (Wilson, 2017). By contrast, Saeger (2017) 
evaluated ClassDojo plus response cost system but 
in the absence of back up reinforcers, and observed 
an increase in students’ positive behaviors and a 
decrease in their inappropriate behaviors. Saeger 

noted that goal setting and self-assessment was also 
introduced during the intervention phase, allowing 
students to select a positive behavior they wished to 
work on and to determine if their goal was met at 
the end of each week. These additional intervention 
components may have enhanced the effectiveness of 
the intervention.

Research on the SCORE IT app has also pro-
duced mixed results. Vogelgesang et  al. (2016) 
examined the effectiveness of the SCORE IT app in 
the absence of programmed consequences for accu-
rate self-monitoring or appropriate behavior. They 
found that the introduction of SCORE IT was asso-
ciated with an increase in academic engagement, 
with gains maintained at 2- and 4-week follow-ups. 
Other researchers have evaluated SCORE IT paired 
with antecedent-based strategies (prompting and 
self-monitoring) and consequence-based strategies 
(teacher praise, feedback and back-up reinforcers; 
e.g., Bruhn et  al., 2016; Bruhn et  al., 2015; Bruhn 
et  al., 2017) and reported mixed findings. In Bruhn 
et  al. (2015), the use of SCORE IT was associated 
with decreases in disruptive behavior for two par-
ticipants but an increase in academic engagement 
for only one participant. One participant showed 
relatively high levels of academic engagement dur-
ing baseline, resulting in a potential ceiling effect. 
In Bruhn et  al. (2016), the use of SCORE IT was 
associated with a decrease in disruptive behavior and 
an increase in academic engagement for two partici-
pants. However, the authors noted that students were 
participating in a remedial reading intervention dur-
ing periods in which the SCORE IT intervention 
was not in place, which may have contributed to 
improvements in academic engagement. Bruhn et al. 
(2017) evaluated effectiveness of SCORE-IT on the 
disruptive and academically engaged behaviors for 
three participants and observed variable levels of 
disruptive and academically engaged behavior across 
phases for all three participants. Similar to Bruhn 
et al. (2016), participants showed relatively low lev-
els of disruptive behavior during baseline, making 
the demonstration of an intervention effect difficult.

Potential Advantages of Classroom Behavior 
Management (CBM) Apps

Besides potentially facilitating positive behav-
ior change for students, CBM apps may have other 



86 Educ. Treat. Child. (2024) 47:83–104

Vol:. (1234567890)

advantages for teachers. CBM apps may be an effi-
cient, automated tool for data collection and monitor-
ing progress (Krach et al., 2017; Robacker et al., 2016; 
Wolf, 2015) as evidenced by results from preliminary 
research. CBM apps may eliminate the inaccuracies 
and unreliability of hand-calculated data (King et al., 
2013; LeBel et  al., 2013), which is time-consuming 
and can be prone to recording inaccuracies (Bellack 
& Hersen, 1998). Such technologies may allow data 
to be collected with high levels of integrity (Elswick 
et  al., 2016), and could help teachers individualize 
interventions to suit student needs (e.g., Bruhn et al., 
2020). In addition, technology-based interventions are 
generally viewed favorably by end-users (e.g., Bede-
sem, 2012; Szwed & Bouck, 2013), with high teacher 
acceptability reported in multiple studies (e.g., Christ 
& Christ, 2006; Kraemer et  al., 2012; Radley et  al., 
2016). This perceived value and social acceptability 
may support the use of CBM apps in data-based prob-
lem-solving and intervention in schools.

Purpose

Despite the popularity and potential benefits of 
CBM apps, their effectiveness is relatively unknown 
(Dhir et al., 2013). It is interesting that researchers 
have identified teachers’ perceptions (e.g., Cetin & 
Cetin, 2018) of the effectiveness of technologies as 
predictors of uptake, and teacher perceptions played 
a key role in their decision to introduce new tech-
nologies into classrooms (Blackwell et  al., 2013; 
Sugar et  al., 2004). However, perceptions of effec-
tiveness must be accompanied by empirical dem-
onstrations of positive behavior change for students 
associated with their use. Therefore, an examination 
of CBM apps is needed to ascertain their impact 
on effecting positive behavior changes in education 
settings. Because this is an emerging field and CBM 
apps’ impact on encouraging positive behaviors is 
not well understood, the following systematic litera-
ture review aimed to answer the following research 
questions:

 (1). Were CBM apps effective in supporting posi-
tive behavior change for school-aged children?

 (2). What were the intervention components that 
may have supported positive behavior changes?

 (3). What was the quality of included studies and 
the strength of the evidence for CBM apps?

Method

This review was conducted following the Pre-
ferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines. A systematic 
search of the literature to identify articles for inclu-
sion in this review was conducted in January 2020. 
The search focused on articles published between 
the dates of January 2007 to January 2020, with the 
2007 selected as the start point because it marked the 
advent of the first mobile app with the release of the 
Apple iPhone (Apple Inc., 2007). A keyword search 
was conducted in seven databases: PsycINFO, Sco-
pus, A+ Education, EBSCOhost, Taylor & Francis, 
ProQuest and ERIC. Table 1 provides an overview of 
the key words used to conduct the search. We used 
search characters “?” and “*” to account for alternate 
spellings of key words.

Inclusion Criteria

To be included, articles must have evaluated an 
intervention conducted in a school setting that 
included a CBM app. A CBM app was defined as 
a digital software application designed for mobile 
devices (phone or tablet) that provided teachers 
with specific features to support the assessment, 
monitoring, and delivery of interventions related to 
student behaviors in a classroom setting. Specific 
features included those that allowed for goal set-
ting, prompting, self-monitoring, feedback (correc-
tive or positive), data collection, and data analysis. 
Non-face-to-face environments (e.g., online learn-
ing environments) were excluded. The target popu-
lation included school-aged participants between 
5 and 18 years of age, inclusive of elementary, 
middle, and high schools but excluding university 
or preschool students. Studies evaluating non-app-
based technologies (e.g., clickers, video modeling) 
were excluded. To be included, studies needed to 
provide a direct and objective measure of student 
behavior change. Behavior measured for change 
could include disruptive behavior (e.g., talking out 
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of turn, leaving seat) and academic engagement 
(e.g., maintaining attention, completing work) or 
achievement (e.g., learning outcomes in specific 
subjects). Studies that only measured teacher or 
parent outcomes (e.g., parent or teacher engage-
ment, teacher behavior) were excluded. Studies that 
only used qualitative research methods, such as 
interviews and focus groups, to assess participant’s 
perceptions of CBM apps were excluded. Theses 
and dissertations were excluded as we were specifi-
cally seeking to include articles that had been peer 
reviewed.

Screening Procedure

The initial screening identified 263 articles, which 
were subsequently uploaded to Covidence for review. 
Duplicates were removed, leaving 256 for further 
review (Fig.  1). The first author (a PhD student) 
screened the titles and abstracts of all 256 articles 
against the inclusion criteria to assess suitability for 
further review. This process resulted in the exclu-
sion of 235 articles. The remaining 21 articles were 
read by the first author in their entirety. Of these, 15 
articles met the inclusion criteria and were retained 
for full text review. A manual search of the refer-
ence list of each included article was then conducted 
by the first author to identify additional research that 
might have been missed in the initial search, but no 
additional articles were identified. Additional man-
ual searches (e.g., page-by-page examination of the 
entire contents of specific journal issues) were not 

conducted because the ancestral search of included 
articles did not yield any additional articles for 
inclusion.

Interrater Reliability

The fifth author (a PhD student) independently 
screened the titles and abstracts of all 256 articles 
against the inclusion criteria to assess suitability for 
further review. Interrater reliability (IRR) was calcu-
lated for the title and abstract screening by dividing 
the total number of agreements between raters with 
the total number of agreements plus disagreements 
multiplied by 100. Total IRR for the title and abstract 
screening was 97%. An independent reviewer (sec-
ond, third, or fourth author) independently reviewed 
the full text of the remaining 21 articles. Total IRR 
for the full text review was 82%. Disagreements 
between reviewers were then resolved through a con-
sensus meeting between the first author and inde-
pendent reviewer. Following the consensus meeting, 
all disagreements were resolved, and 100% agreement 
was established.

Data Extraction

A coding sheet was developed to permit the extrac-
tion of data from each included study on the follow-
ing characteristics: (1) study information (authors, 
year, and country); (2) setting; (3) student participant 
characteristics; (4) study design; (5) intervention 
(independent variable); and (6) dependent variables. 
The first author coded all included articles.

Table 1  Key Search Terms

? and * denote search 
characters used to 
accommodate for alternate 
spelling of certain 
words during search for 
experimental studies

Concepts Key search terms

Classroom behavior manage-
ment

("behavio?r management" OR "classroom management" OR 
"classroom behavio?r management" OR "behavio?r problems" 
OR "school based intervention" OR "behavio?r modification" 
OR "psychology education" OR "classroom behavio?r modifi-
cation" OR "classroom behavio?r" OR "behavio?r analysis")

AND
Student outcomes ("learning behavio?r*" OR "student outcome*" OR "student 

behavio?r*" OR "learning outcome*" OR "behavio?r" OR 
"academic achievement" OR "learning" OR "student attitudes" 
OR "classroom behavio?r" OR "behavio?r problems" OR 
"teacher student interaction*")

AND
Apps ("technology" OR "digital technology" OR "mobile technology")
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Evaluation of Study Quality

Initial Quality Appraisal

The quality of the included studies (N = 15) was 
assessed using the What Works Clearinghouse 
(WWC) design standards version 5.0 (WWC, 2022). 
The first author first read the WWC Handbook and 
review protocols. Then, the first author conducted the 
initial quality evaluation for all included studies. First, 

all 15 studies were screened to determine if each 
case within each study (1) Meet Standards without  
Reservations, (2) Meet Standards with Reservations, 
or (3) Does Not Meet Standards. Studies that used 
single case designs (SCDs; n = 12) were reviewed 
to determine if: (1) data were presented in graphi-
cal or tabular format; (2) the independent variable(s) 
was systematically manipulated; (3) the dependent  
variable(s) was repeatedly measured, with IOA  
collected for a minimum number of data points in  

Fig. 1  Diagram Illustrating 
Identification and Screening 
Stages of Included Articles
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each phase and having met minimum IOA thresholds; 
(4) residual treatment effects were controlled for; and 
(5) there were a sufficient number of data points per 
phase. Group design studies (n = 3) were reviewed 
to determine if (1) groups were randomly assigned;  
(2) groups had low attrition (i.e., minimal dropouts  
of participants from a study); and (3) confounding  
factors were controlled for. If all criteria were  
satisfied, the study was eligible for a designation of 
(1) Meet Standards without Reservations or (2) Meet 
Standards with Reservations. If any of these criteria  
were not satisfied, the study was categorized as 
Does Not Meet Standards. No group design studies 
included in the current review satisfied the review 
criteria.

Risk of Bias

To assess risk of bias, Nonoverlap of All Pairs (NAP) 
was calculated for baseline trend and reversibility 
for each individual case in studies that were initially 
categorized as Meet Standards without Reservations 
or Meet Standards with Reservations. A “case” was 
defined as the unique pairing of an individual (or 
group) with a specific behavior of interest. Thus, a 
single participant for whom two different behaviors 
were measured constituted two cases. This opera-
tional definition allowed for a nuanced exploration 
of each behavior within and across individuals or 
groups, emphasizing the behavior’s role as a central 
unit of analysis. NAP is a statistical technique used to 
assess the degree of separation or nonoverlapping of 
data points in paired sets (e.g., baseline and interven-
tion), and is the preferred method of calculating effect 
sizes for SCDs undergoing quality evaluation using 
the WWC design standards version 5.0. NAP was cal-
culated by hand for each dependent variable for each 
case by the first author. A second independent rater 
(a PhD level behavior analyst and doctoral student 
supervisor familiar with WWC design standards) cal-
culated NAP for 42% of included cases (n = 11). The 
second rater used the single-case effect size calculator 
(Pustejovsky et al., 2023) with the open-source R sta-
tistical software (version 4.3.1; R Core Team, 2023) 
to generate NAP values, and compared these values 
to the hand-calculated NAP scores obtained by the 
first author.

First, the initial baseline phase was reviewed to 
ensure that there was minimal therapeutic trend. To  

calculate NAP for baseline trend, all data points in 
the initial baseline phase except for the last three data 
points were compared to each of the last three data 
points for the initial baseline phase. When a data point 
in the last three observations showed improvement 
(evidence of a therapeutic trend) when compared to 
each initial baseline data point, it was given a score 
of 1. When a data point in the last three data points 
was equal to an initial baseline data point, it was 
given a score of 0.5. When a data point in the last 
three data points showed no improvement (evidence 
of a countertherapeutic trend) when compared to 
each initial baseline data point, it was given a score 
of 0. The sum of all pairwise comparisons was 
calculated and then divided by the total number of 
comparisons to yield a NAP score. Cases with scores 
less than 0.85 showed limited risk of bias and were 
eligible to receive a rating of Meet Standards without 
Reservations. Cases with scores above 0.85 showed 
potential risk of bias (evidence of improvement in 
behavior during baseline) and were eligible to receive 
a rating of Meet Standards with Reservations. IRR  
was 81.8% for baseline trend.

Next, the data in the second baseline phase were 
compared to data in the initial baseline phase to 
assess reversibility. Each initial baseline data point 
was individually compared to each data point in 
the reversal to baseline phase. The calculations 
and scoring were identical to that described above. 
Cases with scores less than 0.85 showed limited risk 
of bias and were eligible to receive a rating of Meet 
Standards without Reservations. Cases with scores 
above 0.85 showed potential risk of bias (limited 
evidence of reversibility) and were eligible to receive 
a rating of Meet Standards with Reservations. IRR 
was 90.9% for reversibility.

Effect Size Indicators

Finally, NAP was calculated to determine the pro-
portion of data in the intervention phase that dem-
onstrated improvement over the baseline phase. 
Each baseline data point was individually compared 
to each data point in the subsequent intervention 
phase. The calculations and scoring were identical 
to that described above. High NAP values, typically 
above 0.92, indicate strong evidence of an interven-
tion effect. NAP values in the middle range (0.66 and 
0.92) are indicative of moderate evidence of an effect. 
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Table 2  Description of All Studies which Met Inclusion Criteria for the Current Systematic Review

AE  academic engagement,  CBMS  classroom behavior management system, CICO  check in check out, DB  disruptive behavior, 
F female, FBSM function based self-monitoring, GBG Good Behavior Game, gen generalization, m/M male, TO talk outs, yrs year

References Country School setting Participant char-
acteristics

Study design Intervention/Type Dependent vari-
ables

Beckman et al. 
(2019)

USA Upper elemen-
tary, special 
education

N = 2 M,
Grades 5 & 6

ABAB with 
withdrawal

I-Connect
(Self-monitoring)

On-task behavior
Academic out-

comes
Bruhn et al. 

(2015)
USA Middle, inclusive 

classroom for 
struggling 
readers

N = 2
M = 1, F = 1
Grades 7 & 8

ABBAB (Don)
ABAB (Jess)

SCORE IT
(Self-monitoring)

AE (for both)
DB (Don)
TO (Jess)

Bruhn et al. 
(2016)

USA Middle, noncat-
egorical special 
education

N = 2 M,
Grades 6 & 7

ABAB + mainte-
nance

SCORE IT
(Self-monitoring)

AE
DB

Bruhn et al. 
(2017)

USA Public middle N = 3
M = 1, F = 2
Grades 6 & 7

MBL across 
participants

SCORE IT
(Self-monitoring)

AE
DB

Bunch-Crump & 
Lo (2017)

USA Public elementary N = 1 M
Grade 3

MBL with 
reversal

CICO vs I-Con-
nect (FBSM)

(Self-monitoring)

AE
DB

Chen et al. (2017) China Primary N = 124
Grade 1

Pre-post CBMS
(Token Economy)

Academic Achieve-
ment

Chiarelli et al. 
(2015)

USA Primary N = 24, Grade 1
M = 16, F = 8

Pre-post ClassDojo
(Token Economy)

Positive & negative 
behaviors

Clemons et al. 
(2016)

USA Public high, gen-
eral education

N = 3
M = 2 (Grade 11)
F = 1 (Grade 9)

ABAB with-
drawal

I-Connect
(Self-monitoring)

On-task behavior

Crutchfield et al. 
(2015)

USA Middle, special 
education

N = 2 M, both 
14yrs

ABAB with 
MBL

I-Connect
(Self-monitoring)

Stereotypic behav-
ior

Dillon et al. 
(2019)

USA Middle (n = 2) N = 74
M = 35, F = 39
Grades 5

ABAB with-
drawal

Tootling with 
ClassDojo

(Token Economy)

AE
DB

Homer et al. 
(2018)

Hong Kong Elementary N = 120,
M = 71, F = 49
Grades 1 to 4

Pre-post ClassDojo vs. 
nondigital token 
economy

(Token Economy)

Student learning
Student behavior 

(positive & nega-
tive)

Lynne et al. 
(2017)

USA K–8 Primary, 
general educa-
tion

N = 65
M = 33, F = 32
Grades 1 and 4

ABAB with-
drawal

GBG with Class-
Dojo

(Token Economy)

DB
AE

Rosenbloom et al. 
(2016)

USA Elementary, gen-
eral education

N = 1 M, Grade 3 ABAB with-
drawal

I-Connect
(Self-monitoring)

On-task behavior
DB

Vogelgesang et al. 
(2016)

USA Elementary, gen-
eral education

N = 3
M = 1, F = 2
Grade 5

ABAB + mainte-
nance

SCORE IT
(Self-monitoring)

AE

Wills & Mason 
(2014)

USA High, general 
education

N = 2 M,
Grade 9

ABAB with-
drawal

I-Connect
(Self-monitoring)

On-task behaviors
DB (gen)
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Low NAP values (< 0.66) suggest weak or no evi-
dence of an effect (Parker & Vannest, 2009). IRR was 
100% for intervention effect sizes.

Results

Table 2 provides an overview of the characteristics of 
the included studies.

Location and Settings Characteristics

Most studies were conducted in the United States 
(n = 13), with one study conducted in China (Chen 
et al., 2017) and another in Hong Kong (Homer et al., 
2018). All studies were conducted within the student 
participants’ schools and respective classrooms. 
Interventions were delivered in special education 
classrooms (n = 4) and general education classrooms 
(n = 5), whereas information about classroom type 
was missing from six studies (Bruhn et  al., 2017; 
Bunch-Crump & Lo, 2017; Chen et  al., 2017; 
Chiarelli et  al., 2015; Dillon et  al., 2019; Homer 
et al., 2018).

Participant Characteristics

In the included studies, participants (n = 428) ranged 
in age from 6 to 17 years. Most participants attended 
elementary schools and were in grades 1 to 6 (n = 
414). Few studies included middle school students 
from grades 6 to 8 (n = 9) or high school students (n 
= 5), and those that did were in grades 9 and 11 only. 
Some studies did not provide information on certain 
student demographics. Ages were not reported in six 
studies (Bruhn et al., 2016; Bruhn et al., 2017; Chen 
et al., 2017; Chiarelli et al., 2015; Dillon et al., 2019; 
Lynne et  al., 2017) with researchers reporting grade 
level instead. Participants represented ethnically 
diverse groups, including Chinese (n = 244), white 
(n = 71), African American (n = 33), Hispanic (n 
= 8), Middle Eastern (n = 4), multiethnic (n = 3), 
and Native American (n = 1). Ethnicity of specific 
students was not reported in two studies (Bruhn et al., 
2017; Lynne et al., 2017). There were more male (n 
= 170) compared with female (n = 134) participants. 
In the majority of studies (n = 12), participants 
had one or more disabilities that included, but not 
limited to, specific learning disabilities, attention 

deficit hyperactivity disorder, autism, and intellectual 
disability. One study (Bunch-Crump & Lo, 2017) 
included a neurotypical student with problem 
behaviors. Diagnostic information was not provided 
in two studies (Chen et al., 2017; Homer et al., 2018).

Dependent Variables and Outcome Measures

Dependent variables measured in the studies included 
disruptive behavior (n = 8), academic engagement (n 
= 7), on-task behavior (n = 4), positive (n = 2) and 
negative behaviors (n = 2), talk-outs (n = 1), and 
stereotypic behaviors (n = 1). Only a few studies (n 
= 3) measured specific learning outcomes following 
the intervention. For example, Beckman et al. (2019) 
measured academic outcomes in math and written 
expression, Chen et  al. (2017) measured academic 
achievement across three semesters in a Chinese 
language class, and Homer et  al. (2018) measured 
student learning in English reading and speaking 
classes. Researchers used various methods to measure 
changes in the dependent variables, including whole 
interval recording (n = 5), partial interval recording 
(n = 5), momentary time sampling (n = 3), frequency 
(n = 3), duration recording (n = 2), summative 
assessment (n = 3), and a behavior chart (n = 1) to 
record the occurrences of behaviors. Only two studies 
analyzed data that was automatically generated by the 
CBM app (Chen et al., 2017; Chiarelli et al., 2015).

Research Designs

Twelve studies used SCD methodology to 
demonstrate effect of the intervention (independent 
variable) on the target behavior (dependent variable) 
(Beckman et  al., 2019; Bruhn et  al., 2016; Bruhn 
et al., 2015; Bruhn et al., 2017; Bunch-Crump & Lo, 
2017; Clemons et al., 2016; Crutchfield et al., 2015; 
Dillon et  al., 2019; Lynne et  al., 2017; Rosenbloom 
et al., 2016; Vogelgesang et al., 2016; Wills & Mason, 
2014). The majority of these studies (n = 10) used the 
reversal/withdrawal design or variation thereof (e.g., 
ABAB with maintenance, ABAB with embedded 
multiple baseline (MBL) across participants). Two 
studies (Bruhn et  al., 2017; Bunch-Crump & Lo, 
2017) used an MBL across participants design. The 
remaining three studies used group designs and 
analyzed data using regression (Chen et  al., 2017), 
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independent t-tests (Homer et al., 2018), or pre- and 
post-outcome measures (Chiarelli et al., 2015).

Types of Classroom Behavior Management (CBM) 
Apps

The CBM apps identified in this review fit into two 
broad intervention categories: self-monitoring and 
token economy. Ten studies evaluated the self-
monitoring apps I-Connect (n = 6) and SCORE 
IT (n = 4), four studies examined the effectiveness 
of ClassDojo, and one evaluated the Classroom 
Behavior Management System (CBMS) app. The 
I-Connect and SCORE IT apps are similar in that 
they allow students to self-monitor their behavior. 
Using the SCORE IT app, students are able to rate 
their behavior at specific intervals using a Likert-type 
rating scale. Teachers are also able to rate students’ 
behaviors using the same scale, and then compare 
their ratings with those of students. In addition, the 
SCORE IT app allows teachers and students to set 
individual behavior goals and track student progress 
toward goals using graphs generated by the app. 
Using the I-Connect app, students are prompted 
to self-monitor and self-record their own behavior 
at specific intervals by responding to a “yes/no” 
question (e.g., “Are you on task?”). Similar to 
SCORE IT, I-Connect allows students and teachers 
to create individual behavior goals and provides 
graphic displays of student data. Both SCORE IT 
and I-Connect are primarily designed to be used by 
individual students.

ClassDojo is an educational technology platform 
that helps teachers manage and improve classroom 
behavior and communication with students and 
parents. It offers a variety of features to support 
teachers in rewarding positive student behavior. 
Teachers can award digital points to individual 
students or groups of students for demonstrating 
positive behaviors, such as participation, teamwork, 
completing assignments, or being respectful. The 
point system can be customized by teachers to align 
with the teacher’s classroom behavior expectations. 
ClassDojo can also provide a visual representation 
of each student’s progress by displaying awarded 
points on a screen or smartboard in the classroom. 
Teachers can also share data with and message 
parents using the ClassDojo app. Chen et  al. (2017) 
developed a custom app, the CBMS, for use in their 

study. The design of CBMS was based on ClassDojo 
and allowed teachers to create individual avatars for 
each student and rate student behavior by clicking the 
avatar. Positive ratings can be delivered for behaviors 
defined by the teacher, such as on-task behavior or 
correct responding. Negative ratings can be delivered 
for undesirable behaviors. Similar to ClassDojo, 
CBMS can provided a visual representation of rating 
data for individual students and be used by teachers 
to facilitate data-based decision making or shared 
directly with students and parents. In addition, 
summarized results can also be shown to the entire 
class or an individual student through a tablet during 
the class.

Antecedent‑Based Strategies

The six studies that evaluated I-Connect included 
antecedent intervention strategies such as behavior 
goal setting and prompting. All six studies 
incorporated goal setting, with teachers deciding 
on behavior goals before implementing the CBM 
intervention. In several studies, the I-Connect app 
prompted students to self-monitor by responding to 
a question such as “Am I on task?” (Beckman et al., 
2019; Clemons et al., 2016; Rosenbloom et al., 2016; 
Wills & Mason, 2014), “Quiet hands and mouth?” 
(Crutchfield et  al., 2015) or “Following the rules?/
Need help?” (Bunch-Crump & Lo, 2017) at specific 
time intervals by touching either “Yes” or “No” 
on the screen. In three of the six I-Connect studies 
(Crutchfield et  al., 2015; Rosenbloom et  al., 2016; 
Wills & Mason, 2014) the app was evaluated in 
the absence of programmed consequences (such as 
positive reinforcement or response cost) for student 
on-task or disruptive behavior. Rosenbloom et  al. 
(2016) and Wills and Mason (2014) showed that the 
use of the app was associated with an increase in 
individual students’ on-task behaviors and a decrease 
in disruptive behaviors. Likewise, Crutchfield et  al. 
(2015) showed that individual students’ academic 
engagement increased and stereotypic behaviors 
decreased following the introduction of I-Connect. 
However, in two of the three studies (Crutchfield 
et al., 2015; Wills & Mason, 2014) students were also 
prompted by the teacher or researcher to respond to 
the question if they did not respond to the prompt 
provided by the I-Connect app within 3 s. Therefore, 
the degree to which the use of the app alone, in the 
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absence of teacher-mediated prompts, was effective 
for increasing on-task behavior and decreasing 
disruptive behavior is unknown.

In all four studies that evaluated the SCORE IT app 
(e.g., Bruhn et  al., 2016; Bruhn et  al., 2015; Bruhn 
et  al., 2017; Vogelgesang et  al., 2016), antecedent-
based intervention strategies such as prompting and 
goal setting were used. Vogelgesang et  al. (2016) 
examined the effectiveness of the SCORE IT app 
in the absence of programmed consequences for 
accurate self-monitoring or appropriate behavior 
and found that the introduction of SCORE IT was 
associated with an increase in academic engagement, 
with gains maintained at 2- and 4-week follow-ups.

Antecedent‑Based Strategies Combined 
with Consequence‑Based Strategies

In two of the six I-Connect studies (e.g., Beckman 
et  al., 2019; Bunch-Crump & Lo, 2017) researchers 
introduced a minimum target behavior goal for rein-
forcement. For example, positive reinforcement (e.g., 
praise, rewards) was provided if the participant met at 
least 80% of their behavior goals. In three out of the 
six studies (e.g., Beckman et al., 2019; Bunch-Crump 
& Lo, 2017; Clemons et al., 2016), the effectiveness 
of the I-Connect app paired with consequence-based 
intervention strategies such as positive reinforcement 
and corrective feedback was evaluated. For instance, 
participants in Bunch-Crump and Lo (2017) received 
socially mediated reinforcement in the form of praise, 
acknowledgement to questions answered, pats on the 
back or a thumbs up for academic engagement. In 
addition to teacher praise, participants in two stud-
ies (Beckman et  al., 2019; Clemons et  al., 2016) 
received behavior specific feedback and corrections 
when engaging in an off-task behavior, and received 
back-up reinforcers (i.e., access to preferred items) 
for meeting their behavior goal (e.g., 80% of intervals 
of on-task behavior). However, results from the stud-
ies that paired the use of I-Connect with consequence 
interventions were varied. Beckman et  al. (2019) 
showed that on task behaviors increased for both 
participants, but academic outcomes (e.g., math test 
scores) improved for only one out of two students. 
Clemons et al. (2016) showed that on task behaviors 
increased and maintained at follow-up following the 
introduction of I-Connect paired with consequence-
based intervention components.

The effectiveness of the SCORE IT app when 
paired with consequence strategies was examined 
in three (Bruhn et  al., 2016; Bruhn et  al., 2015; 
Bruhn et  al., 2017) of the four studies. In all three 
studies, participants received teacher praise and 
back-up reinforcers (i.e., access to preferred items) 
for engaging in appropriate behavior and meeting 
their behavior goals and received behavior specific 
feedback and corrections for engaging in an off-
task behavior. In Bruhn et  al. (2016), the use of the 
SCORE IT app was associated with a decrease in 
disruptive behavior and an increase in academic 
engagement for two participants. Visual analysis 
of the graphed data indicated that both students’ 
behavior changed when SCORE-IT paired with both 
antecedent strategies (prompting to self-monitor) 
and consequence strategies (praise for appropriate 
behavior and corrections for off-task behavior) was 
introduced. However, in Bruhn et al. (2015) there was 
a decrease in disruptive behavior for both participants 
but an increase in academic engagement for only the 
first participant. It should be noted that it is unclear 
if one participant was unable to meet her goal for 
academic engagement because of high variability 
and overlapping data points across phases. In Bruhn 
et  al. (2017), the effectiveness of SCORE-IT on the 
disruptive and academically engaged behaviors for 
each participant were unclear due to variability in 
the data across phases and methodological design 
flaws (e.g., less than three attempts to demonstrate an 
intervention effect using a multiple baseline design).

Antecedent‑Based Intervention Strategies Combined 
with Check In/Check Out (CICO)

In a unique example, Bunch-Crump and Lo (2017) 
evaluated the effects of Check-In Check-Out (CICO) 
with four participants. However, the data showed 
that CICO alone was not effective for reducing 
one participant’s disruptive behavior. As a result, 
the intervention was individualized and intensified 
further for this participant using I-Connect. During 
the CICO plus I-Connect phase, the app prompted the 
participant to self-monitor whether he was following 
the classroom rules at specific time intervals and 
provided a reminder to the participant to request help 
from the teacher every 10 min. When I-Connect was 
introduced, there was a small decrease in disruptive 
behavior. However, few data points and overlapping 
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data between the CICO alone and the CICO plus 
I-Connect phases made it difficult to determine the 
effectiveness of the addition of I-Connect to CICO.

Consequence‑Based Strategies

Two correlational studies (Chiarelli et  al., 2015; 
Homer et al., 2018) showed positive results associated 
with the use of the Class Dojo app. In both studies, 
the use of ClassDojo involved setting a predetermined 
goal for all students in the classroom and 
reinforcement (a consequence-based intervention) for 
specific desired behaviors. Participants were awarded 
Dojo points for positive behaviors (Chiarelli et  al., 
2015), and for their learning and behavior goals 
(Homer et  al., 2018). In addition, a response cost 
system was also implemented in both studies whereby 
points were deducted when students engaged in 
negative behaviors. Chiarelli et  al. (2015) evaluated 
a CBM intervention delivered via the ClassDojo 
app. Students chose a personalized avatar prior to 
commencing the study to represent them on the app, 
and each student received individualized feedback 
based on their behavior throughout the study. 
Students received auditory feedback in the form of 
a ring sound when they engaged in positive behavior 
and a buzz sound when they engaged in undesirable 
classroom behaviors. In addition, a Dojo point (e.g., 
token) was awarded to each student who was engaging 
in positive behavior when the ring sounded and a 
Dojo point was deducted (response cost) for each 
student who was engaging in undesirable classroom 
behavior when the buzz sounded. The authors found 
that students engaged in more positive behaviors and 
less undesirable behaviors following the introduction 
of the ClassDojo intervention.

Homer et  al. (2018) conducted a comparison of 
student behavior in classrooms implementing CBM 
with and without ClassDojo. In the control group, the 
teacher implemented a paper and pencil point system. 
Points were awarded to students who displayed 
positive behaviors (positive reinforcement) and 
deducted from students who displayed inappropriate 
behaviors (response cost). In the treatment group, 
the same point system was implemented except the 
ClassDojo app was used to facilitate the delivery and 
deduction of points. In both groups, students were 
able to exchange their earned points for a backup 
reinforcer (e.g., new badges/avatars and stationery). 

The authors found the Grade 3–4 treatment group 
students showed statistically significantly higher 
oral (language) post test scores compared to Grade 
3–4 control group participants at the conclusion of 
the intervention. However, no significant difference 
in reading post-test scores between treatment and 
control groups were observed for grades 1–2 students. 
Based on collected data, Homer et  al. (2018) found 
that overall students in the experimental group 
behaved better than students in the control group 
as a result of teachers using ClassDojo. Students 
who experienced both types of CBM interventions 
(with and without ClassDojo) were surveyed at the 
end of the study to gather information about student 
perceptions of the intervention. Students who 
experienced the ClassDojo intervention reported 
more positive perceptions of the intervention than 
students in the control group.

Two studies evaluated ClassDojo in conjunction 
with other intervention components. Dillon et  al. 
(2019) used ClassDojo with positive peer report-
ing known as Tootling (Skinner et  al., 2000), which 
encouraged students to monitor and report on the 
prosocial behaviors of their classmates (as opposed 
to “tattling”). In addition to peer reporting, students 
received verbal praise from their teachers and were 
permitted to exchange their points for back-up rein-
forcers (e.g., extra free time or small edible items) 
contingent on academic engagement. Dillon et  al. 
showed that the introduction of Tootling with Class-
Dojo was associated with an increase in students’ 
academic engagement and a decrease in disruptive 
behavior across three classrooms. Lynne et al. (2017) 
used ClassDojo paired with the Good Behavior Game 
(GBG; Barrish et al., 1969), an interdependent group 
contingency management program in which points 
are allocated to teams (rather than individual stu-
dents) exhibiting appropriate behaviors. In this study, 
teams that earned a specific number of points for aca-
demic engagement were permitted to exchange their 
points for back-up reinforcers (e.g., tickets and or 
candy). Results showed that GBG paired with Class-
Dojo was associated with an increase in students’ 
academic engagement and a decrease in disruptive 
behavior in two out of three classrooms.

Chen et  al. (2017) demonstrated that the Class-
room Behavior Management System (CBMS) app 
was effective in improving students’ academic 
achievement by enhancing their positive classroom 
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behaviors. Positive behavior ratings explained 38.46% 
of the variance in students’ posttest scores (p < .001) 
across three semesters (Chen et  al., 2017). In this 
study, students were awarded points for academic 
achievement and a response cost system was also 
implemented whereby points were deducted when 
they engaged in negative behaviors. However, Chen 
et  al. did not document whether participants were 
able to exchange their points for back-up reinforcers.

Quality of Included Studies

The quality of the research conducted to date on CBM 
apps was assessed by applying the WWC design 
standards version 5.0 (WWC, 2022). Out of a total of 
428 participants from single case design and group 
studies, 148 participants from eight studies (Beckman 
et al., 2019; Bruhn et al., 2015; Clemons et al., 2016; 
Dillon et  al., 2019; Lynne et  al., 2017; Rosenbloom 
et al., 2016; Vogelgesang et al., 2016; Wills & Mason, 
2014) met the WWC design standards (see Table 3). 
These eight studies were then subsequently reviewed 
for the presence or absence of additional features 
(e.g., IOA, fidelity, generalization, maintenance, and 
social validity data). For these individual cases, effect 
size indicators were calculated using NAP.

Reliability, Fidelity, Social Validity, Maintenance 
and Generalization

Acceptable levels of interobserver agreement (IOA; 
range: 80%–100%), indicating a high degree of 
reliability was reported in the eight studies where 
148 participants were either rated as Meets WWC 
Standards without or with Reservations. All but one 
of these eight studies (Beckman et al., 2019) reported 
measures of procedural fidelity. Procedural integrity 
scores were at or above 75% for the other nine studies.

Social validity assessment measures acceptability 
and satisfaction regarding the procedures of an inter-
vention. Of the seven studies that measured social 
validity, researchers in four studies sought feedback 
from both teachers and students (Bruhn et al., 2015; 
Clemons et al., 2016; Rosenbloom et al., 2016; Wills 
& Mason, 2014), and researchers in three studies 
sought feedback from teachers only (Dillon et  al., 
2019; Lynne et  al., 2017; Vogelgesang et  al., 2016). 
Social validity was not measured in Beckman et  al. 
(2019) because the first author was both the teacher Ta
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and researcher which, it could be argued, would have 
limited the objectivity of the assessment. All seven 
studies reported positive perceptions. Teachers and 
students viewed the use of I-Connect, SCORE IT, 
Tootling with ClassDojo and GBG with ClassDojo 
favorably. Dillon et  al. (2019) reported moderate to 
high social validity, although teachers noted some 
concerns about the durability of the effects of the 
intervention.

Maintenance data were only reported in two 
studies (Clemons et  al., 2016; Vogelgesang et  al., 
2016). In Clemons et  al. (2016), on-task behaviors 
were maintained at 2- and 4-week follow-ups while 
students were allowed to continue using I-Connect. 
In Vogelgesang et  al. (2016), academic engagement 
was maintained at 2-, 3- and 4-week follow-ups when 
use of the SCORE IT app was faded. Generalization 
data was only reported in one study. Wills and Mason 
(2014) included disruptive behavior as a measure of 
generalization, to see if the introduction of I-Connect 
would result in a concomitant decrease in disruptive 
behavior as on-task behaviors increased. In their 
study, disruptive behavior decreased following the 
introduction of I-Connect, providing evidence of 
generalization.

Risk of Bias

Table  3 depicts the NAP scores for the 26 cases 
included in the eight studies categorized as Meets 
Standards without Reservations and Meets Standards 
with Reservations. Twenty-one cases from seven 
studies (Beckman et  al., 2019; Bruhn et  al., 2015; 
Clemons et al., 2016; Dillon et al., 2019; Lynne et al., 
2017; Rosenbloom et  al., 2016; Wills & Mason, 
2014) showed limited risk of bias and were rated as 
Meets WWC Standards without Reservations (see 
Table 3). Five cases from three studies (Dillon et al., 
2019; Lynne et  al., 2017; Vogelgesang et  al., 2016) 
showed some risk of bias and were rated as Meets 
WWC Standards with Reservations.

Effect Size Indicators

Table 3 also depicts effects size estimates for the 26 
cases included in the eight studies categorized as 
Meets Standards without Reservations and Meets 
Standards with Reservations. All four studies that 
used I-Connect (Beckman et al., 2019; Clemons et al., 

2016; Rosenbloom et al., 2016; Wills & Mason, 2014) 
showed evidence of moderate to strong intervention 
effects, with effect size estimate ranging from 0.68 
(moderate) to 1 (strong). Effect size estimate (NAP) 
ranged from weak to strong (0.60 to 1) for studies that 
used SCORE IT. Strong effect size estimates were 
obtained for the study that evaluated Tootling plus 
ClassDojo (Dillon et al., 2019). For studies evaluating 
the GBG plus ClassDojo, effect size estimates ranged 
from moderate to strong (Lynne et al. (2017).

Discussion

Although mobile technologies such as apps have 
increased in popularity in many educational settings 
due to their ease of use and low cost (Kinash et  al., 
2012), evidence regarding their effectiveness for 
supporting positive behavior change in students has 
remained relatively unknown. Therefore, the aims of 
the present study were to systematically review the 
published research on CBM apps to evaluate whether 
they were effective for supporting positive behavior 
changes in school-aged children, to identify the inter-
vention components that supported positive behavior 
change, and to assess the quality and strength of the 
evidence for the included studies using the WWC 
(2022) design standards. In the current study, we 
found that CBM apps were often used as part of ante-
cedent interventions that involved teaching students to 
self-monitor their behavior or as part of consequence 
interventions that involved the delivery of positive 
reinforcement for desirable behavior. When used as 
part of self-monitoring interventions, apps such as 
I-Connect and SCORE IT prompted students to self-
monitor their behavior at specific points in time using 
a rating scale within the app itself. When used as 
part of a class-wide reinforcement system, apps such 
as ClassDojo provided opportunities for students to 
create individual avatars within the app for teachers 
to award points or ratings to individual students for 
desirable behaviors.

Assessment of the quality of the included stud-
ies yielded mixed results. Only 8 out of 15 included 
studies (53%) met criteria to receive a WWC rat-
ing of Meets Standards without Reservations or 
Meets Standards with Reservations, with none of the 
group design studies meeting WWC standards. Of 
the eight studies that met standards with or without 
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reservations, the majority of cases (69%) showed lim-
ited risk of bias. Moderate to strong effect sizes were 
observed for the majority of cases included in these 
eight SCD studies, suggesting that the use of CBM 
apps might promote positive behavior change for stu-
dents when used with individual students.

Although the review indicated that CBM apps 
could promote positive student behaviors, apps were 
often used in combination with other behavior change 
strategies. For instance, evidence of effectiveness 
for ClassDojo was only evident when implemented 
alongside other interventions such as Tootling (Dillon 
et al., 2019) and the GBG (Lynne et al., 2017). These 
findings raise questions about the effectiveness of 
CBM apps as standalone intervention components, 
and about the added benefits of CBM apps when 
compared to similar behavior change strategies 
(such as self-monitoring and positive reinforcement) 
when delivered without the use of apps. It is possible 
that CBM apps could enhance the efficacy of other 
behavior change strategies by making the delivery 
of these interventions easier, more probable, 
or more manageable for teachers. For example, 
ClassDojo might make implementation of class-wide 
reinforcement systems easier by allowing the teacher 
to deliver reinforcers (Dojo points) to students more 
often or from afar, simply by selecting the avatar and 
awarding a point to the student in the app.

At present, there is limited evidence to 
demonstrate that the use of CBM apps alone, in the 
absence of other behavior change strategies, are 
effective for facilitating positive student behavior 
change. However, the findings of studies included in 
this review suggest that apps may be effective when 
paired with antecedent and/or consequence-based 
behavior change strategies, such as self-monitoring 
and positive reinforcement. In what follows, we 
provide preliminary recommendations for educators 
and other professionals who work in school contexts 
who may be considering the use of CBM apps.

Recommendations for Teachers and Other 
Professionals Working in Schools

First, we recommend that teachers, school 
psychologists, and behavior analysts consider using 
CBM apps as part of a comprehensive and well-
designed CBM intervention package. To do so, 
teachers in particular may benefit from learning about 

the behavioral principles underpinning CBM apps, 
because the findings of this review show that they 
may be effective when combined with empirically 
validated behavior change strategies (Hammonds 
et al., 2013; Riden et al., 2019; Robacker et al., 2016). 
None of the studies included in this review described 
any training being provided to users in behavior 
principles or behavior change strategies prior to using 
the CBM app with students. By understanding the 
behavior principles that underpin CBM apps, teachers 
might be better informed to use the apps in ways that 
will be optimally effective.

Second, the current findings suggest that 
effectiveness of CBM apps can vary greatly 
depending on the specific app, the context in 
which it is used, and the student cohort. Thus, it 
is important for teachers and other professionals 
working within schools to carefully consider what 
type of app may be fit for purpose, depending on the 
strengths and needs of students and the context in 
which the app will be used. For example, ClassDojo 
may be an appropriate app for use in  situations 
where the teacher wishes to identify and positively 
reinforce expected behaviors displayed by all 
students in the classroom. By contrast, SCORE 
IT may be more suitable for individual students 
who would benefit from more personalized 
support to demonstrate and self-monitor  
their use of appropriate behavior.

A key purported advantage of CBM apps is that they 
offer real time data collection and data analysis, which 
can provide important information to teachers, behavior 
analysts and school psychologists about student 
behavior and learning. In addition, the automation of 
some elements of CBM interventions, such as signaling 
to students when to self-monitor their behavior or 
providing behavior specific feedback to students, may 
help teachers to simultaneously deliver instruction and 
implement classroom behavior management programs 
(Beaman et  al., 2007; Clunies-Ross et  al., 2008; 
Ratcliff et  al., 2010). This may reduce workload for 
teachers and make implementation of CBM strategies 
easier. In addition, the automation of data may provide 
real time information to teachers to allow them to 
adjust their teaching and/or use of CBM strategies 
based on student performance. Thus, we recommend 
that educators and professionals working in school 
settings consider using apps to facilitate the collection 
and analysis of data to inform data-based decision  
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making. For example, the use of CBM apps may 
prove useful in identifying issues before they escalate 
which may facilitate the provision of early intervention 
supports for students who may be at risk. Automation 
of data collection may also facilitate data analysis 
and data-based problem solving, which have been 
identified as critical features of multitiered systems 
of support in school contexts (McIntosh & Goodman, 
2016). However, teachers, behavior analysts and 
school psychologists should not rely exclusively on 
the information generated by CBM apps to make 
decisions about student learning and the need for 
other modifications. Information generated by CBM 
apps should supplement, rather than replace, other 
sources of data commonly collected and reviewed by 
school team members such as teacher observations and 
standardized assessment results.

Limitations and Future Research Directions

Some limitations of the current review should be 
acknowledged. First, CBM apps were implemented 
in combination with other behavior change strategies 
(such as self-monitoring, feedback, and/or back up 
reinforcement) in the majority of studies included in this 
review. Thus, it was difficult to draw conclusions about 
which components of CBM interventions, such as the 
use of the app, contributed to positive behavior change. 
Component analyses of CBM interventions that integrate 
the use of apps may allow researchers to identify the 
specific aspects of the treatment package that are most 
critical to the success of the intervention (Baer et  al., 
1968). Findings of component analyses could also inform 
app developers, researchers, behavior analysts, school 
psychologists and educators on how to enhance the 
effectiveness of CBM apps by clarifying ways to optimize 
their use, such as how to combine CBM apps with other  
evidence-based behavior change strategies.

The majority of studies that met inclusion criteria 
in the current review used SCD, and as such represent 
findings for a relatively small pool of participants. 
Mixing SCDs and group design studies made it difficult 
to synthesize results or draw unified conclusions. 
As research in this field is expanding, future reviews 
could adopt a meta-analytic methodology, which may 
offer a more nuanced understanding of effect sizes 
and overall trends. Moreover, expanding the search 
criteria to incorporate a greater variety of sources, 
such a grey literature or unpublished studies (e.g.,  

theses, dissertations) might counteract any publication 
bias and present a more complete picture of the 
available evidence.

Third, few studies included data on maintenance 
and generalization of intervention effects. 
Generalization was only assessed in one study 
(e.g., Wills & Mason, 2014) and maintenance 
measured in only two studies (Clemons et  al., 2016; 
Vogelgesang et al., 2016). Future research conducted 
in this field should aim to investigate generalization 
and maintenance of student behaviors at follow-up 
sessions because when a behavior is maintained over 
time the intervention is often seen by teachers as 
more effective (Baer et  al., 1968, 1987) and would 
be perceived as more desirable given the potential 
for long-term positive outcomes for students such as 
higher academic achievement (Thomas et  al. 2012). 
In addition, few studies included formal measures 
of the social validity of CBM apps on part of 
teachers and students. Studies that did assess social 
validity generally reported positive findings, with 
teachers perceiving I-Connect, SCORE IT, Tootling 
with ClassDojo and GBG with ClassDojo to be 
effective and useful when included as part of a CBM 
intervention. More research is needed to identify the 
conditions in which teachers might choose to use 
CBM apps, whether their use of apps promotes long-
term and sustained behavior change for students, and 
whether apps are viewed as easy to use, effective, and 
preferred by both teachers and student.

As illustrated in the current review, CBM apps 
allow for the collection and sharing of data on stu-
dents’ behavior. As this information is sometimes 
stored on external servers, this raises concerns about 
how it is secured and who has access to it. The stud-
ies included in the present review did not provide a 
discussion of data storage and privacy considerations, 
although such considerations are important for teach-
ers who use CBM apps. Future research is needed to 
explore ways to use data collection and sharing fea-
tures within CBM apps to ensure that the privacy and 
confidentiality of students is protected.

Conclusion

The findings from this review suggest that CBM 
apps could play a positive role in supporting behavior 
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change for students when used in the context of a  
well-designed intervention package. Of significance, 
the use of CBM apps were viewed favorably by 
both teachers and students. However, as decisions 
to use technology in the classroom are often based 
on perceptions of effectiveness rather than evidence 
(Sugar et  al., 2004) additional research needs to be 
undertaken before a recommendation for their use 
in the classroom can be made with any degree of 
confidence. Teachers, school leaders, and policy 
makers should be mindful that CBM apps may not 
be suitable for all types of classrooms or student 
populations. They should carefully consider whether 
the use of CBM apps aligns with their schools’  
philosophy, mission and educational goals.
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