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Abstract
Contingency-based reinforcement interventions, in which students receive a reward for engaging
in desired behaviors, have been used to target various behaviors at school. Previous research
studies’ findings suggest that contingency-based reinforcement interventions can be used to
target a variety of behaviors, including task engagement, appropriate classroom etiquette, and
academic performance across a variety of subjects. The purpose of this systematic review was to
synthesize the assessment and intervention practices of 98 studies (from 1969 to 2021) that
examined the effects of contingency-based reinforcement interventions when academic
performance was directly targeted in the areas of math, reading, writing, spelling, and English
Language Arts. Specifically, the state of the literature’s use of relevant assessment practices (i.e.,
Can’t Do/Won’t Do to identify skill versus performance deficits, preference, and reinforcer
assessments) was reviewed, as was the use of relevant intervention practices (i.e., contingency
administration formats, contingency criteria selection, randomized and unknown intervention
components, and academic subjects targeted). Overall, this review reported the percentage of
studies that used Can’t Do/Won’t Do, preference, and reinforcer assessments, as well as the
percentage that implemented the intervention in individual or group formats, used particular
methods to select reinforcement criteria, included randomized or known contingency
components, and targeted specific academic subjects. Descriptive information was also provided
regarding the general characteristics of the studies that met inclusion criteria, as well as
participant characteristics and demographics. The results of this study may be used to inform
subsequent research, meta-analyses, and intervention implementation.

Keywords: contingent reinforcement, academic performance, systematic review
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Contingencies in Classrooms: A Systematic Review of Contingent Reinforcement for

Academic Performance

Current data suggest that students in the United States are academically underperforming
across a range of grades and academic subjects (Hussar et al., 2020). Within the academic
intervention literature, contingency-based reinforcement interventions are one strategy that has
been implemented, in which researchers examine the impact of rewards on students’ academic
performances (e.g., Chaffee et al., 2020; Duhon et al., 2004; Eckert et al., 2002; Scott et al.,
2017). Although myriad studies have examined the relationship between rewards and academic
behaviors, this literature has not yet been comprehensively synthesized to provide a holistic view
of this literature base and the way these interventions have been implemented. Thus, this
systematic review will consolidate the current literature to identify the assessment and
intervention components that are utilized within contingency-based reinforcement academic
interventions targeting skills in math, reading, writing, and spelling. This review will first discuss
the use of Can’t Do/Won’t Do assessments to inform intervention selection, alongside preference
and reinforcer assessments that may be administered to determine the rewards that students will
receive for their academic performances. The methods of contingency-based reinforcement
interventions will also be examined, with a review of administration formats, contingency
criteria, and targeted academic behaviors. Collectively, this information may allow practitioners
and researchers to recognize the empirical bases for their assessment and intervention decisions,
highlight current gaps in the literature, and facilitate future meta-analyses on contingency-based

reinforcement interventions that have targeted academic performance.



Academic Performance in the United States

Past research indicates that students’ academic achievement outcomes have important
ramifications for their futures. Proficiency with academic skills predicts performance in
subsequent classes during students’ initial education (Duncan et al., 2007), as well as college
preparedness, admissions, and graduation rates (Allensworth & Clark, 2020; Fields, 2014).
Vocationally, academic achievement and educational attainment have been shown to correlate
with individuals’ employability and salaries (National Commission on Writing, 2003, 2005; Roth
& Clarke, 1998). From a more holistic perspective, students’ academic achievement has also
been shown to correlate with overall life expectancy, the likelihood of engaging in risky
behaviors like smoking and teenage pregnancy, and time of onset for chronic disease (Fiscella &
Kitzman, 2009). Although causality cannot be assumed based on the relationship between
academic achievement and these outcomes, research has shown that an individual’s education
and academic achievement predict health outcomes even after controlling for socioeconomic
factors like occupational status, income, and wealth (Fiscella & Kitzman, 2009). As these data
indicate, students’ academic achievement can impact various outcomes throughout their
lifetimes.

One national measure of American students’ academic skills is the National Assessment
of Educational Progress (NAEP). NAEP provides information about students’ performances in a
variety of academic subjects on the national, state, and district levels. These data are used to
identify academic trends, establish and measure benchmark standards, and compare academic
performance based on a range of student and school characteristics (National Center for

Education Statistics [NCES], 2018). Each time a NAEP assessment is administered, a nationally



representative sample of fourth-, eighth-, and twelfth-grade students are asked to demonstrate
their academic skills on a series of standardized measures. Students’ skills are assessed in a range
of academic areas including reading, math, writing, and science (NCES, 2018). NAEP
assessments are the same in every state, and depending upon the academic subject being
assessed, they range from 90 to 120 minutes long. Students’ skills can be classified as either
basic, proficient, or advanced (NCES, 2018). When a student’s skills are classified as basic, this
indicates that their performance did not demonstrate competency in the subject matter as would
be expected for someone at their grade level (NCES, 2020). Scores that are classified as
proficient or advanced indicate that the student’s performance met or exceeded competency
expectations, respectively (NCES, 2020).

The most recent NAEP data indicate that many students in the United States struggle to
meet academic expectations across grade levels and subject areas (Hussar et al., 2020). Less than
40% of students in fourth, eighth, and twelfth grade reach competency expectations in reading
(Hussar et al., 2020). In math, only one in four seniors demonstrate competency in the subject
matter (Hussar et al., 2020). Academic performance in the area of writing is similarly
concerning, with only 27 to 28% of students’ writing being scored as proficient or above (NCES,
2012a). In fact, students in the United States are academically underperforming in all core
subjects—math, reading, writing, geography, science, and U.S. history (Hussar et al., 2020;
NCES, 2011, 2015). As these data suggest, many students present significant deficits when their
academic performances are assessed. These difficulties are evident on a national level, spanning
the mid-elementary years through the twelfth grade. Thus, there is a clear need for evidence-

based practices to better address American students’ persistent academic deficits.



Skill and Performance Deficits

When students are academically underperforming, this may be caused by a skill or a
performance deficit (or, perhaps, a combination of both). This conceptualization of deficits was
first applied to social behavior in children (Gresham, 1981), but it has since been broadened to
include other behaviors and academic challenges (e.g., Bonfiglio et al., 2004; Duhon et al., 2004;
Noell et al., 1997). Broadly, if an individual has a skill deficit, they are unable to perform a
particular activity —for example, staying in their seat in the classroom or accurately responding
to a set of math questions—because they have insufficient skills to do so (Gansle et al., 2002).
When a skill deficit is present, an individual likely requires additional instruction to develop new
academic behaviors before their performance will improve (Lentz, 1988). Alternately, a
performance deficit occurs when an individual has the prerequisite skills to successfully carry
out a particular behavior, but this skill is only demonstrated in a particular environment or under
specific circumstances (Gansle et al., 2002). For instance, if a student typically fails to complete
their independent seatwork but finishes assignments accurately when told that they must
complete the task before they can go to recess, this may indicate a performance deficit. A
possible explanation for this variability in academic performance is that the student is motivated
to complete independent seatwork when it affects their ability to go to recess, indicating that the
specific situational circumstances affect the student’s varying behavior across settings.

Although performance deficits generally encompass any factors that are impacting a
student’s performance beyond their skills, they are often conceptualized more specifically as
motivational problems within the field of school psychology (Daly et al., 1997; Lentz, 1988;

VanDerHeyden & Witt, 2008). Within the previous literature that has explored the relationship



between motivation and academic performance, DiPerna and colleagues (2002, 2005) found a
significant indirect effect of student motivation on academic performance. More specifically, the
authors found that teachers’ reports of primary and intermediate students’ motivation indirectly
affected their reading ( = .20 to .25) and math performance (3 = .28 to .38) through its direct
impact on study skills (§ = .68 to .75) and engagement (§ = .46 to .58).

While motivation can be conceptualized differently across theoretical orientations, much
of the literature in the field of school psychology has examined motivation in a way that is
consistent with behavioral psychology, especially within the context of academic performance
deficits (e.g., VanDerHeyden & Witt, 2008). From a behavioral perspective, students’ motivation
can be affected through the manipulation of antecedents and consequences, such that a desired
behavior (e.g., independent task completion) becomes more rewarding when it is followed by a
desirable consequence (Murphy et al., 2019). Thus, to remain consistent with previous literature
in this topic area, the term “motivation” will refer to the assumption that introducing a desirable
reward will serve as an incentive to increase students’ motivation to perform an academic skill to
the best of their ability.

Reinforcement, Incentives, and Rewards

Given the importance of academic motivation for student outcomes, there has been a
substantial amount of research examining ways to increase students’ motivation. One common
strategy involves the use of reinforcement, in which a stimulus is provided after a behavior
occurs and increases the likelihood that the same behavior will occur again in the future
(Miltenberger, 2016). If a student’s behavior increases after a stimulus is presented, this stimulus

is classified as a reinforcer for that particular student (Miltenberger, 2016). Common stimuli that



may be considered potential reinforcers in schools include incentives and rewards, which may be
directly manipulated in classrooms to promote positive academic behaviors or achievement
(Stipek, 2004). These incentives and rewards can take a variety of forms, including teacher and
peer praise, access to a preferred toy, activity, or edible object, and escape from a non-preferred
activity or task (Miltenberger, 2016). Because it is impossible to know whether a reward
functions as a reinforcer until subsequent behavior is examined, the term “reward” will be used
to refer to stimuli that are intended to serve as reinforcers.

It is important to note, however, that the use of rewards as an intervention component has
been a controversial topic in academic literature, with some researchers expressing concerns
based on findings that suggest that this strategy may interfere with individuals’ intrinsic
motivation (Deci et al., 1999; Kohn, 1993). Despite these concerns, many studies that have
explored this topic have found that external rewards do not appear to have a significant negative
impact on students’ intrinsic motivation (Cameron & Pierce, 1994; Cerasoli et al., 2014).
Additionally, if a reward does not increase the targeted behavior, it inherently cannot be
classified as a reinforcer (Stipek, 2004).

To explore the contradictory nature of results related to rewards and intrinsic motivation,
Akin-Little et al. (2004) examined the literature that has found a negative relationship between
extrinsic motivation and intrinsic motivation, and the authors assessed these studies’
methodologies and offered alternative explanations for their findings. Akin-Little et al. (2004)
argued that the occasionally observed deleterious effects of rewards on intrinsic motivation are
the result of poor methodology and ineffective programming, in which researchers did not utilize

rewards in empirically supported ways. For example, ineffective programming may include too



much of a delay between a behavior and reward, a failure to measure baseline performance or
use baseline data to inform reinforcement contingencies, or no explicit intervention to support
the generalization of behaviors (Akin-Little et al., 2004). Because many intervention studies may
fail to include these important components of effective reinforcement, Akin-Little et al. (2004)
argued that the “logical solution is not to eliminate programmed reinforcement, but to use
effective programmed reinforcement strategies” (p. 359). In this way, it is essential that
reinforcement strategies —in all their various forms—are further explored to inform best
practices in classrooms and to maximize students’ academic performances. When properly
implemented, the use of reinforcement is a versatile strategy that can be used to identify and
intervene in performance deficits (Duhon et al., 2004; Skinner et al., 2004; VanDerHeyden &
Witt, 2008).
Use of Rewards in Assessment

Rewards can be integrated into assessments to examine a student’s motivation and
potentially determine if a student is demonstrating a skill or performance deficit. This assessment
practice plays an important preliminary role in intervention planning: It allows educators to
better determine the nature of the academic problem, which then informs subsequent intervention
(Graplin et al., 2018). A common assessment approach that utilizes rewards in this way is the
Can’t Do/Won’t Do assessment (VanDerHeyden, 2008). These assessments are grounded in
behavioral theory, as they look at the intraindividual variability in a student’s academic
performance based on the presence or absence of a contingent reward. Although Can’t Do/Won’t
Do assessment procedures may vary slightly across different implementations, the general

method of assessment is largely consistent regardless of administrator or area of academic



concern. Per VanDerHeyden and Witt’s (2008) guidelines, a baseline sample of academic
performance is collected first to confirm academic underperformance, establish performance
goals, and demonstrate the student’s performance outside of any environmental or instructional
changes. Based on the student’s initial score, the reinforcement contingency is established.
Students are offered a reward if they are able to improve their scores in some way, and they are
then administered the academic measure again to determine how their scores may have changed
with the introduction of a reward.

Theoretically, a student with a performance deficit will display a significant increase in
performance during Can’t Do/Won’t Do assessments when responding is properly incentivized
(i.e., during the contingent reward condition); alternatively, students with a skill deficit will not
be able to improve their scores, despite the availability of a reward. This contingent reward
condition is particularly relevant to intervention planning, because it serves as a short-term pilot
intervention that may later be fully implemented if a performance deficit is identified. After each
of these phases (i.e., baselines and contingent reward) are implemented, the student’s
performance across the two conditions is then compared. Depending upon available time and
resources, Can’t Do/Won’t Do assessments may also involve the use of brief reversals between
baseline and reward conditions to demonstrate experimental control over a student’s academic
responding based on the presence or absence of a reward (VanDerHeyden & Witt, 2008).

Assessments that use Can’t Do/Won’t Do methodology (or very similar practices) have
been shown to effectively identify performance deficits and effective interventions in reading
(Gansle & Noell, 2002), math (Duhon et al., 2004), and writing (Duhon et al., 2004). For

example, Gansle and Noell (2002) assessed a six-year-old boy’s reading skills to identify the



presence of a skill or performance deficit. When his performance was incentivized with coupons
that could be redeemed for special privileges or rewards, the participant showed improvement
across all three outcomes of interest. Despite these improvements, however, he was still not
performing at a mastery level. This indicated that he also had a skill deficit and would thus
benefit from additional instruction in reading in combination with a motivational intervention.
Duhon et al. (2004) conducted a study with four elementary-aged participants who were
underperforming in math, writing, spelling, or a combination of academic subjects. Using brief
experimental analysis methodology, the authors introduced incentives to assess whether the
students were demonstrating skill or performance deficits. Two students were identified as
having performance deficits, while the other two did not significantly improve with the incentive
and were identified as having skill deficits. Based on these assessment results, Duhon et al.
(2004) conducted an extended analysis with interventions that addressed each student’s
identified type of deficit. During this extended analysis, students who were identified as having a
skill deficit were provided additional instruction in their academic areas of need, while students
who were identified as having performance deficits received interventions that focused on goal
setting and reinforcement. These targeted interventions were effective for all four students,
indicating the correct identification of their skill or performance deficits, as well as the
effectiveness of implementing contingency-based reinforcement to improve the academic
performance of students with performance deficits.

Although individual studies have demonstrated the utility of Can’t Do/Won’t Do
assessments in identifying performance deficits and precisely matching an effective intervention

to students’ needs, the broader literature base in this area has yet to be systematically
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synthesized. For example, the percentage of academic intervention studies that use Can’t
Do/Won’t Do assessments to inform intervention procedures is unknown. This information
would provide valuable insight for the field, as it would help determine what information is
currently used by researchers to identify student needs and develop interventions, particularly in
cases where performance deficits may be present. If Can’t Do/Won’t Do assessments are not
widely used in the research literature, this would suggest that academic interventions are being
applied without a thorough assessment that can experimentally determine the primary source of a
student’s academic underperformance. On the other hand, if a systematic review of this literature
base reveals that a substantial portion of studies conducts Can’t Do/Won’t Do assessments to
inform intervention planning, this information would lay the groundwork for a future meta-
analysis that may analyze the effects of using Can’t Do/Won’t Do assessments in problem
identification and intervention planning.
Reinforcement and Intervention

Given the effects of reinforcement contingencies, this strategy is used in many school-
based interventions to address performance deficits (e.g., McCurdy et al., 2020; Panahon &
Martens, 2013; Skinner et al., 2004; Stage & Quiroz, 1997). Reinforcement can be implemented
in two general ways: contingently and noncontingently. If reinforcement is provided regardless
of the individual’s behavior or performance on a specific task, it is considered noncontingent
(Vollmer et al., 1993). Alternately, contingent reinforcement is a behavioral strategy in which
reinforcement is only provided after a student exhibits a particular desired behavior. This
ultimately serves to strengthen the reinforced behavior (Miltenberger, 2016). For interventions

using contingent reinforcement to have optimal effects, they must do the following: (a) identify a
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specific behavior or skill to target, as is expected for any intervention (Graplin et al., 2018), (b)
determine how reinforcement will be administered, and (c) identify the goal or criterion that the
individual must achieve to receive reinforcement (Galbicka, 1994).

In past literature, contingent reinforcement has been effectively used to promote
academic engagement, productivity, performance improvement, task completion, and skill
accuracy (e.g., Chadwick & Day, 1971; Martens et al., 1992; Park et al., 2019). Contingent
reinforcement has also been shown to improve student performance in reading, writing, and math
(Duhon et al., 2004; Eckert et al., 2002). Regarding the acceptability and feasibility of contingent
reinforcement interventions, a survey found that elementary-school teachers reported that they
believed they were able to implement contingencies with no external support, though teachers
also reported some concerns about the intervention’s acceptability and compatibility with school
culture (Briesch et al., 2015).

Although contingent reinforcement can be implemented as its own independent
intervention, it often serves as one of multiple treatment elements that are integrated into a larger
intervention package. Contingency-based reinforcement has been implemented in conjunction
with a variety of treatment elements including peer tutoring (Piggott et al., 1986), changes in
instructional elements (Axelrod et al., 1987; Codding et al., 2011), and choice (Burton, 2012).
Overall, studies that examined packaged interventions that included elements of contingency-
based reinforcement have demonstrated positive effects on students’ academic performance
across a range of academic subjects (e.g., Bendell et al., 1980; Codding et al., 2011; Eckert et al.,

2002; Newstrom et al., 1999; Piggott et al., 1986).
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Gilbert (1990), for instance, explored a combination of four treatments to examine the
effects of contingency-based reinforcement on spelling performance, with and without an
element of competition between students. In two of the treatment phases, contingency-based
reinforcement was implemented in combination with a competitive group structure. In the other
two phases of treatment, however, contingency-based reinforcement was implemented in
isolation without the influence of competition among students. These two isolated phases of
treatment allow a causal relationship to be inferred between contingency-based reinforcement
and spelling outcomes without the impact of a third treatment variable (competition, in this case).
Results of this study indicated that, in the cases without a competitive group structure, students
scored an average of 57.14% correct on spelling tests when rewards were provided for each
individual, while the average mean score was 72.71% when rewards were provided for students
as a group.

In contrast, Eckert and colleagues (2002) implemented an intervention that involved the
use of an antecedent intervention in combination with two potential consequences—contingent
reinforcement and/or performance feedback. Results demonstrated that four of the six student
participants showed increased reading performance when the antecedent intervention was
implemented in conjunction with the consequence-based elements. These results provided
empirical support for a treatment package for reading performance that includes both antecedent
and consequence manipulations. However, because the impact of contingency-based
reinforcement was never examined without the antecedent intervention in this study, it is
impossible to determine the role of contingent reinforcement on reading outcomes. Thus, Eckert

et al. (2002) provided valuable information about the combined effects of antecedent
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interventions with varying consequences, but the study cannot speak to the effectiveness of
contingency-based reinforcement alone.

Another example of a treatment package that included —but did not isolate —
contingency-based reinforcement was conducted by Codding and colleagues (2011). This study
examined the effectiveness of Kindergarten Peer-Assisted Learning Strategies in Mathematics
(KPALS) on students’ early numeracy skills, with and without goal setting and contingent
reinforcement. Results of this study indicated that the KPALS-only intervention had a moderate
effect on number identification (d = 0.52), and the KPALS intervention with contingent
reinforcement and goal setting had a moderate effect as well (d = 0.56). Although the second
treatment phase did include contingency-based reinforcement, the KPALS intervention was
present in both treatment conditions, so the effect of contingency-based reinforcement could not
be isolated. As such, the effect size of the second treatment phase likely reflects an interaction
between the KPALS intervention, goal setting, and contingency-based reinforcement, rather than
contingency-based reinforcement alone.

Among the systematic reviews and meta-analyses that have explored contingency-based
reinforcement interventions, inclusion criteria typically only require the use of contingency-
based reinforcement in any capacity, regardless of whether it is in isolation or in combination
with other intervention elements. While this provides an overarching overview of when and how
contingency-based reinforcement has been included in the literature, the inclusion of packaged
interventions complicates the utility of such systematic reviews and meta-analyses. It is
impossible to determine the causal relationship between contingency-based reinforcement and

performance outcomes if contingency-based reinforcement is never implemented in isolation. In
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other words, additional intervention elements essentially serve as confounding variables that
complicate the way data can be analyzed and interpreted.

From an applied perspective, the inclusion of packaged treatments in systematic reviews
and meta-analyses also lessens these studies’ practical utility among educators who wish to
implement a contingency-based reinforcement intervention in their classrooms. If an educator is
solely interested in implementing a contingency-based reinforcement intervention, empirical
support for interventions that also require other elements (e.g., peer tutoring, changes in
instruction, manipulations of social cohesiveness) provide little value. This is primarily because a
study that features a packaged intervention can only provide empirical support for that specific
intervention. In other words, an educator who solely plans to implement a contingency-based
intervention relies on empirical studies that are able to demonstrate the causal relationship
between this isolated intervention and student outcomes.

Reward Selection

Although some researchers determine possible rewards through methods like student
suggestions (e.g., Lynch et al., 2009; Theodore et al., 2004 ), preference and reinforcer
assessments may be conducted to systematically determine what specific stimuli are preferred
and reinforcing for an individual (DeLeon & Iwata, 1996; Fisher et al., 1992; Green et al., 1988;
Pace et al., 1985). Although there can be some procedural variability among preference
assessments, all preference assessments include three general steps. First, the educator identifies
and gathers potential reinforcers. They then expose the student to each of these potential
reinforcers. Finally, the educator collects data on the student’s response to each item to

determine which of the potential reinforcers are most likely to motivate the individual (King &
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Kostewicz, 2014). Afterward, the educator may also conduct a reinforcer assessment, in which
they provide the potential reinforcer contingent on a particular behavior and see if that behavior
increases with the delivered reward (Northup et al., 1996).

Preference assessments have effectively identified activity-based (Daly et al., 2009),
edible (Fritz et al., 2020; Resetar & Noell et al., 2008), and tangible reinforcers (Noelle et al.,
2000). Based on previous empirical findings, preference assessments are an effective way to
determine reinforcers when they are included in contingency-based reinforcement intervention
(Daly et al., 2009; Fritz et al., 2020; Noell et al, 2000; Radley et al., 2019; Roane et al., 1998).
There is also some research to suggest that preference assessments can be conducted in an
individual (Radley et al., 2019; Resetar & Noell et al., 2008) or class-wide format with all
students responding to the stimuli at once (Radley et al., 2019). For example, Radley and
colleagues (2019) compared the results of individual and group preference assessments for 19
seventh-grade students. During the individual preference assessments, students individually met
with the researchers, and they were given an opportunity to sample all of the potential edible
reinforcers before the assessment began. The researchers then lined up four edible items and
instructed the student to select one. Students were given 30 seconds to eat the selected item, after
which the researcher lined up four new edible items and repeated the process. In contrast, the
group preference assessment was conducted with the entire class participating in each trial.
Before the assessment, each student received a card that allowed them to indicate their preferred
item among four choices. The researchers then projected four possible reinforcers on a screen for
all of the class to see at once. Students chose their most-preferred item and noted their decision

on their cards. Using a phone application, the researchers compiled each student’s preference.
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The application used this information to create pie charts for each trial, with more preferred
items receiving a larger portion of the chart than less-preferred items. For example, if 50% of the
students chose chocolate, 50% of the pie chart would be devoted to chocolate. A spinner was
then spun on the pie chart, and all students received the item the spinner landed on. This process
was repeated with each trial. Results of this study indicated that, across trials, an average of 40%
of students identified the same item as their most preferred stimulus, regardless of the preference
assessment format. Moreover, the individual and group preference assessments identified similar
preference hierarchies for an average of 38% of students across trials. Group preference
assessments were more efficient and required 3.79 minutes per student assessed, whereas
individual assessments required 10.79 minutes per student assessed. Overall, these results
suggest that both individual and group preference assessments are viable options to determine
rewards for a contingency-based reinforcement intervention.

Despite the use of preference and reinforcer assessments in individual studies, however,
they have only been discussed in one meta-analysis about contingency-based reinforcement
interventions with students (Pokorski et al., 2017), which noted that none of their included
studies reported using preference assessments to inform reinforcement. Because Pokorski et al.
(2017) only included studies with preschool-aged participants, the use of preference and
reinforcer assessments with older students has not yet been synthesized. However, it is important
for practitioners and researchers to know how frequently preference and reinforcer assessments
are being conducted in contingency-based reinforcement intervention literature, as this
information may impact the implications of studies that featured ineffective contingency-based

reinforcement interventions. In those studies, if preference and reinforcer assessments were not
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conducted, it is possible that intended rewards may not have truly served as reinforcers. As such,
any results indicating that contingency-based reinforcement interventions were not effective for
students may have failed simply because the selected rewards were not sufficiently motivating to
change students’ behavior. Alternatively, if preference and reinforcer assessments are
consistently being conducted to inform contingency-based reinforcement interventions in the
existing research literature, future researchers may choose to meta-analyze the effect of these
assessments on intervention outcomes to determine if they are a necessary component for
effective contingency-based reinforcement interventions.
Target Identification

Before a contingency-based reinforcement intervention can be implemented, the
intervention implementer must identify the specific skills and behaviors that the intervention will
target. When implementers attempt to improve students’ academic skills, they must decide
whether to target academic skills directly by reinforcing academic performance (e.g., addition
fluency, spelling accuracy), or indirectly through reinforcement of behaviors related to academic
performance (e.g., task engagement, compliance). An intervention target may be selected based
on a student’s performance on academic assessments, which commonly encompass standardized
state tests, curriculum-based measurements, norm- and criterion-referenced tests, and computer-
adaptive tests (Graplin et al., 2018).

Within the extant research on academic intervention, some studies have examined the
effect of contingency-based reinforcement interventions on students’ direct academic
performances (e.g., Alric et al., 2007; Daly et al., 1999; Gilbertson et al., 2008; Turco & Elliott,

1990). These studies directly targeted students’ academic performances as the primary outcome
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of interest and included some form of reward based on academic performance. Previous research
has been conducted in the areas of spelling (e.g., Popkin & Skinner, 2003; Turco & Elliott,
1990), math (e.g., Gilbertson et al., 2008; Popkin & Skinner, 2003), and reading (e.g., Alric et
al., 2007; Daly et al., 1999). For example, using an alternating treatments design, Alric and
colleagues (2007) examined the effectiveness of a contingent-reinforcement intervention on the
reading fluency (i.e., words read correctly per minute) of eight fourth-grade students receiving
remedial reading instruction. Over the course of six weeks, teachers implemented reinforcement
contingencies based on students’ reading performances. Each day, teachers also individually
administered curriculum-based measurement in reading (CBM-R) probes and recorded the
number of words that the student read correctly. Effect sizes were determined using a variation
of Cohen’s d based on calculations by Busk and Serlin (1992), and this study’s results
demonstrated that contingency-based reinforcement interventions had a large effect on both
academic performance (ES = 3.31) and homework accuracy or completion (1.04).

There is also a great deal of research that has targeted academic performance indirectly
through the reinforcement of behaviors that are related to—but separate from —academic
performance. In these cases, students’ academic skills were not directly targeted by the
intervention; instead, researchers used the intervention to target other classroom behaviors.
Frequent intervention targets include on-task behavior (Williamson et al., 2009), task
engagement (Chaffee et al., 2020; Hirsch et al., 2016; Lum et al., 2019), and appropriate or non-
disruptive classroom behavior (Hartman & Gresham, 2016; Ling & Barnett, 2013; McKissick et
al., 2010). Oftentimes, these behaviors are selected as intervention targets because these

inappropriate classroom behaviors interfere with the learning environment and, as a result,
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reduce opportunities to engage with class content that is necessary to develop academic skills
(e.g., Hartman & Gresham, 2016; Popkin & Skinner, 2003; Williamson et al., 2009). In previous
research, teachers have also reported that they believe that students’ disruptive behaviors
significantly impact the effectiveness of their teaching (Chaffee et al., 2020; National Center for
Education Statistics, 2012b). Off-task behavior has been shown to predict later reading outcomes
(Moffett & Morrison, 2019), and interventions targeting off-task behavior have demonstrated
collateral improvements in math accuracy during independent work time (King et al., 2017).
Problem behaviors in the classroom, including internalizing and externalizing behaviors and
hyperactivity, have been shown to negatively predict students’ current academic achievement
(Milecki et al., 2002).

As an example, using a single-case reversal design, Chaffee and colleagues (2020)
examined the effect of a contingency-based reinforcement intervention called “Tootling” on
middle school students’ academic engagement and disruptive classroom behavior. The Tootling
intervention involves a group contingency in which students record their peers’ positive
classroom behaviors, and the whole class receives a reward if enough positive behaviors are
observed. Academic engagement was operationalized as passive or active on-task behaviors
(e.g., reading aloud or looking at the teacher during instruction), while disruptive behavior
included out-of-seat behavior, unpermitted talking or other vocalizations, and unrelated motor
activities (e.g., playing with objects, touching other students). In part, these behaviors were
selected because of their associations with academic achievement and success. Data were
analyzed at the classroom level, and a visual inspection of the data demonstrated an overall trend

of increases in academic engagement as a result of the intervention, although there was a
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significant overlap between the intervention and withdrawal phases in particular. Other findings
of this study showed that this group-contingency intervention had a moderate to large effect on
increasing academic engagement (Tau-U = 0.68 to 0.79, NAP = 0.76 to 0.92). The results
indicated that Tootling had a positive effect on behaviors related to students’ academic
performance, but the authors did not directly measure students’ academic skills. Indeed, a failure
to examine whether the effects of contingency-based reinforcement interventions targeting
behaviors like academic engagement generalize to academic performance is common (e.g., Ling
& Barnett, 2013; McKissick et al., 2010; Williamson et al., 2009).

The vast majority of systematic reviews and meta-analyses in this topic area focus on
outcomes like disruptive behavior or task engagement, rather than direct academic performance
(Bowman-Perrott et al., 2016; Chaffee et al., 2017; Little et al., 2015; Long et al., 2019; Maggin
et al., 2012; Maggin et al., 2017; Pokorski et al., 2017; Stage & Quiorz, 1997). Collectively, the
results of these studies indicated that contingency-based reinforcement interventions effectively
reduce disruptive behavior and promote positive behaviors like task engagement (Bowman-
Perrott et al., 2016; Chaffee et al., 2017; Little et al., 2015; Long et al., 2019; Maggin et al.,
2012; Maggin et al., 2017; Stage & Quiorz, 1997). Nonetheless, previous research has shown
that improvements in related behaviors do not necessarily generalize to improved academic
performance for all students (Dion et al., 2011; Dolan et al., 1993; Ialongo et al., 1999). Dion and
colleagues (2011) conducted a randomized controlled trial comparing the additive effects of a
group contingency when it was paired with a peer-tutoring intervention on 409 first-grade
students’ inattention (based on teacher ratings and classroom observations) and end-of-year

reading assessment scores. Results of hierarchical linear models demonstrated that the
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contingency-based reinforcement intervention improved students’ attention levels during class (B
=.17,p < .01), but the contingency had no significant effect on students’ word recognition or
comprehension. This study’s findings suggested that improvement in classroom behaviors (i.e.,
attention) did not generalize to students’ reading performances. Ultimately, the results of this
study demonstrate that improvements in behaviors that are associated with academic
performance may not always lead to improvements when academic achievement is directly
measured. As such, there is a clear need for a closer examination of the literature that has
specifically explored the impact of contingency-based reinforcement interventions on direct
academic performance.

To date, only two meta-analyses have explored academic performance as a target
behavior or outcome for contingency-based reinforcement interventions (Cerasoli et al., 2014;
Little et al., 2015). Cerasoli and colleagues (2014) examined the impact of intrinsic motivation
and incentives on various types of performance (e.g., job or academic performances) and found
that incentives explained greater unique variance in quantity-based performances (3 = .33) than
intrinsic motivation (§ = .24). Although these results suggest that quantity- or effort-based
measures of academic performance may be more sensitive to incentives, this study did not
provide information about what specific academic behaviors were targeted in studies. Moreover,
this study’s syntheses and analyses did not isolate child participants from adult participants or
academic performance from work-related performance. Because of these limitations, it is unclear
what proportion of contingency-based reinforcement intervention studies directly target
academic performance, how they operationalize direct academic performance, and what

participant demographics are represented in the current literature.
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In contrast, a meta-analysis by Little et al. (2015) did examine the effects of various
group contingencies on child participants’ classroom behaviors and academic performance. The
study included two performance-based dependent variables as outcomes: academic performance,
which was operationalized according to quantitative measures like accuracy and fluency, as well
as homework, which included participants’ accuracy or completion. The effect size of
contingency-based reinforcement interventions on academic performance, which was determined
using a variation of Cohen’s d based on calculations by Busk and Serlin (1992), was 3.31;
however, these interventions had a smaller effect on homework accuracy or completion (ES =
1.04). While this meta-analysis provided insight into the use and effectiveness of group
contingencies on some academic outcomes, only 28% (i.e., 14 out of 50) of the included studies
directly targeted academic performance or homework completion/accuracy. In part, this may be
due to Little and colleagues’ (2015) focus on group contingencies specifically, despite previous
literature that has implemented contingency-based reinforcement interventions at the individual
level (e.g., Gansle et al., 2002). In addition, this meta-analysis only included studies published
through 2010. Based on these limitations, further synthesis is needed to examine studies with
individually implemented interventions, as well as any works published over the last decade.

Because much of the current literature about contingency-based reinforcement
interventions in school settings centers around behavioral outcomes like engagement or
disruptive behavior, there is a need for an updated and comprehensive systematic review that
focuses explicitly on studies that have directly targeted academic performance outcomes when
contingency-based reinforcement interventions are implemented. This review would synthesize

how contingency-based reinforcement interventions that target academic performance have been
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previously implemented, which would provide guidance to researchers and practitioners who
wish to develop contingency-based reinforcement academic interventions. It would also allow
researchers to identify areas in need of further research. Ultimately, depending on the state of the
research in this area, the review could facilitate a later meta-analysis to determine the
effectiveness of various components of contingency-based reinforcement interventions on
academic performance.
Intervention Format

Contingency-based reinforcement interventions can be implemented in individual or
group formats. In an individual format, reinforcement contingencies are structured and provided
for one specific student (Litow & Pumroy, 1975; Skinner et al., 2004). For example, Gilbertson
et al. (2008) implemented individual contingencies to examine their impact on the math fluency
of four elementary students. The authors first conducted a brief assessment comparing the effect
of rewards versus additional instruction on students’ digits correct per minute. The initial
assessment and subsequent intervention utilized individual contingencies, in which each student
had a different criterion for reinforcement based on their initial baseline performance. The results
of the pre-intervention assessment suggested that all participants would likely benefit from an
intervention that combined rewards and instruction, although contingent reinforcement
independently led to improvements in all students’ digits correct per minute (increases ranged
from 23% to 42%). In an extended analysis, the effectiveness of this intervention was examined
using a multiple baseline design. A visual inspection of the data reflects improvements in each
students’ math fluency with the introduction of the intervention, although the degree of change

and rate of growth differed between students. Overall, individual contingencies have been
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utilized in prior academic literature (e.g., Gansle et al., 2002; Gilbertson et al., 2008), though
they have not been explored in isolation by any systematic review or meta-analysis to date.

As their name suggests, group contingencies are administered to groups of students
(Gresham & Gresham, 1982). When multiple students require or may benefit from a
contingency-based reinforcement intervention, group contingencies may be preferred over
individual contingencies for a variety of reasons (Gresham & Gresham, 1982; Skinner et al.,
2004). One relevant benefit of group contingencies in the classroom is their efficiency; teachers
can establish contingencies and provide reinforcement to groups of students at once, rather than
doing so individually (Gresham & Gresham, 1982; Skinner et al., 2004).

There are three possible types of group contingencies: independent, dependent, and
interdependent (Litow & Pumroy, 1975). Independent contingencies are somewhat similar to
individual contingencies in that a student’s access to reinforcement occurs solely as a function of
their own performance or behavior, regardless of the behavior of their peers (Crouch et al.,
1985). However, independent contingencies are still classified as a group contingency because
all members of the group share the same criterion or contingency for reinforcement (Alric et al.,
2007; Litow & Pumroy). One drawback of independent contingencies, however, is that they lack
some of the efficiency of dependent and interdependent contingencies, because it is more time-
efficient for teachers to monitor performances and administer reinforcement for students as a
group (Skinner et al., 2004). Nonetheless, past research on independent contingencies has found
them to be effective with spelling accuracy (Shapiro & Goldberg, 1986), math fluency (Gross et
al., 2016), reading fluency (Alric et al., 2007), and completion of literacy worksheets (Deshais et

al.,2019).
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In opposition, with a dependent contingency, an individual’s access to reinforcement is
dependent upon their peers’ performance. When a dependent contingency is implemented, the
entire class receives—or does not receive —a reinforcer based on the performance of select
students (Williamson et al., 2009). Compared to other types of group contingencies, dependent
contingencies are sometimes considered unfair due to students’ dependence on others, and this
dynamic could potentially lead to high levels of peer pressure or other negative peer interactions
for students whose performance impacts the entire class’s access to reinforcement (Romeo,
1998; Skinner et al., 2004; Theodore et al., 2004). However, dependent contingencies have
successfully targeted spelling performances (Shapiro & Goldberg, 1986), reading fluency (Alric
et al., 2007), and math accuracy (Scott et al., 2017).

With interdependent group contingencies, reinforcement is provided when all members
of a class or group of students meet the same goal or criterion (Coogan et al., 2007). This differs
from dependent contingencies because, alongside their peers, the individual student must
personally meet the goal for reinforcement. One limitation of these contingencies is that it can be
difficult to select an adequate contingency goal because students’ skills are at different levels
(Litow & Pumroy, 1975; Sharp & Skinner, 2004). In cases like these, what may seem like a
reasonable goal for the average student may be incredibly challenging for a struggling student
and simple for an advanced student. This limitation notwithstanding, previous studies that have
implemented interdependent group contingencies have found them to be effective when students’
academic performances are directly targeted (e.g., Scott et al., 2017; Shapiro & Goldberg, 1986;

Sharp & Skinner, 2004).
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Although many of the aforementioned studies examined these contingencies in isolation,
other research has compared the formats to each other to examine what form of contingency may
be most effective under a particular set of circumstances. For example, Shapiro and Goldberg
(1986) used an alternating treatments design to determine the differential effects of independent,
dependent, and interdependent contingencies on the spelling accuracy of sixth-grade students (n
= 53). During the independent contingency intervention phase, each student who scored at least
90% on their spelling test received a reward. Alternatively, the dependent contingency was
structured so that the entire class still completed a spelling test, but only one student’s name was
drawn out of a box. If this specific student scored at least 90% on their exam, the entire class
received a reward. The selected student was not identified to their classmates at any time.
Finally, in the interdependent contingency phase, all students completed the spelling test, and the
class’s average score was calculated. If the mean score on the spelling test was at least 90%, the
entire class received a reward. To analyze their results, Shapiro and Goldberg (1986) used
students’ baseline spelling accuracy to divide them into high- (i.e., 85 to 100%), middle- (i.e., 70
to 84%), and low-performing (i.e., below 70%) groups. A visual inspection of these data
indicates that, regardless of baseline performance, students’ spelling accuracy generally
improved with the group contingencies. There were no clear separations in the data based on the
type of contingency implemented, indicating that students’ spelling accuracy did not differ as a
function of the contingency format that was implemented. Results of this study are consistent
with previous research that has also demonstrated similar effectiveness across contingency
formats (e.g., Alric et al., 2007; Scott et al., 2017). Collectively, the results of these studies do

not point to the superior effectiveness of one type of group contingency over another.
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To date, both individual and group contingencies within school settings have been
examined in reviews and meta-analyses on contingent reinforcement (Bowman-Perrott et al.,
2016; Chaffee et al., 2017; Little et al., 2015; Long et al., 2019; Maggin et al., 2012; Maggin et
al., 2017; Pokorski et al., 2017; Stage & Quiroz, Warmbold-Brann et al., 2017). Nonetheless, the
information that these reviews and meta-analyses provide about contingency formats is primarily
limited to contingencies based on indirect academic targets like task engagement or appropriate
classroom behavior. Indeed, a meta-analysis by Little and colleagues (2015) provides the only
extant synthesis of the contingency formats used in studies directly targeting academic
performance. This meta-analysis was designed to examine the efficacy of group contingencies
for school-aged participants, and results demonstrated that group contingencies were effective
when used to target students’ academic performances (ES = 3.31, based on modified Cohen’s d
calculations by Busk and Serlin [1992]). Although these findings provide valuable insight into
the use of group contingencies in contingency-based reinforcement intervention literature, there
are important methodological limitations to consider. Little and colleagues (2015) only included
group contingencies in their analyses, which excludes any potential studies that used individual
contingencies. Additionally, this meta-analysis was focused on more comprehensive classroom
behaviors, and this is reflected in their generalized search terms that only included “children,”
“classroom,” or “school” with contingency-based reinforcement terms. Given the broad nature of
these search terms, it is likely that studies targeting direct academic performance may have been
missed in the authors’ initial search. With these limitations in mind, there is an evident need for
additional exploration of contingency formats within the literature that has directly targeted

academic performance.
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It is still unclear what contingency formats are most often used in studies directly
targeting academic performance, particularly given Little and colleagues’ (2015) exclusion of
individual contingencies. This information will benefit future researchers, however, as it will
reveal what contingency formats have the prerequisite empirical support to be meta-analyzed. It
may also have important ramifications for practitioners, as it will highlight what contingency
formats have the greatest empirical support within the context of specific academic subjects or
skills. As an example, this synthesis may allow a math teacher to determine if it is more
appropriate to target students’ addition fluency using independent or dependent contingencies
based on the breadth of research that has examined each contingency format when directly
targeting math fluency. Thus, an examination of contingency formats within the literature
directly targeting academic performance will provide valuable insight for the field.

Criterion Identification and Selection

By definition, an intervention that uses contingent reinforcement requires established
criteria for reinforcement (Miltenberger, 2016). That is, once a target behavior is identified,
researchers must then determine the level that behavior must reach for students to access
reinforcers (Galbicka, 1994). There are multiple ways to determine what criteria will be used for
contingent reinforcement. One method to determine the reinforcement criterion is percentile
shaping, in which the criterion is calculated using a specific equation that integrates the student’s
previous performances on the task (Galbicka, 1994). For example, Athens and colleagues (2007)
used a reversal design to examine the effect of percentile shaping on four students’ task
engagement across a variety of academic assignments (e.g., independent writing, copying

sentences). During the intervention, the researchers systematically increased the amount of task
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engagement required for a reward until the reinforcement criterion matched the duration of
engagement recommended by the students’ teachers. Results of this study showed that percentile
shaping was most effective on students’ task engagement when the reinforcement criterion was
based on multiple previous trials, rather than only using data from the most recent trials to
determine the next trial’s reinforcement criterion.

Alternatively, reinforcement may be delivered if a student’s performance improves by a
certain amount compared to their previous attempts (Gilbertson et al., 2008), or researchers may
simply tell the student that they will receive reinforcement as long as their next performance
improves upon the last (VanDerHeyden & Witt, 2008). For instance, Gilbertson and colleagues
(2008) used a multiple-baseline design to examine the effects of a contingency-based
reinforcement intervention targeting the math computational fluency (i.e., digits correct per
minute) of four elementary-aged participants. During baseline, each student completed as many
math probes as they could in six minutes, and reinforcement criteria were subsequently set at
10% above the students’ median score across the baseline probes. When contingent
reinforcement was introduced using these reinforcement criteria, all four students’ math
computation fluency improved, with increases ranging from 23% to 42%.

At times, reinforcement may be provided on a continuous, item-by-item basis, rather than
based upon an overarching criterion for cumulative performance. For example, under this type of
reinforcement, a student may receive a piece of candy after each correct response. This differs
from the aforementioned types of criteria because the reward is provided after a correct or
incorrect response to an individual question, item, or task. In essence, some contingency-based

reinforcement interventions require that a student’s cumulative performance reaches a certain
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criterion (e.g., 90% of math problems solved correctly), while others are structured
dichotomously (e.g., a student receives a sticker when they answer one math question correctly,
and they do not receive a sticker when the answer one math question incorrectly). Hofstadter-
Duke and Daly (2015), for example, used a dichotomous method of reinforcement in all three of
their treatment conditions. For the student and peer attention conditions, each participant
received positive social attention upon completion of each math problem. Similarly, during the
escape condition, the student was granted a 15-second break from work after each completed
problem.

Unknown and Randomized Contingency Components

Although successful reinforcement contingencies require established criteria to determine
if reinforcement should be provided, these criteria are not always communicated to students at
the outset of the intervention. Instead, some contingency-based reinforcement interventions
utilize unknown and randomly selected contingency components (e.g., Kelshaw-Levering et al.,
2000; Scott et al., 2017). With unknown or randomized contingency criteria, students do not
know the specific goal or target behavior for reinforcement until the behavior has already
occurred, or they may be unsure whose performance will be assessed to determine if a reward
has been earned (Kelshaw-Levering et al., 2000; Skinner et al., 2004).

Unknown or randomized contingency components are particularly valuable in the context
of group contingencies, in part because they help negate potential limitations that are associated
with group contingencies (Kelshaw-Levering et al., 2000; Scott et al., 2017; Skinner et al.,
2004). For one, unknown and randomized contingency components allow educators to provide

reinforcement based on the performance of randomly selected students, and this decreases the
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amount of time required for contingency-based reinforcement interventions because the teacher
does not need to assess each student’s performance each time reinforcement is provided (Heering
& Wilder, 2006; Scott et al., 2017). Additionally, when reinforcement criteria are unknown, this
increases the likelihood that all students will perform to the best of their abilities because they do
not know what the criteria will be until after their work has already been submitted (Popkin &
Skinner, 2003; Scott et al., 2017). When target behaviors are unknown and randomly selected,
this may also encourage students to focus on improvement across a variety of behaviors (e.g.,
both math and spelling accuracy), even if only one of these behaviors is ultimately selected for
reinforcement (Kelshaw-Levering et al., 2000).

For example, Scott and colleagues (2017) used unknown contingency criteria as part of a
contingency-based reinforcement intervention targeting the math accuracy of 16 first-grade
students. Using an alternating treatments design, the authors implemented two contingency
interventions. In the first intervention, the authors implemented an interdependent group
contingency, in which reinforcement criteria were based on a class-wide average; in the second
intervention, the authors implemented a dependent contingency, where the entire class’s rewards
were provided based on the performance of four randomly selected students. Results of this
study showed that both the class-wide and random selection interventions effectively increased
students’ math accuracy above baseline performance (percent non-overlapping data [PND] =
100% for both intervention conditions). When the two treatments were compared, Hedges’ g
analyses demonstrated a large effect of the randomized treatment on math accuracy compared to
baseline performance (g = 4.09) and a moderate effect of the class-wide treatment compared to

baseline performance (g = 2.57). There were negligible differences in performance between the
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two interventions (g = 0.08). Overall, this study demonstrated that students’ math accuracy
improved with the interventions, even when students did not know if their personal performance
would be randomly selected and scored to determine the class’s access to reinforcement.

In another study, Kelshaw-Levering and colleagues (2000) conducted an intervention
targeting the disruptive classroom behaviors of 12 second-grade students using a multi-phase
time-series design (i.e., A-B-A-C-B-C). Target behaviors and target students were randomized as
part of the intervention, as the teacher would first randomly select a target behavior from a jar
(e.g., noncompliance, inappropriate vocalizations), and they would then randomly select a sheet
indicating if the entire class’ behavior would be monitored according to the reinforcement
criterion versus an individual student’s behavior. As a result of the intervention, students
exhibited lower and more stable levels of disruptive behavior during intervention phases
compared to baseline. The authors also compared the effectiveness of randomizing multiple
contingency components (i.e., target behavior and target student) compared to randomizing
reinforcers in isolation, and they found that randomization of multiple contingency components
led to at least equal decreases in students’ disruptive behaviors across intervention phases.

Overall, interventions using unknown and randomly selected contingency components
have been shown to successfully target on-task behavior (Williamson et al., 2009), appropriate
classroom behaviors (Coogan et al., 2007; Kowalewicz & Coffee, 2014), and homework
accuracy (Ferneza et al., 2013). They have been successfully implemented with students who are
typically developing (Ferneza et al., 2013; Kowalewicz & Coffee, 2014) and non-typically
developing (Coogan et al., 2007; Williamson et al., 2009). Evidently, randomized or unknown

contingencies have been utilized with positive results in many contingency-based reinforcement
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intervention studies targeting academic behaviors or performance. Despite the substantial
presence of randomized or unknown contingency criteria in past academic literature, however,
this strategy has not yet been synthesized in any existing review or meta-analysis of the
contingency-based reinforcement intervention literature. Previous reviews and meta-analyses
(Chaffee et al., 2017; Little et al., 2015; Long et al., 2019; Maggin et al., 2012; Pokorski et al.,
2017) have acknowledged that contingency-based reinforcement interventions often utilize
randomized or unknown contingency components, but no specific information has been provided
regarding the use and effectiveness of unknown or randomized contingency criteria specifically
(vs. unknown rewards, for example).

Despite the variety of techniques that can be used to identify the criteria necessary for
reinforcement delivery (i.e., percentile shaping, alternate calculations, dichotomies, and/or
unknown or randomized criteria), the prevalence of those techniques in the contingency-based
reinforcement intervention literature has yet to be synthesized. However, a review of the
contingency criteria that have been implemented in intervention studies targeting academic
performance will provide valuable information for practitioners and researchers alike. This
information will provide practitioners with guidance on which reinforcement criteria have been
most well-researched if they choose to select a contingency-based reinforcement intervention to
address their students’ academic underperformances. For academic intervention researchers, a
summary of the reinforcement criteria evident in contingency-based reinforcement interventions
will facilitate a later meta-analysis of the effects of various reinforcement criteria. Additionally, a
systematic review of randomized or unknown contingency criteria will reveal how frequently

this specific criteria strategy is used, alongside what student populations it has been used with, to
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reveal the empirical precedence for designing a contingency-based reinforcement intervention
for academics that includes randomized or unknown contingency criteria. With this information,
future researchers may decide to include (or not include) randomized or unknown contingency
components with a concrete sense of how this decision aligns with—or perhaps addresses gaps
in—the extant literature on contingency-based reinforcement interventions.
Purpose of the Current Study

The most recent NAEP data (Hussar et al., 2020; NCES, 2011, 2015) indicate that
students in the United States are demonstrating widespread academic deficits. As such, there is a
need for further research to determine the best ways to intervene upon these deficits. One method
to intervene upon academic deficits is through the use of contingent reinforcement, particularly
in cases where students are demonstrating performance deficits (Stipek, 2004). Within school
settings, contingency-based reinforcement interventions have been shown to effectively target
both academic and behavioral outcomes for a broad range of student participants (e.g., Chadwick
& Day, 1971; Duhon et al., 2004; Eckert et al., 2002; Martens et al., 1992; Park et al., 2019).

Although there is no dearth of individual studies about classroom contingencies, the
literature in this area has not yet been comprehensively synthesized using the rigorous
methodology of a systematic review. This is perhaps unsurprising, as behavioral research often
utilizes single-case experimental design methodology, which has historically been excluded from
meta-analyses (Allison & Gorman, 1993). Nonetheless, reviews are crucial in the interpretation
and application of research. They synthesize and descriptively quantify the findings from
individual studies to provide a more complete view of the relevant literature, such that “review

articles have a power and value that no single study can match” (Baumeister & Leary, 1997;
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Cumming, 2004; Siddaway et al., 2019). Although multiple types of reviews exist (e.g., narrative
or scoping reviews), systematic reviews are considered a “gold standard” within the field of
psychology due to their systematic, transparent, and replicable search procedures (Boland et al.,
2017; Higgins et al., 2019). When correctly done, the comprehensive and methodological nature
of systematic reviews minimizes potential bias and allows researchers to critically appraise the
state of literature in a specific area of study (Higgins et al., 2017; Siddaway et al., 2019).
Through the rigorous methodology of a systematic review, additional synthesis of the
contingency-based reinforcement intervention literature targeting academics will effectively
consolidate disparate pieces of the field’s current knowledge. This will aid future researchers and
practitioners to address the widespread academic underperformance in the United States as they
design and implement contingency-based reinforcement interventions that are informed by a
holistic, updated synthesis of the literature in this area.

Ten previous meta-analyses and systematic reviews have examined the effectiveness of
contingency-based reinforcement interventions in classrooms (Bowman-Perrott et al., 2016;
Cerasoli et al., 2014; Chaffee et al., 2017; Little et al., 2015; Long et al., 2019; Maggin et al.,
2012; Maggin et al., 2017; Pokorski et al., 2017; Stage & Quiroz, 1997; Warmbold-Brann et al.,
2017). Nonetheless, large gaps remain in the field’s understanding of the broad literature
surrounding the use of school-based contingencies (see Table 1). To date, only two meta-
analyses (Cerasoli et al., 2014; Little et al., 2015) have focused on the effects of contingency-
based reinforcement interventions on direct academic targets (e.g., accuracy, fluency, task
completion), rather than behavioral proxies that are believed to generalize to academic

improvements. However, previous research indicates that behavioral improvements do not
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consistently lead to improvements in students’ direct academic performances (Dion et al., 2011;
Dolan et al., 1993; Ialongo et al., 1999). Thus, there is an evident need for additional review to
determine the effectiveness of contingency-based reinforcement interventions that directly target
students’ academic performances. Moreover, among the extant systematic reviews and meta-
analyses on contingency-based reinforcement interventions for academics, little information is
provided regarding the use of specific intervention components or practices. The field would
benefit from additional information regarding the inclusion of assessments to inform intervention
selection and reinforcement (i.e., Can’t Do/Won’t Do assessments, preference and reinforcer
assessments), as well as the structure and administration of contingency-based reinforcement
interventions that have targeted direct academic outcomes (i.e., contingency format and criterion
identification).

The purpose of the current systematic review was to address these existing limitations.
This information can be used to facilitate future empirical studies, meta-analyses, and
intervention implementation by providing an updated and comprehensive view of the literature
surrounding contingency-based reinforcement interventions with direct academic targets. The
first aim of this systematic review was to summarize the basic characteristics of the relevant
studies that have examined contingency-based reinforcement interventions. Specifically, the goal
was to report when the relevant literature was published, what methodology was used, where
data were collected, and how large the sample size was. As such, the following research question

was explored:
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Research Question 1: What are the basic publication, setting, and methodological
characteristics of the studies that have explored contingency-based reinforcement interventions
for academic performance?
The second purpose of this study was to identify the demographic characteristics of participants
who have been (and have not been) included in studies that examine the efficacy of contingency-
based reinforcement interventions for academics. This purpose was addressed through the
following question:
Research Question 2: What are the demographic characteristics of participants who
have been included in studies examining contingency-based reinforcement interventions?
The third goal of this systematic review was to examine the assessment practices used by studies
that have directly targeted academic performance with contingency-based reinforcement
interventions. To address this aim, the literature around these studies was evaluated to answer the
following research questions:
Research Question 3: What percentage of studies included Can’t Do/Won’t Do
assessments to inform intervention selection?
Research Question 4: What percentage of studies used preference and reinforcer
assessments to identify effective rewards?
The fourth aim of this study was to examine the specific contingency intervention components
that were utilized in previous studies that directly targeted academic performance through
contingency-based reinforcement interventions. Specifically, the following research questions

were explored:
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Research Question 5: What percentage of studies used individual contingencies versus

group contingencies? Of the interventions that were administered in a group-wide format,

what percentage were implemented using independent, dependent, and interdependent

formats?

Research Question 6: How frequently has each specific academic subject (i.e., math,

reading, writing, spelling, or Language Arts) been directly targeted with contingency-

based reinforcement interventions?

Research Question 7: What percentage of studies used percentile shaping, alternative

calculations, general improvement, or a dichotomous variable to establish reinforcement

criteria?

Research Question 8: What percentage of studies used randomized or unknown work,

criteria, and/or rewards as part of their contingency-based reinforcement intervention?

Method

This review’s methodology was developed using current standards within the field
(Higgins et al., 2019; Moher et al., 2009), exemplars of systematic reviews published in the peer-
reviewed literature (Ardoin et al., 2013; January & Klingbeil, 2020; Klingbeil et al., 2019; Wolfe
et al., 2016), and one informational text (Boland et al., 2017). In line with those guidelines, this
review included systematic procedures to search the literature, identify studies, and code and
synthesize variables of interest. Each of these procedures is described below. Given that the
focus of this review was on the assessment and intervention practices of contingency-based
reinforcement interventions, rather than on the effect of these interventions on students’

academic performances, neither methodological quality nor bias risk were assessed. If the
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effectiveness of contingency-based reinforcement interventions is explored in subsequent meta-
analyses, however, methodological rigor and bias risk should be examined.
Study Identification and Search Procedures

To ensure a comprehensive review of the current literature, studies were identified in two
stages (see Figure 1). During the preliminary stage, a series of key terms were searched in the
American Psychological Association (APA) database PsycInfo (PsycINFO) and Education
Resources Information Center (ERIC) databases. These databases were selected because they are
consistent with search procedures in previous related literature (Bowman-Perrott et al., 2016;
Long et al., 2019; Pokorski et al., 2017). Search results in these databases also include “gray” or
unpublished literature (Higgins et al., 2019). Gray literature was incorporated into the review to
reduce the risk of publication bias, as is consistent with recommendations in the Cochrane
Handbook for Systematic Reviews of Intervention (Higgins et al., 2019). Boolean search
procedures were used to augment the relevancy of results. The searches related to contingencies
included the keywords: contingen*, reinforcement, and reward. To return results related to
academic behavior and targets, the term “academic performance” was searched in combination
with the contingency-related keywords using the operator “AND.” To ensure that all relevant
studies were discovered through these search procedures, two additional searches were
conducted with the following assessment-related terms: Can’t Do Won’t Do and performance
deficit. The aforementioned assessment-related terms were also combined with “academic
performance” using Boolean search procedures. These terms were identified based on a previous
meta-analysis (Warmbold-Brann et al., 2017), related terms found in the APA Thesaurus of

Psychological Index Terms (American Psychological Association [APA], 2022), and the
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keywords and descriptors of relevant studies that were identified in a scoping search (e.g.,
Breaux et al., 2019; Gilbertson et al., 2008; Popkin & Skinner, 2003).

After the first and second stages of screening were complete, the first author conducted
an ancestral review to increase the likelihood that all relevant studies were identified for
inclusion. This step occurred upon the completion of initial screening and coding. During this
stage, the first author manually reviewed the full reference list of each study that met the
inclusion criteria. To identify additional studies that may have been relevant to the systematic
review, each study’s title was reviewed to determine if it met the inclusion criteria identified for
relevancy in the first stage of screening; that is, the cited study’s title must have included at least
one prespecified academic term, as well as at least one prespecified intervention term. A full list
of terms can be found in the coding manual in Appendix A. An example of academic terms

99 ¢

includes: “academic achievement,” “reading,” and “academic performance.” Examples of

99 ¢¢

relevant intervention terms include: “contingency,” “reinforcement,” and “behavioral
modification.”

As part of this stage, the first author also used the “Cited By” function in Google Scholar
to identify additional potential studies for inclusion. The “Cited By” function identifies sources
that have cited a particular study. Each study that met inclusion criteria during the screening was
entered into Google Scholar for the “Cited By” function to determine if there were any other
relevant sources to be screened for inclusion.

The first author determined if the relevant studies found in the ancestral review were

duplicates of any of the previously identified studies from first- and second-stage screening. For

studies that were not duplicates and met inclusion requirements for the first stage of screening,
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the study’s full text was located and screened according to second-stage screening criteria. Based
on these two stages of screening, the studies found through the ancestral review were included in
the systematic review.
Manual Content and Development
All coding during screening and full article review were completed in accordance with a
coding manual (see Appendix A). This manual included step-by-step instructions for the initial
study search, text storage, screening, ancestral review, and data extraction. Before coding began,
however, the manual was piloted by the first author through an iterative development process.
Using a series of studies that were found in the initial study search, the first author engaged in
practice coding to determine how the manual needed to be updated before coding began. All
significant changes to the manual (i.e., beyond language clarification) were documented in the
manual.
Inclusion Criteria
All of the studies that were retrieved from this search were screened according to a set of
inclusion criteria for further analyses. These criteria were:
1. The study’s full text can be accessed.
2. The study was written in English.
3. The study used experimental or quasi-experimental methods to directly examine
variables. This includes secondary data analyses and replication studies.
4. The study only included participants in kindergarten through twelfth grade. If
participants’ grades were not reported, participants must have been between the ages of 4

and 19.
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5. The study was conducted in a school setting.
6. The study included a contingency-based reinforcement intervention that directly targeted
academic skills in math, reading, writing, spelling, or English Language Arts. At least
one phase of treatment must have examined contingency-based reinforcement as an
isolated treatment component.
7. The study’s dependent variables were sensitive to incremental changes in skill and
directly applicable to the academic skill targeted.
Screening Procedures

Detailed screening procedures can be found in the complete coding manual in Appendix
A. In essence, the screening process included two stages. The first stage was designed to
eliminate studies that were non-applicable based solely on their titles and abstracts. The second
stage of screening involved an in-depth review of the studies that were not excluded during the
first stage of screening based on the title and abstract alone. During the second stage of
screening, studies’ full texts were examined to gather all necessary information to determine
whether they met the inclusion criteria.
Screening, Stage 1
During this stage, the first author read the title and abstract of each study that was found during
the initial study search to determine the study’s relevancy to this systematic review. If any of the
information presented in the title or abstract indicated that the study did not meet inclusion
criteria (e.g., the sample included adult participants or was a meta-analysis), the study was
excluded. Relevancy was determined based on the inclusion criteria outlined in the coding

manual regarding the first stage of screening. Broadly, a study’s title and abstract must have
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included specific terms related to academic performance and contingency-based reinforcement to
be included during the first stage of screening. Duplicates were identified and removed if a
study’s title, authors, and publication year were an exact match.
Screening, Stage 2

After all the studies were screened for relevancy and duplication, each study’s full text
was meticulously reviewed to complete the screening process and identify all eligible studies for
coding. 33% of these studies were also randomly selected for coding by an additional research
assistant to calculate inter-scorer agreement. Characteristics examined for eligibility are outlined
in the coding manual under the second-stage screening procedures. Additional duplicates were
removed during this stage based on information provided in the studies’ full texts. In cases where
a thesis or dissertation was duplicated in a published study, the published study was included, as
it is the most recent product and has undergone the peer review process.
Coding Procedures

Once all studies were screened for inclusion in the systematic review, those that met the
inclusion criteria were reviewed in-depth by the first author and a research assistant. For all
included studies, the following variables were coded: basic characteristics, participant
demographics, assessments practices, and intervention components. Each variable is described
below, and more detailed coding procedures can be found in the complete coding manual
(Appendix A).
Basic Characteristics and Participant Demographics

Basic descriptive information was reported for each included study. This included the

year that the study was published, the study’s methodology, and its participant demographics.
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Coders quantitatively noted the study’s sample size, participants’ ages and grades, and the
percentage of participants that were female versus male and belonged to specific races and
ethnicities. Participants’ diagnoses or access to special education services were also noted.
Coders also determined if the study used a group or single-case design methodology.
Assessment Practices

Three assessment variables were coded according to each study’s inclusion of Can’t
Do/Won’t Do assessments and preference and reinforcer assessments. All variables were scored
dichotomously to reflect the inclusion or exclusion of the given assessment within the study.
Regarding the “Can’t Do/Won’t Do” variable, studies did not need to name a specific assessment
procedure for researchers to code that the authors included a Can’t Do/Won’t Do assessment.
Broadly, the authors must have conducted an assessment prior to intervention implementation
that involved offering participants rewards to improve their academic performances. The results
of this assessment must have also been used to inform subsequent intervention selection. A study
was coded as including a preference assessment if it involved the systematic examination of
students’ reward preferences before the intervention is implemented. A study was coded as
including a reinforcer assessment if it involved a systematic examination of the effect of
identified rewards on students’ behaviors prior to intervention implementation.
Intervention Components

Researchers also coded variables related to contingency-based reinforcement intervention
implementation. These variables included contingency format, criterion selection, academic
subject, and use of randomized or unknown components. To record each intervention’s

contingency format, coders indicated whether the intervention was implemented in an individual
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or group setting. If the coder determined that a group format was used, in which a contingency-
based reinforcement intervention was implemented with multiple students in a class, the coder
then identified what type of group contingency was implemented. The contingency criteria
variable reflected the way contingency criteria were selected (e.g., through percentile shaping) in
each study. A separate criteria variable was scored to reflect whether tasks, criteria, or rewards
were randomized or unknown to participants at any point in the study. Finally, studies were
coded based on the academic subject of the behaviors being targeted by the intervention.
Possible coding options included math, reading, writing, spelling, and English or Language Arts.
Coder Training and Interscorer Agreement

For both full-text screening and data extraction, ratings were completed by the first
author (primary coder) and a research assistant (secondary coder). Secondary coders were trained
using training manuals for both screening (see Appendix B) and data extraction (see Appendix
C). Each coder was required to achieve at least 90% proficiency with the primary coder on a
sample of at least 5 practice studies prior to coding independently.

After initial relevancy screening was completed, approximately one-third (n = 146) of all
relevant studies were randomly selected for ratings by both the primary and secondary coders
during full-text screening. This selection occurred using a random number generator (Haahr,
2022). Interscorer agreement (ISA) was calculated on a trial-by-trial basis for each variable
coded. Specifically, the total number of agreements was divided by the total number of
agreements plus disagreements and then multiplied by 100. Overall ISA between the primary and
secondary coder was 87.9%. When disagreements arose in coding, the primary and secondary

coders discussed the discrepancy and reached a consensus to determine the appropriate coding.
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Similarly, during the data extraction phase, 33% of included studies (n = 32) were
randomly selected using a random number generator (Haahr, 2022) for coding by the primary
and second coders. ISA was again calculated on a trial-by-trial basis for each variable coded. As
with screening, the primary and seconder coders discussed discrepancies and reached a
consensus for the appropriate coding. Across all variables, overall ISA was 93.8% for data
extraction. On average, interscorer agreement was highest on variables related to assessment
practices (100%), followed by participant demographics (95.5%), basic characteristics (94.7%),
and intervention practices (89.1%). Within-variable ISA ranged from 80% (contingency format)
to 100% on 10 separate variables, including some of those associated with basic study

characteristics and participant demographics, as well as all assessment-related variables.
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Synthesis Procedures
Basic Study Characteristics (Research Question 1)

As part of this review’s results, descriptive information about general characteristics was
provided for all studies that meet inclusion criteria. Specifically, information was reported
regarding each study’s publication year, methodological design, and settings.

Participant Demographics (Research Question 2)

To evaluate the types of participants that have been included in the literature in this area,
descriptive data were collected about a variety of participant demographics. This included each
study’s number of participants, as well as information about participants’ ages, grade levels,
races, ethnicities, genders, and disability statuses.

Assessment Practices (Research Questions 3 and 4)

To determine what percentage of included studies utilized Can’t Do/Won’t Do
assessments, the total number of studies that included an assessment of performance deficits
prior to intervention was calculated and divided by the total number of studies that met inclusion
criteria. Similar synthesis procedures were applied to indicate the percentage of studies in the
relevant literature that conducted preference and reinforcer assessments, in which the total
number of studies that included either preference or reinforcer assessments was divided by the
total number of studies included.

Contingency-Based Reinforcement Intervention Practices (Research Questions 5,6, 7, and 8)

The percentage of studies that used individual versus group contingencies (Research
Question 5) was calculated by determining the number of studies that implemented the

intervention in group formats divided by the total number of included studies. Of the studies that
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used a group format, the percentage that included independent, dependent, or interdependent
contingencies was also calculated. The number of studies that targeted skills in math, reading,
writing, spelling, and Language Arts were individually divided by the total number of studies to
demonstrate how frequently each academic subject was targeted using contingency-based
reinforcement interventions (Research Question 6). To identify how studies determined
reinforcement criteria (Research Question 7), the percentage of studies that used percentile
shaping, general improvement, dichotomous variables, or other methods to identify criteria were
calculated individually. Finally, the percentage of studies that used randomized or unknown
work, criteria, and/or rewards was calculated by identifying and counting which studies included
these randomized or unknown components and dividing this value by the overall number of
included studies (Research Question 8).
Results

Excluding duplicates (n = 1,145), initial search and ancestral review procedures returned
a total of 2,961 studies for screening (see Figure 1). A total of 2,628 studies were excluded for
irrelevance based on title and abstract screening. An additional 96 studies were identified for
full-text screening through an ancestral review. Altogether, 429 studies were screened for
inclusion in the full-text review. Another 331 studies were excluded during the full-text, final
stage of screening; almost half of these studies (i.e., 44%) were excluded because their
intervention did not meet inclusion criteria, oftentimes because contingent-based reinforcement
for academic performance was not implemented in isolation from other intervention components.
Upon conclusion of both stages of screening, a total of 98 studies met the inclusion criteria for

this study.
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Basic Study Characteristics

Basic study characteristics are outlined in Table 2. Included studies that examined the use
of contingency-based reinforcement interventions for direct academic performance were
published from 1969 through 2021. Approximately 14% of these studies were published in the
last decade. The majority of these studies used a single-case experimental design methodology,
with only 30.6% of studies utilizing group designs, including the review conducted by Speltz
(1982), which included elements of both methodologies. Each study’s setting was also examined,
including the type of school and classroom where the intervention was implemented. Studies
were located in the following types of schools: public (48%), private or alternative (4.1%), and
laboratory or experimental educational environments (4.1%). However, because a substantial
number of studies did not explicitly state the type of school where the intervention was
implemented, these data do not reflect the school settings for approximately 43.8% of studies. In
contrast, 69.4% of studies explicitly reported the type of classroom where the contingency-based
reinforcement intervention was implemented. Interestingly, the majority of the studies that
specified classroom type were conducted outside of students’ typical classrooms. A total of
23.5% of the contingency-based reinforcement interventions were implemented in locations like
empty classrooms or offices. 21.4% of studies occurred in general education classrooms, 18.4%
occurred in special education classrooms, and 6.1% of studies occurred in inclusion or integrated
classrooms.
Participant Demographics

Participant demographics are reflected in Table 3. There were 3,047 participants across
all studies combined, with a range of 1 to 330 participants in a single study (M =31.1, SD =

47.6). A total of 21 studies did not report on participants’ genders; among studies that did report
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these data, however, there were similar percentages of female (46.4%) and male (53.6%)
participants. Participants’ ages ranged from 5 to 18, with an average age of 10.13 years old.
Although only 61% of included studies reported specific information about participants’ ages,
99% of studies provided data about participants’ grade levels. Included grades ranged from
Kindergarten through twelfth grade. The vast majority of studies were conducted with
elementary students (72%), with the remaining studies conducted with middle school students
(23%), high school students (3%), or participants across multiple levels of schooling (6%). One
study (Dalton et al., 1973) did not report participants’ grade levels.

Racial or ethnic data were only reported for 55.7% of participants. Among this group, the
vast majority of participants were White (71%). Black or African American participants
accounted for 16.6% of the sample. Less than 2% of participants (1.7%) were Hispanic, though
this value excludes Mexican-American participants, as indicated below. Individuals with Asian
(0.12%) or multiracial (0.24%) backgrounds accounted for less than 1% of participants.
Whenever possible, more specific racial or ethnic data were noted, in lieu of the broader
categories listed above. As such, participants also reflected the following racial or ethnic
backgrounds: Mexican American (4.7%), Cambodian (2.4%), Navajo (1.5%), Hopi (0.4%),
Asian Pacific Islander (0.2%), Middle Eastern (0.2%), Puerto Rican (0.1%), and Apache
(0.05%).

Approximately 12% of participants had reported disabilities or received special education
services. Of these participants, 42% were diagnosed with a learning disability, 16% were
diagnosed with an emotional behavioral disorder, and 2% were diagnosed with other health

impairments, most frequently in the form of ADHD. The remaining 40% of these participants
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received special education services for an unspecified disability or a disability outside of the
aforementioned categories.
Assessment Practices

Overall, there were relatively few studies that included experimental assessments of
participants’ skill versus performance deficits (i.e., Can’t Do/Won’t Do), preferences, or
reinforcing items (see Table 4). Only 6.1% of studies assessed for skill versus performance
deficits prior to the contingency-based reinforcement intervention. Formal preference
assessments, which involved the experimental manipulation of items to identify students’ most
preferred items, only occurred in approximately 5% of included studies. The use of reinforcer
assessments was virtually non-existent in the included literature, as it only appeared in a single
study (Hoff, 2020). Hoff (2020) was also the only study to include multiple assessment practices.
Intervention Practices
Contingency Format

For their interventions, 79.6% of studies implemented a single contingency format, while
20.4% of studies examined two or more contingency formats (see Table 5). The substantial
majority (i.e., 70%) of studies included at least one condition that examined contingency-based
reinforcement interventions in group formats. Among these group-based formats, 79.9% of
studies included a treatment condition with an independent contingency, 39.1% included an
interdependent contingency, and 17.4% included a dependent contingency. A comparison of all
three group contingency formats occurred in six studies (Alric et al., 2007; Hargis, 2012; Lynch

et al., 2009; Shapiro & Goldberg, 1986, Speltz et al., 1982).
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Academic Subject

All included studies examined math, reading, spelling, writing, or English Language Arts
(see Table 5). Math was the most common academic subject studied, as math performance
served as an intervention target in 64.3% of studies. Reading was targeted in 28.6% of studies,
followed by spelling (13.3% of studies). The least common academic target in contingency-
based reinforcement interventions was writing, which was only directly targeted in 7.1% of
studies. However, an additional 6.1% of studies targeted English Language Arts, which typically
encompassed combined elements of reading, writing, and spelling.
Criterion Selection

Many of the included studies featured more than one criterion selection procedure,
typically because disparate contingency formats required different reinforcement criteria (see
Table 6). Overall, only 1% of studies used percentile shaping to determine the criterion for
reinforcement. In contrast, 29.6% of studies used alternative calculations to determine the
criterion. Oftentimes, these alternative calculations involved the integration of participants’
previous scores, including the mean or median score of a series of past items. In 7% of studies,
students simply needed to improve upon their previous scores to receive a reward. Alternatively,
in 29.6% of studies, reinforcement was provided based on a dichotomous variable, in which
students received a reward after each desired response on an item. Reinforcement criteria were
determined using other methods (e.g., randomized selection, student and teacher choices,
competition between students) in 25.5% of studies. In 17.3% of included studies, the method of

criterion identification was not specified, or the criterion was not clearly stated.
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Randomized and Unknown Components

Randomized or unknown intervention components were used in 36.7% of the
contingency-based reinforcement interventions (see Table 6). Rewards were the most common
randomized or unknown contingency component used, appearing in 61.1% of the interventions
that featured randomized or unknown intervention components. Meanwhile, criteria were
randomized or unknown in 58.3% of the studies. Randomized or unknown work —which
included cases in which a student did not know which task or items would be scored, or which
student’s work would be scored—appeared in 50% of the studies with randomized or unknown
contingency components. Interestingly, 44.4% of studies with randomized or unknown
components used interventions that implemented a combination of randomized or unknown
rewards, criteria, and work; in fact, Alosio (2007), Hargis (2012), Landy (2013), Lynch and
colleagues (2009), Ralston (2012), Reinhardt and colleagues (2009), Scott and colleagues
(2017), and Velazquez (2014) each implemented interventions using all three unknown or
randomized elements.

Discussion

In the United States, students are academically underperforming across a variety of
academic subjects, including math, reading, and writing (Hussar et al., 2020; NCES, 2011,
2015). Interventions using contingency-based reinforcement have been implemented to address
academic underperformance, and past research demonstrates that these interventions have
successfully targeted both direct academic performance and related classroom behaviors (e.g.,
Chadwick & Day, 1971; Park et al., 2019). Although several systematic reviews and meta-

analyses have examined the use of contingency-based reinforcement interventions in classrooms
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(e.g., Bowman-Perrott et al., 2016), the vast majority of these studies examined the impact of
contingency-based reinforcement interventions on general classroom behavior (e.g.,
compliance), rather than academic performance on items and tasks. The literature has also not
yet been systematically analyzed with respect to the specific assessment and intervention
practices associated with contingency-based reinforcement interventions that have been used in
classrooms. Thus, the purpose of this systematic review was to provide a current and
comprehensive review of the general characteristics, participant demographics, and assessment
and intervention practices present in the studies that have targeted direct academic performance
using contingency-based reinforcement interventions.

Key Findings

General Characteristics

The findings of this review demonstrate that the majority of studies that have examined
the effects of contingency-based reinforcement interventions on direct academic performance
utilized single-case experimental designs. Most commonly, these studies were conducted outside
of primary classroom settings in public schools. These results indicate that contingency-based
reinforcement interventions were likely being implemented with select students in external
settings, rather than integrated into general classroom procedures.

Altogether, however, these data are incomplete; a noticeable trend in the literature is that
studies often failed to explicitly report information about the types of schools (e.g., public versus
private) where contingency-based reinforcement interventions were implemented. However,
these data are valuable because they contextualize the intervention in important ways. For

instance, the rewards offered as part of a contingency-based reinforcement intervention are
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limited by a school’s financial resources—resources that often differ as a function of school type.
Non-public schools may also have increased flexibility and variability regarding classroom
structure, curricular requirements, or typical classroom procedures. Classroom size also tends to
differ based on school type; larger class sizes may serve as a barrier to treatment, particularly
with independent group contingencies. Because of these potential differences between types of
schools, these missing data may have provided essential information about the likelihood that a
contingency-based reinforcement intervention would be successful or acceptable in a given
location.

Participant Demographics

The included studies’ average participant was elementary-aged and White, with no
reported disability or use of special education services. The lack of participants with disabilities
is particularly noteworthy, given that most interventions were provided to select students outside
of their primary classroom. This may indicate that select students participated in contingency-
based reinforcement interventions because they required additional academic support, but that
contingency-based reinforcement interventions served as an intermediate supportive measure
prior to or outside of more intensive programming that might be provided for students with
disabilities.

Many studies also failed to report data on participants’ racial or ethnic demographics. In
part, this is perhaps because some researchers may not view participants’ racial or ethnic
characteristics as central to their research questions about the effects of contingency-based
reinforcement interventions on direct academic performance. Nonetheless, because the majority

of the included studies utilized single-case experimental designs, these data would assist with
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generalization. Moreover, it is impossible to entirely determine the representativeness of the
studies’ samples because of the missing demographic data about participants’ races or
ethnicities. However, based on the most recent national demographic data for children ages 5 to
17 years old (de Brey et al., 2019), the results of this review revealed that White participants
were overrepresented in the included studies, while Hispanic, Asian, and multiracial individuals
were significantly underrepresented. Black students had similar levels of representation among
study participants and national demographics.

Notably, similar racial or ethnic categories were used between federal reporting
categories (de Brey et al., 2019), most of the included studies, and this systematic review itself.
In the included literature as well as this review, racial or ethnic categories generally reflected
similar language to that used in the federal reporting categories: “White,” “Black,” “Hispanic,”
“Asian,” “Pacific Islander,” “American Indian/Alaska Native,” and “Two or more races.”
However, in some cases, the federal racial or ethnic categories, as well as those used by many
included studies, do not directly coincide with the categories used and reported in this systematic
review. Specifically, this review differs from typical federal categorizations because it features
more specific racial or ethnic categories whenever possible (e.g., reporting “Navajo” versus
“American Indian/Alaska Native”). The decision to divert from federal reporting categories
reflects the most recent APA guidelines for bias-free language (APA, 2020).

Assessment Practices

The results of this review suggest that Can’t Do/Won’t Do, preference, and reinforcer

assessments were rarely used as part of contingency-based reinforcement interventions. These

assessment practices, however, provide essential data that inform the selection and structure of
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contingency-based reinforcement interventions. This represents a significant limitation within the
field of studies that examined the impact of contingency-based reinforcement interventions, and
it affects the way the studies’ results can be interpreted.

The assessment of skill versus performance deficits—typically in the form of Can’t
Do/Won’t Do assessments—helps to identify the primary source of academic underperformance
in a given area. Previous research has shown that Can’t Do/Won’t Do assessments can accurately
identify whether a student presents with a performance deficit; this information can then be used
to determine the most appropriate subsequent intervention (e.g., Duhon et al., 2004; Gansle &
Noell, 2002). Because these assessment data were not gathered in the vast majority of included
studies, it is likely that contingency-based reinforcement interventions were applied in cases
where students needed additional instruction, rather than increased motivation. This mismatch
would have led to lost resources and opportunity costs, and it raises alternative interpretations of
the studies’ results. For example, if a study found that a contingency-based reinforcement
intervention did not have a significant impact on a student’s academic performance, this may be
due to the intervention being generally ineffective or the intervention being applied to an
inappropriate case.

Contingency-based reinforcement interventions also rely upon the assumption that a
selected “reward” is properly motivating for students. Preference and reinforcer assessments
systematically test this assumption. Previous research demonstrates that preference and
reinforcer assessments can successfully determine which items are most preferred by students,
which can then be used as rewards for contingency-based reinforcement interventions (e.g., Daly

et al., 2009; Fritz et al., 2020). Although some of the included studies conducted “informal”
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preference assessments, in which students suggested rewards items or filled out surveys, this was
not done systematically or experimentally. Thus, without the inclusion of more formal
assessment practices like preference and reinforcer assessments, the included studies’ results
have additional potential interpretations. This is particularly true in cases where a contingency-
based reinforcement intervention had no significant effect. Again, this may suggest that the
intervention is generally ineffective. Alternatively, students’ academic performances may have
failed to improve because the offered “reward” was not desirable enough to increase motivation
and effort.
Intervention Practices

Contingency Format. The findings of this review indicated that most of the studies that
have examined the use of contingency-based reinforcement interventions on direct academic
performance implemented independent group contingencies. Previous research has demonstrated
that independent group contingencies can effectively improve students’ academic performances
(e.g., Gross et al., 2016; Shapiro & Goldberg, 1986). Given the substantial number of studies that
examined this contingency format, there is likely sufficient empirical support to warrant a meta-
analysis of the effects of independent group contingencies. This would provide a more robust
measure of the contingency format’s effectiveness, which may then be used to inform
intervention selection in practice. However, because independent group contingencies require
greater levels of individualized attention compared to other group contingency formats, the
literature base has largely focused on what is likely the least efficient group contingency format

(Skinner et al., 2004). As a result, independent group contingencies may have promising
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empirical support, but the field must also consider and evaluate the feasibility of this contingency
format in practice.

It is also noted that, although studies typically featured a singular contingency format,
there was a sizeable literature base comparing multiple contingency formats within a singular
study. Given the many contingency formats are available for potential intervention selection, the
results of these studies may be particularly beneficial, especially when single-case designs were
used. The studies that examined the use of a single contingency format may assist in generally
answering whether a specific contingency format should be implemented, but the studies
comparing multiple formats directly inform which contingency format should be implemented.

Academic Subject. A sizeable majority of the included studies focused on math as an
academic target. As such, there is likely sufficient evidence to reasonably determine the effects
of contingency-based reinforcement interventions on math performance, specifically. Because
national data (Hussar et al., 2020) demonstrate that most students in the United States are
academically underperforming in math, a meta-analysis of the results of these studies is likely
warranted to inform potential intervention selection for math underperformance on a national
level. Among the remaining academic subjects, reading served as the most common academic
target. Although this subject was targeted less frequently than math, there are likely still enough
studies to warrant a meta-analysis of the effect of contingency-based reinforcement interventions
on reading performance. This meta-analysis would also have ramifications for intervention
selection for the large portion of students in the United States who struggle with reading.

In contrast, the effect of contingency-based reinforcement interventions on writing and

spelling skills is still largely unexplored. This is apparent even when the studies that targeted
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general English Language Arts—which includes specific skills in reading, writing, and
spelling—are accounted for. This represents a significant gap in the literature, particularly
because rates of math underperformance closely mirror the rates of writing underperformance,
which includes the measurement of spelling skills as part of NAEP assessments (Hussar et al.,
2020). Evidently, there is a need for evidence-based interventions for writing and spelling, and
further research is warranted to determine whether contingency-based reinforcement
interventions might meet this demand.

Criterion Selection. Based on the findings of this review, it was apparent that there was
considerable variation in the ways that reinforcement criteria were selected and structured in the
studies that have examined the impact of contingency-based reinforcement interventions on
direct academic performance. Interestingly, many of the criteria used were not based on
cumulative goals; rather, reinforcement was frequently provided on an item-by-item basis. This
finding is important to note, as this style of reinforcement would typically result in more
immediate rewards following each instance of a desired behavior. As such, it is possible that
studies using dichotomous reinforcement criteria should be evaluated and analyzed in isolation,
given the unique structure of their reinforcement criteria when compared to other cumulative
methods.

Many studies also used alternative calculations to determine appropriate reinforcement
criteria. These calculations were individual to each study, making it difficult to clearly synthesize
what specific calculations were used or how they were selected. The reported use of alternative
calculations may assist with the replication of specific studies, but the field would likely benefit

from further syntheses of these data. Additional review and potential subsequent meta-analyses
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would meaningfully determine what calculations are most commonly used and whether specific
calculations for criterion identification impact study outcomes.

Beyond item-by-item reinforcement or the use of alternative calculations, a sizeable
minority of included studies used other methods of criterion identification, including elements of
competition and choice. Given the diverse range of methods that comprised this “other”
category, it may be challenging to examine and meta-analyze any one specific method in future
research. However, it is possible that these miscellaneous methods may potentially be divided
into smaller, more cohesive categories (e.g., choice of criterion) upon further study.

Ultimately, the results of this review highlighted that methods of criterion identification
in this literature base were highly variable and lacked standardization compared to other
elements of contingency-based reinforcement assessments and interventions. Two reliable and
consistent methods of criterion identification (i.e., percentile shaping and general improvement)
only appeared in a very small percentage of the literature. There are likely not sufficient
empirical bases for either of these methods to be meta-analyzed to determine their effects on a
more generalizable scale. In fact, it was more common for studies to entirely omit their criterion
selection procedure than to employ either of the aforementioned methods. The lack of clarity,
standardization, and generalizability of criterion identification methods represents a significant
limitation in the field’s understanding of contingency-based reinforcement interventions. The
extent of this limitation should perhaps be explored in future research to determine how much
variance in study outcomes is due to differing methods of criterion identification.

Randomized and Unknown Components. The results of this review demonstrated that

a substantial portion of included studies used randomized or unknown intervention components.
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When an intervention included the use of randomized or unknown intervention components, it
often featured a combination of randomized or unknown criteria, work, and rewards. As such,
there is likely sufficient empirical evidence to meta-analyze each of these randomized or
unknown intervention components to gauge their overall impact.

Reinforcement criteria were often randomized or unknown, which is intriguing given the
finding that criterion identification methods were generally imprecise among the included
studies. In part, this ambiguity may be explained by the fact that studies often featured multiple
potential criteria. A singular calculation or selection method would inherently provide a singular
reinforcement criterion, necessitating the use of more flexible methods of criterion identification
for interventions that require multiple potential reinforcement criteria. Nonetheless, because the
selection methods for a reinforcement criterion (or multiple potential criteria) remain largely
undefined, the implications of the recurrent use of randomized or unknown reinforcement criteria
remain unclear.

Interestingly, although the majority of included studies used independent group
contingencies, elements of students’ work were frequently unknown or randomized. Although
this review conceptualized unknown or randomized work in two possible ways—students were
unsure (a) which student’s work would be evaluated or (b) what task would be scored—the
prevalence of independent contingencies suggested that task type is the more typical form of
unknown or randomized work. This makes sense, given that unknown or randomized student
selection is regularly used with dependent contingencies, which were the least-used contingency

format in the included studies.
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The high prevalence of randomized or unknown rewards is also noteworthy in the context
of this review’s finding that formal preference and reinforcer assessments were rarely
implemented. It is possible that the use of randomized or unknown rewards may somewhat
ameliorate concerns that rewards were not sufficiently motivating for students, as contingency-
based reinforcement interventions would not rely upon students’ preferences for a singular
motivator if the reward was unknown or randomized. In future research, it may be beneficial to
examine the necessity of formal preference or reinforcer assessments in cases where a
contingency-based reinforcement intervention involves randomized or unknown rewards.
Considerations and Methodological Limitations

The results of this systematic review should be viewed in the context of this study’s
limitations. Although every effort was made to synthesize all of the relevant articles for this
review, no search is exhaustive. It is possible that additional search terms would have returned
other works for screening and inclusion, particularly as “academic performance” was the only
achievement-related search term used. This excluded subject-specific search terms (e.g., “math”
or “reading”) or other related terms (e.g., “test scores”). Searches that used terms related to
preference and reinforcer assessments were also not conducted as part of the study identification
procedures. Similarly, searches were limited to the PsycInfo and ERIC databases. While these
databases did return some “gray” literature, namely in the form of unpublished theses and
dissertations, these results only reflect a portion of the gray literature available. Additional search
methods and databases (e.g., ProQuest Dissertations and Theses Global) likely better assist with
the retrieval of unpublished literature. As such, the results of this review may be skewed by a

publication bias. This risk for potential publication bias is further exacerbated by the
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predominant inclusion of single-case experimental design studies, given that authors must
demonstrate experimental control over participants’ academic performances in order to be
published.

There is also one noteworthy limitation related to the screening and coding process.
Namely, ISA was calculated during the second-stage screening, ancestral review, and data
extraction process; it was not, however, calculated during the initial screening for relevancy. This
stage of screening was completed solely by the first author. To combat this limitation, the coding
manual aimed to provide particularly strict and objective rules for this stage of screening to
improve reliability. Nonetheless, it is possible that the initial screening process was less reliable
than the subsequent steps.

The findings of this review are limited by the fact that each study’s methodological
quality was not assessed. However, the exclusion of methodological quality reflects the overall
purpose of this systematic review, which was to identify and synthesize the available relevant
literature without significant consideration of actual study effects. Indeed, this review likely
includes some studies that lack the methodological rigor necessary for confident interpretations
of results, replication, or meta-analyses. With this in mind, the applied use of this review to
inform intervention or conduct meta-analyses should only occur with adequate consideration of
each study’s methodological quality and the validity and reliability of its findings.

From a statistical perspective, this review’s results are also limited by the integration of
both single-case experimental and group design studies, given that each type of study was given
equal weight, regardless of its number of participants. That is, this review’s results indicated the

number of studies that examined each variable, but the extent to which each variable was
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examined within each study was not reflected. For example, spelling was only examined in a
limited number of interventions; however, two studies that did examine spelling (Benowitz &
Busse, 1976; Benowitz & Rosenfeld, 1973) featured very large sample sizes relative to the
single-case experimental design studies that were included. In this case, spelling may not have
been targeted by a large quantity of studies, but it may have been targeted with many students
within these group-design studies.

Additionally, although this review attempted to isolate contingency-based reinforcement
as an intervention, its common elements are sometimes viewed as separate interventions in their
own right. In particular, goal setting and performance feedback appear frequently in the included
studies as part of contingency-based reinforcement interventions. However, both of these
components have been also been conceptualized as independent interventions for study (e.g.,
Koenig et al., 2016; Moore et al., 2001). Within the included studies themselves, there were
contradictory views regarding these intervention components. For example, Carson and Eckert
(2003) treated feedback and goal setting as independent interventions and implemented separate
intervention conditions for feedback, goal setting, and contingent reinforcement. Duhon and
colleagues (2004) did similar work with performance feedback, as they examined baseline,
performance feedback, and reward conditions separately. In contrast, one of Dickerson’s (1981)
interventions began with a conversation between the experimenter and student, in which they
established task goals and reinforcement criteria together. This form of contingency-based
intervention was integrated with elements of goal setting (as well as another potential confound:
choice). Because of the prevalence of goal setting and performance feedback in the literature,

however, this review would be overly limited and nonrepresentative in its findings if all studies
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with these elements were excluded. Nonetheless, because of the disparate ways that these

elements are conceptualized, there is some ambiguity regarding whether a given study includes

contingency-based reinforcement as an isolated intervention in the purest sense.

Future Directions

This review’s findings and limitations provide direction for future research in this area.

Namely, future researchers may wish to:

1.

Examine methodological rigor. While this systematic review synthesized the
available literature in this area, the methodological strength of its included studies
would provide an important context for its clinical and theoretical applications. While
the review’s results demonstrated the prevalence of studies that examined the impact
of contingency-based reinforcement interventions, it is still unknown whether these
studies featured the necessary characteristics to provide reliable and valid data.
Consider evaluating goal setting and/or feedback in isolation as their own
treatment conditions during intervention studies. To best determine whether
contingency-based reinforcement effectively targets academic performance, as well
as which intervention components are most impactful, researchers may wish to
distinguish between goal setting, performance feedback, and contingent
reinforcement in their studies. When possible, studies evaluating contingency-based
reinforcement interventions may benefit from having separate intervention phases for
goal setting and feedback outside of contingent reinforcement.

Explore methods of criterion identification and the impact of these selected

methods. As noted in this review’s results, criterion identification procedures were
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arguably the most complex and varied aspect of the contingency-based reinforcement
intervention literature. In further review, researchers may examine whether there are
clear patterns in the calculations and methods used to determine reinforcement
criteria. Through intervention studies, future researchers may also consider examining
whether certain criterion identification methods have a significant impact on
intervention outcomes, and under which contexts they are most beneficial.
Determine the necessity of formal assessments (i.e., Can’t Do/Won’t Do,
preference, and reinforcer) on study outcomes compared to informal methods
(e.g., preference surveys). As this review’s findings demonstrated, there is little use
of standardized assessment practices to identify performance deficits, preferences,
and reinforcers. As such, it may be informative for researchers to examine whether
Can’t Do/Won’t Do assessments should be included as an integral part of
contingency-based reinforcement interventions, prior to full implementation of the
intervention. Regarding preferences and reinforcers, there seems to be a range of
“unofficial methods,” (e.g., surveys) that are used in practice. A potential avenue for
investigation is whether formal or informal assessments are more effective in
identifying rewards that are most motivating for students. Given the prevalence of
contingency-based reinforcement interventions in group formats, it may be useful to
know whether the potential benefits of individualized formal assessments outweigh
the potential costs in time and resources.

Meta-analyze whether the overall intervention, as well as specific assessment or

intervention components, significantly affects students’ academic performances.
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This systematic review may assist with the early steps of a meta-analysis that will
help determine the overall empirical basis for the use of contingency-based
reinforcement interventions for direct academic performance. Future researchers may
wish to analyze the outcomes of these relevant studies. These analyses may be based
upon contingency-based reinforcement interventions in their entirety, or researchers
may choose to examine the effects and importance of specific assessment and
intervention practices.
Implications
For the last few decades, contingency-based reinforcement interventions have been
implemented in classrooms to target and potentially improve students’ academic performances.
The results of this review demonstrated that, although contingency-based reinforcement
interventions are theoretically based upon supported behavioral concepts, many of the applied
interventions do not always feature key behavioral concepts in practice. Of course, this partly
reflects that behavioral theory and its established practices have evolved since 1969, when the
first study was published. Today, however, the field recognizes that there are behavioral
practices that assist with intervention selection, structure, and outcomes. Some of these
practices —which were often absent in the included literature—include theoretically grounded
criterion selection procedures, systematic determination of motivating rewards, and the selection
of an appropriate intervention using baseline performance data and identification of specific
behavioral needs. The absence of these practices has two potential implications: (1) The gap
between the intervention’s theoretical grounding and its applied use may be impacting the

intervention’s effectiveness, and (2) It may be difficult to adhere to strict systematic behavioral
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principles in practice when these contingency-based reinforcement interventions are used in
actual classrooms. Additionally, the use of randomized and unknown elements, as well as the
prevalence of group contingency formats, indicates that contingency-based reinforcement
interventions may be particularly appealing to researchers and educators when they are designed
to serve multiple students at once. Moreover, the studies disproportionately included participants
with particular demographics and targeted certain academic subjects. Many races and ethnicities
were underrepresented in the study samples compared to true national demographics. Study
results also predominantly reflect the intervention’s impact on the academic performances of
students without disabilities or those who are not receiving special education services. From an
academic perspective, the findings of extant literature in this area may apply when math or
reading are targeted, but without further studys, it is difficult to ascertain whether the intervention
would similarly impact academic performance in the areas of writing, spelling, or English
Language Arts.
Conclusion

Contingency-based reinforcement interventions have been used to target students’
classroom skills through the use of positive reinforcement and rewards for desired behaviors.
This systematic review gathered and synthesized the literature surrounding contingency-based
reinforcement interventions that examined the impact of contingency-based reinforcement
interventions on direct academic performance. The results indicated that the majority of studies
occurred in public school settings with White, elementary-aged participants who were not
diagnosed with any disabilities. Can’t Do/Won’t Do assessments were occasionally used to

inform intervention selection, but formal preference and reinforcer assessments were rarely



70

implemented. Most interventions occurred in independent group formats, and very few studies
featured dependent group contingencies. Math and reading skills were commonly targeted, while
spelling, writing, and English Language Arts appeared less frequently. A substantial set of
studies included randomized or unknown components, most often in the form of unknown or
randomized rewards. Criterion identification practices varied widely and may be a particularly
informative area of future research. Meta-analyses and studies focusing on assessment practices

or understudied academic areas are also potential avenues of further research.
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Systematic Reviews and Meta-Analyses on Contingency-Based Reinforcement Interventions Targeting Academic Performance and

Behaviors
Discussed
. . Reported Use of Reported use of Reported Randomized or
Target Administration , , Preference or .
Study . Can’t Do/Won’t Do . Reinforcement Unknown
Behaviors Format Reinforcer . .
Assessments Criteria Intervention
Assessments
Components
Bowman-Perrott Behavioral Group No No No No
etal. (2016)
Cerasoli et al. Academic and Not Reported No No Yes No
(2014) Behavioral
Chaffee et al. Behavioral Group No No No No
(2017)
Little et al. Academic and Group No No No No
(2015) Behavioral
Long et al. Behavioral Individual and No No No No
(2019) Group
Maggin et al. Behavioral Group No No No No
(2012)
Maggin et al. Behavioral Group No No No No

(2017)
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Reported use of Discussed
. . Reported Use of p Reported Randomized or
Target Administration , , Preference or .
Study . Can’t Do/Won’t Do . Reinforcement Unknown
Behaviors Format Reinforcer .. .
Assessments Criteria Intervention
Assessments
Components
Pokorski et al. Behavioral Group No Yes No Yes
(2017)
Stage & Quiroz Behavioral Individual and No No No No
(1997) Group
Warmbold- Behavioral Individual and No No No No
Brann et al. Group

(2017)



Table 2

Settings and Design of Included Studies (n = 98)
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Study School Type Classroom Setting Design

Aloisio (2007) Public General Education Single-Case
Alric et al. (2007) Public Not Specified Single-Case
Amado (1982) Public Special Education Single-Case
Andersen et al. (2013) Not Specified Outside Main Classroom Single-Case
Ardi (1989) Public Special Education Group

Auge (2021) Not Specified Not Specified Single-Case
Ayllon et al. (1972) Public Special Education Single-Case
Ayllon et al. (1975) Alternative/Private Special Education Single-Case
Ayllon & Roberts (1974) Public Not Specified Single-Case
Baker (2013) Public Special Education Single-Case
Bear & Richards (1980) Alternative/Private Not Specified Single-Case
Bennett (2006) Public Inclusion/Integrated Single-Case
Benowitz & Busse (1976) Not Specified Not Specified Group

Benowitz & Rosenfeld (1973) Not Specified Not Specified Group

Billingsley (1977) Laboratory or EEE Outside Main Classroom Single-Case
Bit (1981) Public General Education Group

Brigham et al. (1972) Public Not Specified Single-Case

Brooks & Snow (1972)

Not Specified

General Education

Single-Case
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Study School Type Classroom Setting Design
Broughton (1983) Not Specified General Education Single-Case
Broughton & Lahey (1978) Not Specified Not Specified Group
Brownell et al. (1977) Public Outside Main Classroom Group
Carlson et al. (1970) Public General Education Group
Carson & Eckert (2003) Public General Education & Single-Case
Inclusion/Integrated
Christ, & Schanding (2007) Not Specified Not Specified Group
Coleman (1970) Public Special Education Single-Case
Cracco (2006) Not Specified Special Education Single-Case
Dalton et al. (1973) Not Specified Special Education Group
Daly et al. (2005) Not Specified General Education & Single-Case
Outside Main Classroom
Denison (2013) Public Outside Main Classroom Single-Case
Dickerson & Creedon (1981) Public Outside Main Classroom Group
Diedrick (2009) Not Specified Special Education Single-Case
Doherty (1981) Public Outside Main Classroom Group
Duhon et al. (2004) Not Specified General Education & Single-Case
Outside Main Classroom
Eckert et al. (2000) Not Specified Outside Main Classroom Single-Case
Felixbrod & O'Leary (1973) Public Outside Main Classroom Group
Felixbrod & O'Leary (1974) Public Outside Main Classroom Group
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Study School Type Classroom Setting Design

Ferritor et al. (1972) Not Specified Outside Main Classroom Single-Case
Fowler et al. (1977) Not Specified Not Specified Single-Case
Freeland & Noell (1999) Not Specified Outside Main Classroom Single-Case
Gilbert (1990) Public Not Specified Group

Hardy (2014) Not Specified General Education Single-Case
Hargis (2012) Public Inclusion/Integrated Single-Case
Harris & Sherman (1974) Not Specified Not Specified Single-Case
Hauserman & Mclntire (1969) Not Specified Not Specified Group

Hay et al. (1977) Public Not Specified Group

Hoff (2020) Public General Education & Single-Case

Outside Main Classroom

Hofstadter-Duke & Daly (2015) Alternative/Private Outside Main Classroom Single-Case
Holt (1971) Laboratory or EEE Not Specified Single-Case
Hopkins et al. (1971) Not Specified Not Specified Single-Case
Kirby & Shields (1972) Laboratory or EEE General Education Single-Case
Lahey et al. (1973) Public Outside Main Classroom Single-Case
Landy (2013) Public Inclusion/Integrated Single-Case
Little et al. (2010) Not Specified General Education Single-Case
Lynch et al. (2009) Public Special Education Single-Case
Madaus et al. (2003) Not Specified General Education Single-Case
Madsen & Forsythe (1973) Public Not Specified Group
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Study School Type Classroom Setting Design

Marholin & Steinman (1977) Public Special Education Single-Case
McEvoy & Brady (1988) Public Special Education Single-Case
McLaughlin et al. (1980) Not Specified Special Education Single-Case
Melton (1970) Not Specified Not Specified Group

Metallo (2015) Public General Education Single-Case
Noell et al. (2001) Public Outside Main Classroom Single-Case
O'Connor & Daly (2018) Public Outside Main Classroom Single-Case
Panahon & Martens (2013) Public Outside Main Classroom Single-Case
Pipkin et al. (2007) Not Specified Outside Main Classroom Single-Case
Ralston (2012) Public General Education Single-Case
Reinhardt et al. (2009) Public General Education Single-Case
Reisener (2009) Public Outside Main Classroom Single-Case
Reiss et al. (1974) Public General Education Single-Case
Rieth et al. (1977) Not Specified Special Education Single-Case
Robin (2014) Not Specified General Education Single-Case
Rosenberg et al. (1985) Not Specified Not Specified Group

Rosenfeld (1972) Alternative/Private Not Specified Single-Case
Ross & Braden (1991) Public Special Education Group

Rothberg (1973) Public Not Specified Group

Schellenberg et al. (1991) Public Not Specified Single-Case
Schunk (1983) Not Specified Outside Main Classroom Group
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Study School Type Classroom Setting Design

Schunk (1984) Not Specified Outside Main Classroom Group
Scott et al. (2017) Public General Education Single-Case
Shapiro & Goldberg (1986) Public General Education Single-Case
Sharp & Skinner (2004) Not Specified Not Specified Single-Case
Simon et al. (1982) Public Not Specified Single-Case
Slavin (1978) Not Specified Not Specified Group
Speltz et al. (1982) Laboratory or EEE Special Education Group & Single-Case
Strandy et al. (1979) Not Specified Special Education Single-Case
Suter (1993) Public Outside Main Classroom Group
Swain & McLaughlin (1998) Not Specified Special Education Single-Case
Taffel & O'Leary (1976) Not Specified Outside Main Classroom Group
Terry et al. (1978) Not Specified General Education Single-Case
Theodore et al. (2009) Public Inclusion/Integrated Single-Case
Thomson & Galloway (1970) Not Specified Not Specified Group
Turco & Elliott (1990) Public Outside Main Classroom Single-Case
Velazquez (2014) Not Specified Inclusion/Integrated Single-Case
Weekley (1980) Not Specified Not Specified Single-Case
Wilder (2011) Public Inclusion/Integrated Single-Case
Winn (2005) Not Specified Not Specified Single-Case
Wodarski et al. (1973) Not Specified Not Specified Group
Yarbrough et al. (1977) Not Specified Not Specified Group

Note. EEE = Experimental Education Environment.
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Participant Gender, Age, Grade, and Racial or Ethnic Demographics
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Study n n Female Age Grade n Disability n Race or Ethnicity
Aloisio (2007) 6 3 9-11 4 0 H:5,B: 1
Alric et al. (2007) 8 NR NR 4 0 NR
Amado (1982) 4 2 10-11 5-6 Alt: 4 B: 4
Andersen et al. (2013) 6 1 NR 3 0 W: 6
Ardi (1989) 15 3 9-12 4-6 EBD: 15 H:2,W:9,B: 2%
Auge (2021) 39 21 NR 1-2 0 NR
Ayllon et al. (1972) 4 0 12-13 E Alt: 4 W:2,B:2
Ayllon et al. (1975) 3 1 8-10 M SLD: 3 NR
Ayllon & Roberts (1974) 5 0 NR 5 0 NR
Baker (2013) 12 1 11-15 6-8 EBD, SLD: 12 W:2,B:7

Alt: 5

Bear & Richards (1980) 10 NR 11-15 5-8 0 NR
Bennett (2006) 6 3 7 2 Alt: 3 NR
Benowitz & Busse (1976) 330 170 NR 4 0 W: 264, B: 66
Benowitz & Rosenfeld (1973) 174 96 NR 4 0 W:165,B:9
Billingsley (1977) 8 0 9-12 E 0 NR
Bit (1981) 60 26 6-16 E - HS 0 Cambodian: 60
Brigham et al. (1972) 6 3 5 K 0 NR
Brooks & Snow (1972) 1 0 9 E 0 NR
Broughton (1983) 6 3 NR 4 0 NR
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Study n n Female Age Grade n Disability n Race or Ethnicity
Broughton & Lahey (1978) 33 NR NR 4-5 0 NR
Brownell et al. (1977) 40 24 NR 3-4 0 NR
Carlson et al. (1970) 22 9 8-9 3 0 NR
Carson & Eckert (2003) 3 2 9-10 4 0 W:1,B:2
Christ, & Schanding (2007) 90 49 NR 2-5 Alt: 13 B: 55*
Coleman (1970) 1 0 8 E Alt:1 NR
Cracco (2006) 11 3 11-12 6 SLD: 5,0HI: 2, Alt: H:1,W: 10
4
Dalton et al. (1973) 13 7 6-13 NR Alt: 13 NR
Daly et al. (2005) 2 1 9-10 4-5 0 W:2
Denison (2013) 4 1 NR 3 0 W: 4
Dickerson & Creedon (1981) 30 11 NR 2-3 0 NR
Diedrick (2009) 6 2 12-14 6-8 EBD: 1,SLD: 4, W: 6
OHI: 1
Doherty (1981) 36 16 7-9 3 0 W:29,B:6,A:1
Duhon et al. (2004) 4 0 8-10 3-5 0 B: 4
Eckert et al. (2000) 4 0 7-8 E 0 NR
Felixbrod & O'Leary (1973) 24 12 NR 2 0 NR
Felixbrod & O'Leary (1974) 24 12 8-9 3 0 W: 24*
Ferritor et al. (1972) 23 NR NR 3 0 NR
Fowler et al. (1977) 1 0 11 6 0 NR
Freeland & Noell (1999) 4 1 9-10 4 0 NR
Gilbert (1990) 74 39 8-10 3 0 NR




Study n n Female Age Grade n Disability n Race or Ethnicity

Hardy (2014) 4 0 8-10 3-4 EBD: 2 H:1,W:2,B: 1
Hargis (2012) 17 7 13-14 8 SLD: 10 NR

Harris & Sherman (1974) 25 NR NR 6 0 NR

Hauserman & Mclntire (1969) 12 NR NR 1-2 0 NR

Hay et al. (1977) 10 0 NR 2-4 0 NR

Hoff (2020) 2 0 9-10 3-4 Alt: 1 NR
Hofstadter-Duke & Daly (2015) 3 3 8-11 E Alt: 1 W: 3

Holt (1971) 21 10 NR 1 0 NR

Hopkins et al. (1971) 24 NR NR 1-2 0 NR

Kirby & Shields (1972) 1 0 13 7 0 NR

Lahey et al. (1973) 4 1 11 6 0 W:3,B:1
Landy (2013) 20 10 12-12 7 Alt: 12 NR

Little et al. (2010) 65 27 NR 4 SLD: 6 H: 4, W: 34,B: 26, A:1
Lynch et al. (2009) 6 4 10-11 5 SLD: 4, Alt: 2 NR

Madaus et al. (2003) 5 1 NR 5 0 NR

Madsen & Forsythe (1973) 88 NR NR 6 0 NR

Marholin & Steinman (1977) 8 4 10-12 5-6 Alt: 8 NR

McEvoy & Brady (1988) 5 2 6-9 E EBD: 3, Alt: 2 NR
McLaughlin et al. (1980) 10 NR 10-12 E EBD: 10 NR

Melton (1970) 37 23 NR 2 0 NR

Metallo (2015) 6 4 NR 6 0 NR

Noell et al. (2001) 4 2 7-8 2-3 0 NR

O'Connor & Daly (2018) 4 3 NR 1,3 0 B: 1, Middle Eastern: 3
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Study n n Female Age Grade n Disability n Race or Ethnicity
Panahon & Martens (2013) 3 0 9-11 4 0 H:1,B:2
Pipkin et al. (2007) 2 1 5 K 0 NR
Ralston (2012) 50 NR NR M 0 W: 48%
Reinhardt et al. (2009) 3 9-11 4 0 H:5,B:1
Reisener (2009) 4 2 10-12 4,6 SLD: 1 W:2,B:2
Reiss et al. (1974) 22 NR NR 3 0 NR
Rieth et al. (1977) 3 0 7-11 E, 1,4 EBD: 2, Alt: 1 NR
Robin (2014) 20 12 14-16 10 OHI: 5 H: 3, W: 17
Rosenberg et al. (1985) 44 NR 8-12 E Alt: 44 NR
Rosenfeld (1972) 60 NR NR 6 0 W: 60
Ross & Braden (1991) 94 32 NR 1-5 SLD: 94 W: 68, B: 23*
Rothberg (1973) 140 NR NR 5 0 W: 61, Mexican-American:

79

Schellenberg et al. (1991) 100 NR 17-18 12 0 NR
Schunk (1983) 33 20 9-11 E 0 NR
Schunk (1984) 36 25 8-10 E 0 NR
Scott et al. (2017) 16 10 6-7 1 0 H:1,W:14,B: 1
Shapiro & Goldberg (1986) 53 28 NR 6 0 NR
Sharp & Skinner (2004) 14 5 7-9 2 0 B: 14
Simon et al. (1982) 7 2 NR M Alt: 7 NR
Slavin (1978) 205 NR NR 7 0 W:202%
Speltz et al. (1982) 12 4 7-10 E SLD: 12 NR
Strandy et al. (1979) 6 NR 15-17 HS Alt: 6 NR
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Study n n Female Age Grade n Disability n Race or Ethnicity

Suter (1993) 40 4 8-11 E EBD: 13 H:1,W:38,B: 1

Swain & McLaughlin (1998) 4 NR 13-14 M Alt: 4 NR

Taffel & O'Leary (1976) 48 24 NR 4 0 W: 31, B: 15, Puerto Rican:
2

Terry et al. (1978) 1 0 NR 4 0 NR

Theodore et al. (2009) 21 8 9-10 4 Alt: 6 H: 3, W: 14, Asian-Pacific
Islander: 4

Thomson & Galloway (1970) 91 NR 8-14 E 0 NR

Turco & Elliott (1990) 74 35 NR 5 0 W:58,B: 16

Velazquez (2014) 17 7 10-12 5 SLD: 2 W: 17

Weekley (1980) 37 11 12-14 7 0 W: 3, M:1, Navajo: 25,
Hopi: 7, Apache: 1

Wilder (2011) 44 21 6-8 1 0 NR

Winn (2005) 23 8 9-10 4 0 H:1,W:3,B: 19

Wodarski et al. (1973) 94 NR NR 5 0 NR

Yarbrough et al. (1977) 90 NR NR 5 0 NR

Note. NR = Not Reported. K = Kindergarten; E = General Elementary; M = General Middle or Junior High; HS = General High
School. EBD = Emotional or Behavioral Disorder; SLD = Specific Learning Disability; OHI = Other Health Impairment; Alt =
Alternative disability that does not fall under EBD, SLD, or OHI, or is otherwise not specified. H = Hispanic or Latino/Latina/Latine;
W = White; B = Black or African American; A = Asian; M = Multiracial. * = Not all participants are accounted for.



Table 4

Assessment Practices in Contingency-Based Reinforcement Academic Interventions
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Study Can’t Do/Won’t Do Preference Assessment Reinforcer Assessment
Aloisio (2007) No No No
Alric et al. (2007) No No No
Amado (1982) No No No
Andersen et al. (2013) Yes No No
Ardi (1989) No No No
Auge (2021) No No No
Ayllon et al. (1972) No No No
Ayllon et al. (1975) No No No
Ayllon & Roberts (1974) No No No
Baker (2013) No No No
Bear & Richards (1980) No No No
Bennett (2006) No No No
Benowitz & Busse (1976) No No No
Benowitz & Rosenfeld (1973) No No No
Billingsley (1977) No No No
Bit (1981) No No No
Brigham et al. (1972) No No No
Brooks & Snow (1972) No No No




84

Study

Can’t Do/Won’t Do

Preference Assessment

Reinforcer Assessment

Broughton (1983)
Broughton & Lahey (1978)
Brownell et al. (1977)
Carlson et al. (1970)
Carson & Eckert (2003)
Christ, & Schanding (2007)
Coleman (1970)

Cracco (2006)

Dalton et al. (1973)

Daly et al. (2005)

Denison (2013)

Dickerson & Creedon (1981)
Diedrick (2009)

Doherty (1981)

Duhon et al. (2004)

Eckert et al. (2000)
Felixbrod & O'Leary (1973)
Felixbrod & O'Leary (1974)
Ferritor et al. (1972)

Fowler et al. (1977)
Freeland & Noell (1999)

No
No
No
No
Yes
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No

Yes
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
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Study Can’t Do/Won’t Do Preference Assessment Reinforcer Assessment
Gilbert (1990) No No No
Hardy (2014) No No No
Hargis (2012) No No No
Harris & Sherman (1974) No No No
Hauserman & Mclntire (1969) No No No
Hay et al. (1977) No No No
Hoff (2020) Yes Yes Yes
Hofstadter-Duke & Daly (2015) No No No
Holt (1971) No No No
Hopkins et al. (1971) No No No
Kirby & Shields (1972) No No No
Lahey et al. (1973) No No No
Landy (2013) No No No
Little et al. (2010) No No No
Lynch et al. (2009) No No No
Madaus et al. (2003) No No No
Madsen & Forsythe (1973) No No No
Marholin & Steinman (1977) No No No
McEvoy & Brady (1988) No No No
McLaughlin et al. (1980) No No No

Melton (1970) No No No
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Study Can’t Do/Won’t Do Preference Assessment Reinforcer Assessment
Metallo (2015) No No No
Noell et al. (2001) No No No
O'Connor & Daly (2018) No Yes No
Panahon & Martens (2013) No Yes No
Pipkin et al. (2007) No No No
Ralston (2012) No No No
Reinhardt et al. (2009) No No No
Reisener (2009) Yes No No
Reiss et al. (1974) No No No
Rieth et al. (1977) No No No
Robin (2014) No No No
Rosenberg et al. (1985) No No No
Rosenfeld (1972) No No No
Ross & Braden (1991) No No No
Rothberg (1973) No No No
Schellenberg et al. (1991) No No No
Schunk (1983) No No No
Schunk (1984) No No No
Scott et al. (2017) No No No
Shapiro & Goldberg (1986) No No No
Sharp & Skinner (2004) No No No
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Study

Can’t Do/Won’t Do

Preference Assessment

Reinforcer Assessment

Simon et al. (1982)

Slavin (1978)

Speltz et al. (1982)

Strandy et al. (1979)

Suter (1993)

Swain & McLaughlin (1998)
Taffel & O'Leary (1976)
Terry et al. (1978)

Theodore et al. (2009)
Thomson & Galloway (1970)
Turco & Elliott (1990)
Velazquez (2014)

Weekley (1980)

Wilder (2011)

Winn (2005)

Wodarski et al. (1973)
Yarbrough et al. (1977)

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No



Table 5

Contingency Formats and Academic Subjects of Contingency-Based Reinforcement Interventions
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Study Contingency Format Academic Subject
Aloisio (2007) Interdependent Math; Reading; Spelling
Alric et al. (2007) Independent; Dependent; Interdependent Reading
Amado (1982) Independent; Interdependent Reading
Andersen et al. (2013) Individual Reading
Ardi (1989) Independent Reading
Auge (2021) Interdependent Writing
Ayllon et al. (1972) Independent Math; Reading
Ayllon et al. (1975) Independent Math; Reading
Ayllon & Roberts (1974) Independent Reading
Baker (2013) Independent; Interdependent Reading
Bear & Richards (1980) Interdependent Math; English or Language Arts
Bennett (2006) Independent Spelling
Benowitz & Busse (1976) Independent Spelling
Benowitz & Rosenfeld (1973) Independent Spelling
Billingsley (1977) Individual Reading
Bit (1981) Independent; Interdependent Math
Brigham et al. (1972) Independent Writing
Brooks & Snow (1972) Individual Math
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Study Contingency Format Academic Subject
Broughton (1983) Independent Math
Broughton & Lahey (1978) Independent Math
Brownell et al. (1977) Individual Math
Carlson et al. (1970) Individual Reading
Carson & Eckert (2003) Individual Math
Christ, & Schanding (2007) Independent Math
Coleman (1970) Individual Math
Cracco (2006) Interdependent Math
Dalton et al. (1973) Independent Math; English or Language Arts
Daly et al. (2005) Individual Reading
Denison (2013) Individual Math
Dickerson & Creedon (1981) Individual Math; Writing
Diedrick (2009) Independent Math
Doherty (1981) Individual Math
Duhon et al. (2004) Individual Math; Reading; Writing
Eckert et al. (2000) Individual Reading
Felixbrod & O'Leary (1973) Individual Math
Felixbrod & O'Leary (1974) Individual Math
Ferritor et al. (1972) Independent Math
Fowler et al. (1977) Individual Math; English or Language Arts
Freeland & Noell (1999) Individual Math
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Study Contingency Format Academic Subject

Gilbert (1990) Independent; Interdependent Spelling
Hardy (2014) Interdependent Math

Hargis (2012) Independent; Dependent; Interdependent Math

Harris & Sherman (1974) Independent Math
Hauserman & Mclntire (1969) Individual Reading

Hay et al. (1977) Independent Math; Reading
Hoff (2020) Individual Reading
Hofstadter-Duke & Daly (2015) Individual Math

Holt (1971) Independent Math; Reading
Hopkins et al. (1971) Independent Writing

Kirby & Shields (1972) Individual Math

Lahey et al. (1973) Independent Reading
Landy (2013) Dependent; Interdependent Math

Little et al. (2010) Interdependent Math

Lynch et al. (2009)

Madaus et al. (2003)
Madsen & Forsythe (1973)
Marholin & Steinman (1977)
McEvoy & Brady (1988)
McLaughlin et al. (1980)
Melton (1970)

Independent; Dependent; Interdependent
Independent

Independent

Independent

Independent

Independent; Interdependent

Independent

Math; Reading; Writing
Math

Math

Math

Math

Spelling

Spelling
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Study Contingency Format Academic Subject
Metallo (2015) Independent; Dependent Math
Noell et al. (2001) Individual Reading
O'Connor & Daly (2018) Individual Math
Panahon & Martens (2013) Individual Math
Pipkin et al. (2007) Individual Reading
Ralston (2012) Dependent Math
Reinhardt et al. (2009) Interdependent Math; Reading; Spelling
Reisener (2009) Individual Math
Reiss et al. (1974) Independent Math
Rieth et al. (1977) Individual Reading; English or Language Arts

Robin (2014)

Rosenberg et al. (1985)
Rosenfeld (1972)

Ross & Braden (1991)
Rothberg (1973)
Schellenberg et al. (1991)
Schunk (1983)

Schunk (1984)

Scott et al. (2017)
Shapiro & Goldberg (1986)
Sharp & Skinner (2004)

Dependent; Interdependent

Independent

Independent

Independent

Independent; Interdependent
Independent

Independent

Independent

Dependent; Interdependent
Independent; Dependent; Interdependent

Interdependent

Math

Math

Math

Math

Reading; Spelling
English or Language Arts
Math

Math

Math

Spelling

Reading
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Study

Contingency Format

Academic Subject

Simon et al. (1982)

Slavin (1978)

Speltz et al. (1982)

Strandy et al. (1979)

Suter (1993)

Swain & McLaughlin (1998)
Taffel & O'Leary (1976)
Terry et al. (1978)

Theodore et al. (2009)
Thomson & Galloway (1970)
Turco & Elliott (1990)
Velazquez (2014)

Weekley (1980)

Wilder (2011)

Winn (2005)

Wodarski et al. (1973)
Yarbrough et al. (1977)

Independent

Independent; Interdependent
Independent; Dependent; Interdependent
Independent

Independent

Independent

Individual

Individual

Independent

Independent

Independent; Dependent
Dependent; Interdependent
Independent; Interdependent
Interdependent

Independent

Independent; Interdependent

Independent

Math

English or Language Arts
Math

Math; Reading
Math

Math

Math

Math

Spelling
Spelling
Spelling

Math

Math

Reading
Writing

Math

Math



Table 6

Criteria Selection and the Use of Unknown or Randomized Components in Contingency-Based Reinforcement Interventions
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Study Criteria Selection Unknown or Randomized Components
Aloisio (2007) Other Work; Criteria; Reward
Alric et al. (2007) Other Work; Reward
Amado (1982) Alternate Calculation; General Improvement None
Andersen et al. (2013) Alternate Calculation Work
Ardi (1989) Not Specified None
Auge (2021) Other Work; Criteria
Ayllon et al. (1972) Dichotomy None
Ayllon et al. (1975) Dichotomy None
Ayllon & Roberts (1974) Not Specified None
Baker (2013) Not Specified Reward
Bear & Richards (1980) General Improvement None
Bennett (2006) Not Specified Reward
Benowitz & Busse (1976) General Improvement None
Benowitz & Rosenfeld (1973) General Improvement None
Billingsley (1977) Other None
Bit (1981) Alternate Calculation; Other None
Brigham et al. (1972) Dichotomy None
Brooks & Snow (1972) Not Specified None
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Study Criterion Selection Unknown or Randomized Components

Broughton (1983) Dichotomy None
Broughton & Lahey (1978) Dichotomy None
Brownell et al. (1977) Other None
Carlson et al. (1970) Alternate Calculation None
Carson & Eckert (2003) Alternate Calculation None
Christ, & Schanding (2007) General Improvement None
Coleman (1970) Dichotomy Criteria
Cracco (2006) Other Criteria; Reward
Dalton et al. (1973) Dichotomy Criteria
Daly et al. (2005) Alternate Calculation None
Denison (2013) Alternate Calculation None
Dickerson & Creedon (1981) Other None
Diedrick (2009) Dichotomy None
Doherty (1981) Other None
Duhon et al. (2004) Percentile Shaping None
Eckert et al. (2000) Not Specified None
Felixbrod & O'Leary (1973) Alternate Calculation None
Felixbrod & O'Leary (1974) Alternate Calculation; Other None
Ferritor et al. (1972) Dichotomy None
Fowler et al. (1977) Not Specified None

Freeland & Noell (1999)

Alternate Calculation

Work; Criteria
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Study

Criterion Selection

Unknown or Randomized Components

Gilbert (1990)

Hardy (2014)

Hargis (2012)

Harris & Sherman (1974)
Hauserman & Mclntire (1969)
Hay et al. (1977)

Hoff (2020)

Hofstadter-Duke & Daly (2015)
Holt (1971)

Hopkins et al. (1971)

Kirby & Shields (1972)

Lahey et al. (1973)

Landy (2013)

Little et al. (2010)

Lynch et al. (2009)

Madaus et al. (2003)
Madsen & Forsythe (1973)
Marholin & Steinman (1977)
McEvoy & Brady (1988)
McLaughlin et al. (1980)
Melton (1970)

Alternate Calculation; Other
Alternate Calculation

Other

Other

Alternate Calculation; Dichotomy
Dichotomy

Alternate Calculation
Dichotomy

Not Specified

Dichotomy

Alternate Calculation
Dichotomy

Other

Alternate Calculation
Alternate Calculation
Not Specified

Not Specified
Alternate Calculation
Other

Dichotomy

Dichotomy

None

Reward

Work; Criteria; Reward
None

None

None

Work; Criteria
None

None

None

None

None

Work; Criteria; Reward

Reward

Work; Criteria; Reward
Reward

Criteria

None

None

None

None
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Study Criterion Selection Unknown or Randomized Components
Metallo (2015) Not Specified Work
Noell et al. (2001) Alternate Calculation None
O'Connor & Daly (2018) Alternate Calculation Criteria; Reward

Panahon & Martens (2013)
Pipkin et al. (2007)
Ralston (2012)

Reinhardt et al. (2009)
Reisener (2009)

Reiss et al. (1974)

Rieth et al. (1977)

Robin (2014)

Rosenberg et al. (1985)
Rosenfeld (1972)

Ross & Braden (1991)
Rothberg (1973)
Schellenberg et al. (1991)
Schunk (1983)

Schunk (1984)

Scott et al. (2017)

Shapiro & Goldberg (1986)
Sharp & Skinner (2004)

Alternate Calculation
General Improvement
Other

Other

Alternate Calculation
Alternate Calculation
Dichotomy

Other

Dichotomy
Dichotomy
Dichotomy

Alternate Calculation; Dichotomy
Dichotomy

Alternate Calculation
Dichotomy

Other

Not Specified
Dichotomy; Other

None

Criteria

Work; Criteria; Reward
Work; Criteria; Reward
None

None

None

Work; Reward

None

None

None

None

None

Reward

None

Work; Criteria; Reward
Work

Criteria




Study Criterion Selection Unknown or Randomized Components
Simon et al. (1982) Dichotomy None
Slavin (1978) Other None
Speltz et al. (1982) Dichotomy Work
Strandy et al. (1979) Not Specified None
Suter (1993) Dichotomy None
Swain & McLaughlin (1998) Not Specified None
Taffel & O'Leary (1976) Alternate Calculation None
Terry et al. (1978) Not Specified None
Theodore et al. (2009) Other Criteria; Reward

Thomson & Galloway (1970)
Turco & Elliott (1990)
Velazquez (2014)

Weekley (1980)

Wilder (2011)

Winn (2005)

Wodarski et al. (1973)
Yarbrough et al. (1977)

General Improvement

Not Specified

Other

Not Specified

Alternate Calculation; Other
Dichotomy; Other

Alternate Calculation; Dichotomy

Alternate Calculation

Reward

Work

Work; Criteria; Reward
None

Reward

Criteria

None

Criteria

Note. Alternative Calculation = a broad category which indicates that criterion was determined based on a calculation outside of

percentile shaping (e.g., criterion based on previous mean or median performance)
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Appendix A

Procedural and Coding Manual

Contingencies in Classrooms

Procedural and Coding Manual
Updated February 2, 2023

Investigators:
Taylor Hitchings, Syracuse University

Dr. Bridget O. Hier, Syracuse University
Dr. Tanya L. Eckert, Syracuse University

Coding Team:
Dr. Tanya Eckert, Syracuse University

Taylor Hitchings, Syracuse University
Samantha Maguire, Syracuse University
Kaytlin Nelson, Syracuse University
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STUDY SEARCH AND STORAGE

Search Terms
e Target-Related
o Academic Performance
e Contingency-Related
o Contingen*
o Reward
o Reinforcement
e Assessment-Related
o Can’t Do Won’t Do
o Performance Deficit

Search Procedure

1. Go to PsycInfo

2. Above the search field, select “choose databases”

3. Select both ERIC and Psyclnfo

4. Search all target-related terms in combination with all contingency- and assessment-related terms) with the following searches:
o Academic Performance AND Contingen*

Academic Performance AND Reward

Academic Performance AND Reinforcement

Academic Performance AND Can’t Do Won’t Do

Academic Performance AND Performance Deficit

0O O O O

Storage Procedure
e After each search is completed, download search results on the PsycInfo and ERIC databases in a .ris format

e In the Covidence software, import each .ris file
e All gathered search results are now stored in Covidence and ready for screening
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SCREENING, STAGE 1: TITLE AND ABSTRACT

SCREENING, STAGE 1 PROCEDURES

Go to www.covidence.org and log in

Select “Contingent Reinforcement for Academic Performance” under “Your Reviews” heading

Under “Title and abstract screening,” click “Continue” to reach the page with all of the studies that need to be screened
Read the title and abstract for each study

Click “No” (i.e., exclude) or “Yes” (i.e., include) to the right of each study based on screening procedures listed below.

kWb =

Variable Coding Criteria
Inclusion/Exclusion | “No” (Exclude) = Study EXCLUSION CRITERIA
can be excluded based on
title and abstract alone -The study was not written in English (Note: abstracts are sometimes written in

English even when the study itself is not, so if you are unsure, do NOT exclude the
“Yes” (Include) = Study | study until we get a full PDF in Screening, Stage 2)

can NOT be excluded
based on title and -The study included participants outside the K-12 grade range
abstract alone
-The study is an informational text, review, meta-analysis, opinion paper, book
chapter, or curriculum guide

-The study used non-experimental methods and/or only solely includes qualitative
data

-The study was not conducted in a school setting

INCLUSION CRITERIA
On the Covidence program page, click “Yes” (i.e., include the study) ONLY if both
of the following criteria are met:
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A: The title and/or abstract references academics in some way. This includes
any of the following terms:

e Academics

e Academic Achievement

e Academic Skill

e Academic Performance

e Reading
e Writing
e Spelling
e Math

This does not include references to general measures of overall skill,
including GPA or non-specific standardized tests (e.g., ACT, SAT)

AND

B: The title and/or abstract references academic interventions and uses any
of the following terms:

e Contingency

e Contingent

e Reinforcer

e Reinforcement

e Token Economy

e Reward

e Incentive

e Behavioral Modification

e Behavioral Intervention

SCREENING, STAGE 2: FULL TEXT
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SCREENING, STAGE 2 PROCEDURES

Go to www.covidence.org and log in

Select “Contingent Reinforcement for Academic Performance” under “Your Reviews” heading

Under “Full text review”,” click “Continue” to reach the page with all of the studies that need to be screened

Click the blue link to each study’s full text, which can be found directly below the “Full text” and “Abstract” dropdown menus

Screen according to “Screening, Stage 2: Full Text” procedures below.

SNBA L=

Screening, Stage 2: Full Text - Complete

Variable Coding and Criteria Notes

Full Text 0: Exclude: Full text cannot be accessed (PDF or
hyperlink) Do we have access to the full text through PDF or
online?

1: Include: Full study is accessible (PDF or hyperlink)

Language 0: Exclude: Study is not written in English
What language was the study written in?
1: Include: Study is written in English

Study Type 0: Exclude:

-Book Review
-Book

-Opinion Article
-Curriculum Guide
-Qualitative
-Meta-Analysis

Did the paper use experimental or quasi-
experimental methods?

-Literature Review
-Survey
-Observational
-Correlational
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1: Include:

-Experimental or quasi-experimental design
-Variable (typically intervention) is directly
manipulated

-Replication Studies

-Secondary Data Analysis

Participants 0: Exclude:
-Participants are outside the ages of K-12 (or ages 4-
19%)
-Preschool What were participants’ grade/age demographics?
-College/University/Post-Secondary
-LICREIGE, CUnoslE *Exclusion criteria should first be applied based on
- Participants are students in grades K -12 '
- Participants are students in the age range of 4-19*
- Classrooms (of participants with appropriate
demographics)
Setting 0: Exclude: What TYPE of setting was the study conducted in?
-Online
-Summer Camps Exclude if...
-After School Programs e Any part of the intervention or reinforcement

-Military-Based Schools/Programs

occurs outside included settings
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-Vocational Training Programs

-Homes (including homeschool)

-Residential, inpatient, or outpatient settings/clinics
-Juvenile Corrections Locations

-Special Education, segregated, or schools set up for
students with behavioral, emotional, or academic
special needs (NOT physical needs, e.g., a school for
the deaf)

1: Include:
*#*JNLESS the following school types conflict with
exclusion criteria above***

-Public School

-Private School (unless it fits one of the above cases)
-Parochial/Religious School

-Independent School (unless it fits one of the above
cases)

-Charter School

-Summer School (in typical school setting)
-Laboratory Schools, Experimental Educational
Environments (EEE)

FAQs:
1.) What is a special education or segregated school in
this context?

These refer to schools that only serve students
with behavioral or academic special needs.
These are different than specific classrooms in
traditional school setting that serve students with
special needs, which should be included.

2.) What is a laboratory school or experimental
educational environment (EEE)?
These are school settings that are affiliated with
a university or lab, often for the partial purpose
of research and data collection

3.) What if the study doesn’t specify what type of
school served as the study’s setting?
Studies should only be excluded for the setting
variable if it is explicitly stated that the setting
falls under one of the identified exclusion
settings.

Intervention

0: Exclude:
-Non-Contingent Reinforcement

OR

Was this an academic intervention in which
reinforcement was contingent upon direct academic
performance? During at least one treatment phase,
was the reinforcement the ONLY treatment variable
being manipulated?
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Contingent reinforcement is only provided for: Reinforcement: The consequence of a behavior
increases the likelihood that that behavior will occur

-Engagement again. Often take the forms of rewards or incentives in
-Time on-task this literature.
-Time in seat
-Disruptive behavior Contingent: Reinforcement is only provided if a
-Compliance student performs to a certain level, criterion, or goal
-Hand-Raising
-Attendance -Exclude if...

e Researcher does not manipulate the contingency-
1: Include: Direct academic behaviors based reinforcement intervention in isolation in
-Accuracy any phases of treatment
-Task Grade o Are there confounding treatment
-Completion variables/components/elements that were
-Problems attempted also implemented, so that it is unclear
-Fluency whether treatment effects are result of the
-Error rates reinforcement intervention versus

another manipulated intervention
AND component?
= Example: A treatment is

-Contingent reinforcement is treated as an isolated manipulated that includes both
intervention during at least one treatment phase peer tutoring and contingent

reinforcement, but never CR
alone

= Example: Group cohesion is
manipulated, as well as presence
or absence of reinforcement

= Example: A specific intervention
is being examined as a treatment,
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with and without a reinforcement
component.

FAQ’s:

1.) What is considered a reinforcer?

Reinforcement includes any of the following:

Access to toys, foods, or objects
Increased free time, access to special activities
Access to a resource room or special room with
reinforcers inside
Escape from an undesired task
o Example: a student only needs to
continue solving problems until they get
three correct in a row
Praise or other positive attention from teachers,
aides, peers, or other figures in classroom
Performance social recognition
o Example: Winning students and/or teams
are mentioned in a newsletter, written on
the board, etc.)
Special privileges
Tokens, coupons, points, that can be exchanged
later for prizes in the classroom
Access to a more preferred (or less aversive)
activity, task, or assignment

2.) What if the contingency, target, or reinforcement is
not explicitly stated?
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If the study’s procedures are general or unclear,
to the extent that the study could not be
replicated and this variable cannot confidently be
coded, the study should be excluded.

3.) What if a behavioral target is not clearly an
academic task?

These studies should be excluded. Some
examples of these targets could include tasks
with a made-up language, circling images,
finding differences in pictures, or other measures
of performance that aren’t clearly part of a
traditional school curriculum for academic skills.

4.) What if a study only provides contingency-based
reinforcement for a non-direct academic behavior,
but direct academic outcomes are still measured and
reported?

Exclude these. Studies must directly target
academic performance as part of the intervention
to be included.

5.) What if the intervention we’re interested in was
already part of typical classroom procedures, prior to
the start of the study?

Exclude these. If our specific intervention of
interest (i.e., contingency-based reinforcement
for direct academic performance) cannot be
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experimentally manipulated, it doesn’t fit
inclusion criteria.

6.) What if contingency-based reinforcement is only

implemented as part of a larger treatment package?
Unless the treatment package only includes
different elements related to contingency-based
reinforcement (e.g., mystery motivators), these
studies should be excluded. For example, if one
phase of an intervention introduces both
corrective feedback and reinforcement (but
never reinforcement on its own), this study
should be excluded.

Common packaged intervention components that
should be excluded include: self- and peer-
monitoring and management; peer tutoring;
response-cost procedures; repeated practice or
instruction after incorrect responses; task choice

7.) What if reinforcement is provided for both direct and
non-direct academic performance at once?
Studies must isolate direct academic
performance in isolation during at least one
treatment phase.

8.) How are brief experimental analyses (BEA) or
functional assessments coded?
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If a study only includes assessment for the
purposes of identifying potential interventions
for implementation, the study should be
excluded. However, if a contingency-based
reinforcement intervention is implemented
during extended analyses, the study should be
included.

Example: A study uses BEA methods to identify
an intervention, and one of the assessment
conditions is contingency-based reinforcement.
The study should be excluded if contingency-
based reinforcement was not identified as an
indicated treatment (or selected by students), so
it was not implemented as an intervention during
extended analysis. It would be included if
contingency-based reinforcement was
implemented as an isolated treatment phase
during extended analyses.

Academic Subject

0: Exclude: Studies that only include data outside of
targeted subjects

-Science

-Social Studies

-PE

-Finance

-Computer/Tech

-Geography

-ESL (English as a second language)

What academic skills were targeted and analyzed?

FAQ’s
1.) What if the intervention is implemented in classes
that feature both included and excluded subjects?

This depends on how data were analyzed. If an
intervention is implemented in both a non-included
subject (e.g., science) and an included one (e.g.,
arithmetic), the study must provide data about arithmetic
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1: Include:

-Math

-Reading

-Writing (handwriting, words written, accuracy, etc.)
*Note: This does NOT include the motor skill of

in isolation. If data are only analyzed as overall
academic performance (which includes both subjects),
the study should be excluded.

typing
-Spelling
Dependent 0: Exclude: What were the dependent variables of the study?
Variables -GPA What outcome data were analyzed in the results?
-SAT, ACT, MAT, etc.
-District or state-wide exams
- WIAT, WISC, Peabody, WRAT, etc.
_NAEP 1.) What if intervention results are reported with both
included and excluded measures?
1: Include:
-Measures created by teachers or experimenters As long as at least one outcome is reported that
“Homework accuracy/completion is consistent with the included dependent
-Meeting goals related to improvement or achievement variables in the manual, the study should be
-Curriculum-Based Measurement (CBM) included.
-AIMSweb
-Workbooks
Decision 0: Exclude:

Any previous variables were scored a “0”

1: Include:
All previous variables were scored a “1”

Does the study meet all inclusion criteria?

Studies marked “Include” will move forward to the next stage of the systematic review process, the ancestral review.
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ANCESTRAL REVIEW

ANCESTRAL REVIEW PROCEDURES

1. For all studies that meet inclusion criteria at the end of the second stage of screening, the first author will review all citations
included in the References section of each study to determine if any relevant articles were missed
2. The citation’s title will be examined to determine if it meets the inclusion criteria identified in the first stage of screening:

EXCLUSION CRITERIA
-The study was not written in English
-The study included participants outside the K-12 grade range
-The study is an informational text, review, meta-analysis, opinion paper, book chapter, or curriculum guide
-The study used non-experimental methods and/or only solely includes qualitative data
-The study was not conducted in a school setting
INCLUSION CRITERIA

A: The title and/or abstract references academics in some way. This includes any of the following terms:
e Academics
e Academic Achievement
e Academic Skill
e Academic Performance

e Reading
e Writing
e Spelling

e Math
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This does not include references to general measures of overall skill, including GPA or non-specific standardized tests (e.g.,
ACT, SAT)

AND

B: The title and/or abstract references academic interventions and uses any of the following terms:
e Contingency
e Contingent
e Reinforcer
e Reinforcement
e Token Economy
e Reward
e Incentive
e Behavioral Modification
¢ Behavioral Intervention

3. Identify citations that fit the above criteria, then compare these to the master list of studies exported into Excel from Covidence
4. If there are any citations not in the master list, note them in the “Ancestral Review Identification” spreadsheet

Once the references of all included studies are examined, the ancestral review will have a second step using Google Scholar:
5. Go to www.scholar.google.com
6. Enter the included study’s title in quotes
7. Find the included study’s citation on the Google Scholar page
8. Underneath the study’s citation, click on the blue hyperlink that states “Cited by ___” and a particular number
9. Review the titles of all results using the first-stage screening process
10. Identify relevant citations
11. Consult the master spreadsheet to determine if relevant citations have already been screened
12. Note non-duplicated results in the “Ancestral Review Identification” spreadsheet

From here, all studies documented in the “Ancestral Review Identification” spreadsheet will undergo the “Screening, Stage 2: Full
Text” procedures outlined above.
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DATA EXTRACTION

Full Article Review Preparation and Extraction Procedures:
e Once all screening has been completed, all studies that met inclusion criteria will be compiled in Covidence for data extraction.
e Coders will extract relevant data from each included article using the data extraction template created in Covidence:

1.) Login to Covidence and select “Contingent Reinforcement for Academic Performance” under “My Reviews”

2.) Open the dropdown menu under “Extraction”

3.) Click “Continue.”

o For ISA coders only: Click the dropdown menu next to “Filter by tags” and select the tag “Extraction ISA.”

4.) Click “Begin extraction” on the first article at the top of the screen

5.) Fill in relevant information in the data extraction template on the far right of the screen, using the manual below for

guidance
6.) Once all information is entered, click the blue “Complete” button in the top right corner of the screen.

Coding Manual for Data Extraction
General Notes

1. If a text includes multiple studies or experiments, data for all experiments that met inclusion criteria should be combined
and reported as one.

a. Example: If experiments A, B, and C all meet inclusion criteria, the number of participants recorded will be equal
to the total number of participants studied across all experiments—unless the text states that the same students were
used in multiple experiments.

2. For studies that include multiple experiments —but only one or some experiments meets inclusion criteria—only data from
the included experiments should be entered. In these cases, the experiments to be included will be noted in the “Notes”
section beneath the study’s entry on Covidence.

a. Example: Experiments A and C met inclusion criteria, but not B. The total number of participants should only
include the number of participants from A and C.

3. On the data extraction form, items should be selected if they occur at any point in any of the included experiments.

a. Example: One experiment used an interdependent group contingency, while another used an individual group
contingency. Both “Group, Interdependent” and “Individual” should be selected for the Contingency Format
variable.
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b. Example: One experiment reported that they used percentile shaping to select the criterion, but another experiment
did not discuss how the criterion was selected. Both “Percentile Shaping” and “Value or Method Not Specified”

should be selected.

Variable Coding Notes
Basic Characteristics
Title Enter the study’s title in the text
box
Authorship Copy and paste the full list of
authors from the Covidence study
entry
Year Published Enter year published in text box This is the year that is listed at the top of each study
entry next to the study ID number and author’s last
name.
School Type Select one of the following Public: Study specifically states that school(s) are

options:

- Public

- Laboratory or EEE
- Alternative/Private
- Not Specified

public or part of a school district.

Laboratory of EEE: These are school settings that are
affiliated with a university or lab, often for the partial
purpose of research and data collection

Alternative: Schools that do not fit the “Public” or
“Laboratory or EEE” categories. Includes parochial
schools, charter schools, independent schools, private
schools, etc.

Not Specified: If the school type is not clearly
identified as any of the above options
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Classroom Setting

Select one or more of the
following options:

- General

- Special Education

- Inclusion

- Study not conducted in S’s
typical classroom

- Not Specified

Where did the study procedures occur? This does NOT
necessarily refer to the students’ typical classroom or
the type of classroom they are usually enrolled in.

Example: A student is enrolled in a general
education classroom, but the study procedures
occurred in an empty classroom nearby. This
should be coded as “Study not conducted in S’s
typical classroom” only.

Special education includes: Resource room, self-
contained classroom.

Number of Participants

Enter total number of participants
in the study in text box

This should be the final value of individuals who
participated —not the starting value that may include
students who did not consent to participate or students
whose data were removed later on.

Research Methodology

Select one of the following
options:

-Group Design

-Single-Case Design

The study’s design is often stated at the end of the
method section. Otherwise, examine the procedures
used to determine the design.

Group design: Participants are assigned to alternative
conditions (e.g., one treatment vs. one control) and data
are analyzed at a group-wide level (i.e., analysis is
looking at group statistics like averages, rather than
data for individual participants in isolation). May
include within-subjects or between-subjects
methodologies.

Single-case design (SCED): Types of SCED may
include “multiple baseline,” “alternating treatments,”
“reversal,” or “changing criterion.” Data are analyzed
at the individual level (i.e., changes in a single subject)
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This could refer to one individual student, one
individual classroom, one individual school, etc.,
depending on the level of analysis. In short, changes in
individuals’ behaviors are examined, rather than using
info related to group differences or score averages
across different groups.
Number Females Enter the study’s number of Type “NR” if not reported
female participants in the text
box, using full numbers If clearly gendered pseudonyms are used for students,
participants’ genders can be inferred.
Age (Youngest) Enter age of youngest participant | Type “NR” if not reported
(in years) in text box, using whole
numbers
Age (Oldest) Enter age of oldest participant (in | Type “NR” if not reported.
years) in text box, using full
numbers
Grade Select one or more of the The “general” variables should be selected if no
following: specific grade levels are reported.
-Kindergarten
-1 The “general” options may be selected in cases where
- 2nd participants’ ages or other information lead to
- 3ud reasonable assumptions about participants’ general
- 4 grade levels.
_ Sth
_ 6th
_ 7th
_ 8th
_ 9th
_ 10th
_ llth
_ 12th
- International
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Number Native Hawaiian or Other
Pacific Islander

Enter number of participants who
were Native Hawaiian or OPI
(Hawaii, Guam, Samoa, or other
Pacific Islands) in text box

Number Other Race/Ethnicity

Enter the specific race or
ethnicity in question, followed by
the number of participants with
that race or ethnicity. If more than
one race or ethnicity needs to be
listed, separate entries with a
comma.

Example:
Irish: 8, Spanish: 10

Number Multiracial

Enter number of participants of
two or more races or ethnicities in
text box

Number Unspecified Race/Ethnicity

Enter the number of participants
who had no racial or ethnic data
reported.

rounded down, and values .5 and up should be rounded
up.

Whenever possible, the “Other Race/Ethnicity”
option should be used to provide specific
information that is more consistent with current
APA guidelines related to bias-free language. For
example, if ““Chinese-American” is specified, that
should be noted here, rather than in the broad
‘““Asian” category.

Number EBD Enter the number of participants
receiving special education
services for EBDs

Number SLD Enter the number of participants

receiving special education
services for SLDs

Number Autism

Enter the number of participants
receiving special education
services for autism

Number Other Health Impairment

Enter the number of participants
receiving special education

A value should always be entered for these variables
(rather than “NR”). If no students are identified as
having a disability, the value for all categories should
be zero. Because students may have multiple
disabilities, the total value of disabilities may be
greater than the number of participants.

If students are receiving special education services for
an unspecified disability, those students would fall
under the “Number Other Disability” variable. If a
student is enrolled in an inclusion classroom, it must be




Can’t Do/Won’t Do (CDWD) Select one of the following To inform intervention selection before the full
options: treatment, did the researchers/educators offer students
a reward (with no other treatment components) if they
improved their initial baseline score?
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Yes = Can’t Do/Won’t Do
assessments were conducted prior
to implementing intervention

No = Can’t Do/Won’t Do
assessments were not conducted
prior to implementing
intervention

By themselves, functional analyses should be coded as
“No” for this variable.

The study does not have to name the assessment as
“Can’t Do/Won’t Do,” but (A) the authors must
explicitly state that they are trying to identify whether a
student has a performance deficit and/or performs
better with a reward only; and (B) a reward must be
offered as part of the initial assessment to determine
what intervention will be implemented.

NOTE: If a reward is only offered as part of an
intervention that has already been selected, code this as
a zero. To qualify as an assessment, rather than an
intervention component, rewards must have been
offered before intervention selection, with assessment
results being used to inform subsequent intervention
selection.

Preference

Select one of the following
options:

Yes = Formal preference
assessments were conducted prior
to intervention

No = Formal preference
assessments were not conducted
prior to intervention

A preference assessment is defined as: “A process of
identifying reinforcers for an individual that involves
presenting potential reinforcers and measuring whether
the individual approaches, manipulates, or consumes
the item. Preference assessments can be conducted in at
least three different ways; single stimulus assessment,
paired stimulus assessment, and multiple stimulus
assessment” (Miltenberger, 2016, p. 534).

This does not include general preference inventories or
student suggestions for preferred items. Students’
preferences must be systematically explored to produce
a ranked list of the student’s preferred rewards.

NOTE: If changes in the participant’s behaviors are
measured when rewards are being identified, this is
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NOT a preference assessment and should be coded as a
reinforcer assessment (see below)

Reinforcer

Select one of the following
options:

Yes = Reinforcer assessments
were conducted prior to
intervention

No = Reinforcer assessments
were not conducted prior to
intervention

A reinforcer assessment is defined as: “A process in
which an item from a preference assessment is
delivered contingent on a behavior to see if the
behavior increases. If the behavior increases, the item
functions as a reinforcer” (Miltenberger, 2016, p. 535)

Intervention

Contingency Format

Select one or more of the
following:

- Individual

- Group, Independent

- Group, Dependent

- Group, Interdependent

- Ambiguous,
Individual/Independent

Individual: Reinforcement contingencies are structured
and provided for one specific student

Group, Independent: Behaviors and reinforcement are
occurring in group (i.e. 2+ students) settings, but an
individual’s own performance is the sole determinant
of whether they receive reinforcement

Group, Dependent: Behaviors and reinforcement are
occurring in group settings, and the individual’s access
to reinforcement is entirely dependent upon the
performance of their classmates (e.g., the student only
receives access to a reinforcer if their tablemate scores
80% or higher)

Group, Interdependent: A student’s access to
reinforcement is determined based on their
performance, as well as that of their classmates (e.g.,
reinforcement based on class averages, all students
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must score 90% or above for the class to get a pizza
party)

Ambiguous, Individual/Independent: A contingency is
formatted as either independent or individual, but it is
impossible to differentiate due to unclear procedures,
setting, or group structure.

Criterion Selection

Select one of the following:
- Percentile Shaping

- Alternate Calculation

- General Improvement

- Dichotomy

- Other

- Value or Method Not Specified

How was the specific criterion value determined?
Why/How did the researchers, teachers, and/or
students select the criterion of interest?

NOTE: This refers to the criterion for immediate
reinforcement and NOT the criterion needed to
access backup reinforcers.

e For example, if a student receives a sticker for
each correct answer, “each correct answer” is
the criterion of interest that should be scored.

e Even if ten stickers are then needed to
“purchase” a homework pass or other backup
reinforcer, the “Criterion Selection’ variable
focuses on the immediate relationship between
the target behavior criterion and subsequent
reinforcement.

Percentile Shaping: The criterion is calculated using a
specific equation that integrates the student’s previous
performances on the task. The term “percentile
shaping” must be used.

Alternate Calculation: The criterion was determined
based on a specific calculation outside of percentile
shaping.
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Example: The mean of all students’ baseline
performances was used as the criterion value
for the intervention.

Example: The student’s lowest score at baseline
was used as the initial criterion during the
intervention.

Example: The new criterion was the student’s
previous quiz score plus 10% (i.e., criterion =
1.1x the student’s past score).

General Improvement: The student’s performance
must simply be equal to or higher than their previous
performance, regardless of amount of improvement

Example: The student must beat their previous
score(s) to access reinforcement.

Dichotomy: Instead of an overarching goal that the
student must achieve, reinforcement is provided based
on a dichotomous variable on an individual question,
item, or task. That is, reinforcement is not provided
based on cumulative performance. This can also be
thought of as “Per Item” or “Per Task” criterion.

This is most often seen in cases where a student
receives a reward based on correct/incorrect responses
to single items, or in cases where students receive a
reward based on complete/incomplete items or
assignments. Rarely, this occurs when the target
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behavior is only discussed as pass/fail, with no
information about what percentage is needed to pass.

Please keep in mind:

e Any criteria that discuss percentages, averages,
total numbers correct, etc., should NOT be
classified as a dichotomy.

Example: A student is allowed to go play as soon as
they complete an assignment in class.

Example: A child receives a token or point for each
correct response to a question. (Even if a certain
number of tokens or points must be used to “purchase”
a back-up reinforcer.)

Non-Example: A child receives a token after they
answer seven problems correctly. This would be
coded as “Value or Method Not Specified” unless an
explanation is provided for the reason seven problems
need to be correct for a token.

Example: A child receives a homework pass if they
complete the previous day’s homework (with no
requirements for accuracy or anything beyond
individual task completion).

Non-Example: A child receives a homework pass if
they complete their previous three homework
assignments. This would be coded as “Value or
Method Not Specified” unless an explanation is
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provided for the reason that three completed
homework assignments is the criterion.

Other: The study states the criterion selection method,
but the method does not fit the established categories.

Value or Method Not Specified: The study reports the
criterion for reinforcement but does not specify the
method or process used to determine specific criterion
values. The following are potential situations that fall
under this category:

Example: Students must have five or fewer
errors in oral reading, but it is not clear who
selected this criterion or how it was determined.

Example: An experimenter selects criterion
based on students’ baseline performances
without specifying how these data were used to
select the criterion.

Example: A study states the criterion with no
reference to how it was selected.

Example: Students were told that they would
receive a box of crayons if they did well on
their quizzes. (With no other information
provided.)

Unknown or Randomized
Components

Select one or more of the
following if present:

- Randomized/Unknown Work

Randomized/Unknown Work: Participants do not know
which students’ work will be selected for potential
reinforcement OR they don’t know what specific task
will be used to determine reinforcement.
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- Randomized/Unknown Criteria

- Randomized/Unknown Reward

- None

Example: All students turn in homework, but
three students’ papers will be randomly selected
and scored to see if the students receive candy

Example: A student turns in a packet of five
worksheets, but the teacher will only score one
to determine whether the student gets extra free
time

Example: A student must turn in homework for
math and reading, and the teacher randomly
selects either reading or math as the basis for
reinforcement.

Randomized/Unknown Criteria: Participants do not
know how well they have to perform for reinforcement.
Includes variable reinforcement schedules.

Example: A box contains slips of paper with
75%,90%, and 100% on them. The teacher
randomly draws one of these slips after work is
collected, and the slip drawn specifies how
many students needed to pass the quiz to
receive a pizza party

Example: A student sometimes receives
reinforcement for getting a single problem right
and sometimes receives reinforcement after
every 3 responses.
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Randomized/Unknown Reward: Participants do not
know how they will be reinforced (or what reward they
will receive)

Example: A box contains slips of paper for
extra recess, candy, free time, or a homework
pass. A slip is then drawn to determine how
academic performance will be reinforced.

Academic Subject

Select one or more of the
following:

English or Language Arts refers to cases in which
specific skills (e.g., reading, writing, spelling) aren’t
named as the target, but rather broader subjects like

- Math English Language Arts. This does NOT refer to
- Reading learning English as a new language. If it is ambiguous,
- Writing lean on the side of assuming the study is referring to
- Spelling English in a language arts context.
- English Language Arts
CHANGE TABLE
Pilot Screening
Questions/Concerns Changes Made for Final Manual

stage

The utility of coding the year published during initial screening

“Year Published” variable was moved to full article-coding under “Basic
Characteristics”

The original manual reflected processes based on Zotero PDF
storage and Excel for screening. Zotero was excluded, and
Covidence was used for both PDF storage and screening.

Background information and screening procedures were updated to reflect
the use of Covidence and Excel during screening

Proquest Dissertations & Theses Global (PQDT) database retrieved
a very large amount of irrelevant and duplicate studies

PQDT was removed from search procedures, while Google Scholar was
added to search procedures for the ancestral review
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Significant overlap between the “original study” and “study type”
variables, resulting in difficulty differentiating between the two

“Original study” and “study type” were condensed into a single variable:
“Study Type”

Difficulty separating “Intervention” and “Target” variables for
individual coding of each variable

“Intervention” and “target” were condensed into a single variable:
“Intervention”

Lack of clarity for screening somewhat unique cases, especially
those related to the “setting” and “intervention” variables

Specific examples of included and excluded information were added to the
manual.

Example studies for inclusion or exclusion were added to the notes section
of each variable.

A “frequently asked questions (FAQ’s) section was also added below a
variable’s notes to specify screening procedures for common issues that
occur when coding for a respective variable.

The dependent variables of some studies were inconsistent with or
not sensitive to incremental changes in the targeted academic
behavior

A variable called “dependent variables” was added before a final decision
was made for a study’s inclusion. Specific outcomes were then identified
in the manual as reasons for inclusion or exclusion.

Many studies that appeared in electronic searches only included
contingency-based reinforcement as part of a packaged
intervention, making it impossible to isolate the potential impact of
contingency-based reinforcement

Clarification of the intervention variable was added to the manual, in
which contingency-based reinforcement must have been implemented in
isolation during at least one treatment phase for a study to be included.

Studies using brief experimental analysis (BEA) or functional
analyses were found in searches but were not addressed in the
manual

An FAQ section was added beneath the “intervention” variable to address
the situation. This stipulated that contingency-based reinforcement needed
to be implemented during extended analyses for inclusion (rather than
during brief experimental analysis procedures alone)

Ancestral review procedures were too vague for potential
replication, and the scope of the initial ancestral review appeared to
be missing relevant studies.

Ancestral review procedures were outlined with more procedural
specificity and a brief ancestral review coding table was added.
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A second phase of ancestral review was also added, in which all included

studies were entered into Google Scholar and the “Cited By” function was
used to review all titles and abstracts of studies that had cited the included
study in question.

Pilot Data Extraction

Questions/Concerns

Changes Made for Final Manual

The manual wording and coding options did not reflect the
Covidence software’s template.

The general wording around procedures was updated. Additionally, the
option to select more than one option for relevant variables was
introduced.

Research Methodology Variable: Based on updated screening
criteria, all non-experimental studies were already excluded.

Many group design studies were also quasi-experimental, rather
than experimental with random assignment to conditions.

Coding options are limited to group or single-case design. Studies that
used experimental or quasi-experimental design were both coded as
“Group Design.”

The variables beneath the “Basic Characteristics” sub-header did
not address each study’s setting in any way, though this
information is relevant to additional research as well as the applied
uses of this review.

Two variables were introduced: School Type and Classroom Setting.

Studies often reported the range of participants’ ages, but all
participants’ ages were very rarely reported.

The “Age (Mean)” variable was removed.

Data related to participants’ racial/ethnic characteristics was not
fully inclusive, did not reflect the most recent APA guidelines
relate to bias-free language, and did not account for cases in which

some (but not all) participants’ racial/ethnic data were not reported.

Wording of pre-existing variables was updated to be more inclusive and
reflective of the various ways that participants’ racial/ethnic data were
reported.

Two additional variables were introduced: “Number Other Race/Ethnicity”
and “Number Unspecified Race/Ethnicity.”

A note was added to the manual instructions that the most specific
racial/ethnic data possible should be reported using the “Number Other
Race/Ethnicity” variable. For example, “Chinese-American” and
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“Japanese-American” would be reported using the “Number Other
Race/Ethnicity,” rather than the broad “Asian” category.

Participants’ disability or special education statuses were not coded,
though this information is relevant to future research and applied
work.

Five new variables were created: “Number EBD,” “Number SLD,”
“Number Autism,” “Number Other Health Impairment,” and “Number
Other Disability.”

The coding for the “Preference” assessment variable was unclear
regarding common methods of discerning participants’ reward
preferences.

It was clarified that students’ preferences needed to be systematically
explored in a way that results in a ranked list of preferences. It was also
specifically noted that general preference inventories or student
suggestions were not preference assessments.

In rare cases, studies did not adequately report setting information,
making it difficult to discern whether the intervention occurred in a
group format.

An “ambiguous” option was added for contingency format.

There criterion selection coding options were overly limited and not
applicable to the criterion selection procedures in many included
studies.

Additional criterion identification coding options were added, including
“dichotomy,” “alternate calculation,” and “Value or Method Not
Specified.” “Stable percent improvement” was removed as a possible
coding option.

Many studies utilized additional alternative randomized/unknown
components, beyond randomized/unknown criteria alone.

Additional options to code for randomized/unknown rewards and work
were added to this variable.

Some studies reported the use of contingency-based reinforcement
interventions to target English or Language Arts skills, which were
comprised of reading, writing, and spelling in combination.

English Language Arts was added as a possible subject in coding.
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Appendix B
Screening Training Manual

Contingencies in Classrooms

Screening Interscorer Agreement Training Manual

Updated August 5, 2022

Investigators:
Taylor Hitchings, Syracuse University

Dr. Bridget O. Hier, Syracuse University
Dr. Tanya L. Eckert, Syracuse University

ISA Coding Team:
Samantha Maguire, Syracuse University

Kaytlin Nelson, Syracuse University



133

About the Project

This project is a systematic review of the literature that has examined the effects of providing reinforcement based on students’ direct
academic performances. The only subjects being examined are reading, writing, spelling, and math.

Title: Contingencies in Classrooms: Contingencies in Classrooms: A Systematic Review of Contingent Reinforcement for Academic
Performance

Purpose: To identify the study characteristics, participant demographics, assessment procedures, and intervention components that
have been examined in the relevant literature in this area.

Research Questions:

1.) What are the basic publication and methodological characteristics of the studies that have explored contingency-based
reinforcement interventions for academic performance?

2.) What are the demographic characteristics of participants who have been included in studies examining contingency-based
reinforcement interventions?

3.) What percentage of studies included Can’t Do/Won’t Do assessments to inform intervention selection?

4.) What percentage of studies used preference and reinforcer assessments to identify effective rewards?

5.) What percentage of studies used percentile shaping, stable percentage improvements, or randomized and unknown
contingency components to determine and communicate reinforcement criteria? Among those that used stable percentage
improvements, how much did students’ performances need to improve across sessions according to the reinforcement
criterion?

6.) What percentage of studies used individual contingencies versus group contingencies? Of the interventions that were
administered in a group-wide format, what percentage were implemented using independent, dependent, and
interdependent formats?

7.) How frequently has each specific academic subject (i.e., math, reading, writing, or spelling) been directly targeted with
contingency-based reinforcement interventions, and what academic skills have been targeted within these subject areas?

Dissemination: Will be turned into a manuscript and submitted for publication to JPBI, potential submission to APBS annual
convention
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ISA General Information and Tips

General Info

Overall, there will be approximately 146 studies that need to be scored as part of the initial screening and ancestral review. On
average, screening takes about 80 seconds per study, though this varies based on the length and type of study being screened.

Software Used: Google Drive and Covidence (through any web browser)
Ideal Deadline: Screening completed by September 16, 2022

General Expectations: Because most screening will be done during summer when people may be on vacation or wish to take time
off, specific assignments will not be given on a weekly basis. However, with an ideal deadline of 9/16/22 (assuming actual coding
starts around 8/8), an average of 24 studies should be screened per week. This means that an average of 12 studies per week should be
completed by each coder.

Communication and Meetings: The primary means of communication throughout screening will be email. I am always available at
thitchin@syr.edu, and I aim to respond to all questions or other emails within (at most) 12-24 hours. If either of you would like to
meet to discuss anything over other methods, I am happy to schedule Zoom meetings.

Each Monday during screening, I will review the coding that was completed during the prior week and email specific feedback to each
coder. If more in-depth feedback is necessary, I will request to meet over Zoom with one or both coders.

Broad Coding Tips

e You do not need to read the entire study! Nearly all relevant information will be found in the methods section, typically under
the “sample,” “procedures/treatments,” and “dependent variables” sub-headers. In rare cases, you may need to examine the
results tables to examine how data were analyzed, primarily in relation to the “Subject” variable

e Although variables need to be coded in order for ISA purposes, it saves time to jump around in the spreadsheet itself as
variables appear. I recommend coding all you can from the abstract, then jumping into the methods section for the remaining
variables.

o If the study is ultimately excluded, simply erase the subsequent variables that have already been coded
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e If you are unsure about how to code a particular variable for a study (or it appears to be an odd case), the FAQ’s section of the
coding manual often includes specific examples of hypothetical studies and their coding, which may be relevant. Otherwise,
you’re always welcome to email me!

Software

Google Drive
All coding will be completed in a shared Google Drive folder entitled “Contingencies in Classrooms - Thesis.” The Drive folder will
be shared with your SU email address, unless you prefer otherwise.

Subfolders will be used to differentiate between proficiency checks and formal ISA screening. The proficiency spreadsheet files are
called “Thesis Proficiency ISA_[YOURNAME],” and are separated by coder. There is a single spreadsheet (“Thesis Screening ISA”)
that is used for formal coding by all coders.

The shared Google Drive also holds resources relevant to the project, including the ISA training manual, example coding, and the
coding manual.

Covidence
Link: https://www.covidence.org/

Covidence is a systematic review software that can be accessed on any web browser. It holds a list of all studies that need to be
screened, as well as links to each study’s full text. You will enter your coding decisions in Covidence during formal screening.
Complete procedures can be found in the “Proficiency Procedures” and “Formal Screening Procedures” sections of this manual.

Troubleshooting

XML Error

This error sometimes occurs when you click the blue link to the full text PDF, but it does not open. Instead, in a new tab, you receive
the message:
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This XML file does not appear to have any style information associated with it. The document tree is shown below.

Vv<Error>
<Code>AccessDenied</Code>
<Message>Request has expired</Message>
<Expires>2022-06-04T20:24:12zZ</Expires>
<ServerTime>2022-06-05T17:16:462</ServerTime>
<RequestId>34EE47D72D6YPWRM</RequestId>
<HOostId>0WIZzbzgj4111eM8Npfc9i3QXuDbeLy8bHNznl4i031+0/eUuzK7/j08xKyctocXiPUzgC9+4Wo=</HostId>

</Error>

This error message occasionally occurs when many studies have been screened in a row. Once it happens, you will likely continue to
get this error message for each subsequent full text you try to access. There are two options to solve this:

1.) Refresh the page link (I recommend this in cases where you repeatedly see the error message).

a. NOTE: You will have to redo the “Filter” and “Relevancy” steps each time you refresh
2.) Select “Manage full text” underneath the link, and click the blue full text link from the pop-up box

“Drop PDF to upload”

This error can also occur when you click the blue link for a study’s full text. It happens when Covidence believes you were trying to
drag the link, rather than click it. It looks like this:

#1863 - Agran 2001
Change vote to
Teaching Students To Self-Regulate Their Behavior: The Differential Effects of ihclude

Students-vs. Teacher-Delivered |Reinforcement

»  Abstract “
Agran.pdf (Z Primary Drop PDF to upload
I sloaded by Taylor J
) Manage full text

G Note D History © Duplicate ) Move to screening

Once you get this error, you will not be able to access that study’s full text. To fix this, refresh the page (and again do the filter and
relevancy sorting procedures). You can also just skip it and continue screening the other studies —the next time someone logs in for
screening, the full text will be available again



137

Accidentally clicking the incorrect decision or reason for exclusion

This is fine! Simply shoot me an email and let me know what study it was and what the correct coding should have been. I can easily
fix any accidental coding.

Proficiency Procedures

To achieve proficiency, each coder must score at least 90% agreement on a series of ten practice articles. If 90% is not achieved on the
first round, scorers will complete practice coding until 90% ISA is achieved on sample items.

When you screen, you will need to have both Google Drive and Covidence open. Through Covidence, you’ll have access to studies’
full texts. Actual coding will occur in the Google Drive spreadsheet.

Google Drive

To access proficiency spreadsheet
(1) Open “Contingencies in Classrooms — Thesis” shared folder on Google Drive
(2) Click “Screening” subfolder
(3) Click “Proficiency” subfolder
(4) Open the spreadsheet called “Thesis Proficiency ISA_[YOURNAME]”

Covidence
Link: https://www.covidence.org/

1.) After initial account set-up, click the three straight gray lines in the top right corner of the Covidence homepage and select
“Sign in” from the dropdown menu

2.) Signin

3.) Select “Contingent Reinforcement for Academic Performance” under “Your reviews”

4.) Select “Full text review” to open another dropdown menu

5.) Click “Continue” underneath the number of studies that can still be screened

6.) A list of studies will appear on the page. The next step is to filter these studies so that the only studies that appear are those that
are used for the proficiency check
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a. Click the gray button “Filter” — Click the text box where you can type under “ADD A FILTER” — Select “Pro” —
Click BLUE button “Filter” — Click the gray “Filter” button to hide the dropdown menu
b. Select the gray “Relevancy” dropdown menu — Select “Author”

All remaining studies are those that need to be completed for proficiency. You’ll notice that they all have the tag “Pro” marked in a
dotted blue circle at the bottom of each entry.

Once you’ve accessed the full texts, please complete the proficiency coding in the “Thesis Proficiency ISA_[YOURNAME]” file.

(During formal screening, you’ll enter your inclusion decisions into Covidence after spreadsheet coding, but we ignore this step during
the proficiency stage.)

Feel free to email me or text with any questions or concerns. ISA proficiency will be reviewed, and feedback will be provided as
needed.

Formal Screening Procedures

When you screen, you will need to have both Google Drive and Covidence open. Through Covidence, you’ll have access to studies’
full texts. Actual coding will occur in the Google Drive spreadsheet.

Google Drive
To access formal coding spreadsheet
(1) Open “Contingencies in Classrooms — Thesis” shared folder on Google Drive
(2) Click “Screening” subfolder
(3) Click “Formal Screening” subfolder
(4) Open the spreadsheet called “Thesis Screening ISA” — This is a shared document across all coders

Covidence
Link: https://www.covidence.org/

1.) After initial account set-up, click the three straight gray lines in the top right corner of the Covidence homepage and select
“Sign in” from the dropdown menu
2.) Signin
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3.) Select “Contingent Reinforcement for Academic Performance” under “Your reviews”
4.) Select “Full text review” to open another dropdown menu
5.) Click “Continue” underneath the number of studies that can still be screened
6.) A list of studies will appear on the page. The next step is to filter these studies so that the only studies that appear are those that
are used for the proficiency check
a. Click the gray button “Filter” — Click the text box where you can type under “ADD A FILTER” — Select “ISA” —
Click BLUE button “Filter” — Click the gray “Filter” button to hide the dropdown menu
b. Select the gray “Relevancy” dropdown menu — Select “Author”

All remaining studies are those that need to be completed for formal screening. You’ll notice that they all have the tag “ISA” marked
in a dotted blue circle at the bottom of each entry.

Entering Your Decision into Covidence

Once all spreadsheet coding has been completed and the “Decision” variable has been determined, return to the Covidence tab where
all studies are listed.

a. If the decision in the spreadsheet was “0,” click the blue button “Exclude.” Covidence will prompt you to click on the
reason for exclusion. Select whichever variable was coded as a “0” in your spreadsheet

b. If all variables were coded as a ““1,” click the blue button “Include”

The study has been successfully screened! Its entry will disappear from the list of studies tagged “ISA.”
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Background Resources

The “Contingencies in Classrooms - Thesis”” Google Drive folder also includes PDFs of three seminal articles that provide more in-
depth information about contingency-based reinforcement. These articles may be useful resources to gain a greater understanding of
the theory behind contingency-based reinforcement interventions, critiques of the intervention, the intervention’s history in the school
psychology field, and examples of real or hypothetical instances where these interventions have been implemented.

The included studies are:

Gresham, F. M., & Gresham, G. N. (1982). Interdependent, dependent, and independent group contingencies for controlling
disruptive behavior. The Journal of Special Education, 16(1), 101-110.

Litow, L., & Pumroy, D. K. (1975). A brief review of classroom group-oriented contingencies. Journal of Applied Behavior
Analysis, 8(3), 341.

Skinner, C. H., Williams, R. L., & Neddenriep, C. E. (2004). Using interdependent group-oriented reinforcement to enhance
academic performance in general education classrooms. School Psychology Review, 33(3), 384-397.

In terms of application to this specific project, I would especially urge you to review Skinner, Williams, and Neddenriep (2004).
This article speaks in-depth about academic performance contingencies and the different forms that they take. (C. H. Skinner also
wrote a similar chapter in NASP’s Best Practices in School Psychology 1V, entitled “Best Practices in Contingency Management:
Application of Individual and Group Contingencies in Educational Settings.”)
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Data Extraction Training Manual

Contingencies in Classrooms
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Investigators:
Taylor Hitchings, Syracuse University

Dr. Bridget O. Hier, Syracuse University
Dr. Tanya L. Eckert, Syracuse University

ISA Coding Team:
Dr. Tanya Eckert, Syracuse University

Taylor Hitchings, Syracuse University
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About the Project

This project is a systematic review of the literature that has examined the effects of providing reinforcement based on students’ direct
academic performances. The only subjects being examined are reading, writing, spelling, and math.

Title: Contingencies in Classrooms: Contingencies in Classrooms: A Systematic Review of Contingent Reinforcement for Academic
Performance

Purpose: To identify the study characteristics, participant demographics, assessment procedures, and intervention components that
have been examined in the relevant literature in this area.

Research Questions:

1.) What are the basic publication and methodological characteristics of the studies that have explored contingency-based
reinforcement interventions for academic performance?

2.) What are the demographic characteristics of participants who have been included in studies examining contingency-based
reinforcement interventions?

3.) What percentage of studies included Can’t Do/Won’t Do assessments to inform intervention selection?

4.) What percentage of studies used preference and reinforcer assessments to identify effective rewards?

5.) What percentage of studies used percentile shaping, stable percentage improvements, or randomized and unknown
contingency components to determine and communicate reinforcement criteria? Among those that used stable percentage
improvements, how much did students’ performances need to improve across sessions according to the reinforcement
criterion?

6.) What percentage of studies used individual contingencies versus group contingencies? Of the interventions that were
administered in a group-wide format, what percentage were implemented using independent, dependent, and
interdependent formats?

7.) How frequently has each specific academic subject (i.e., math, reading, writing, or spelling) been directly targeted with
contingency-based reinforcement interventions, and what academic skills have been targeted within these subject areas?

Dissemination: Will be turned into a manuscript and submitted for publication to JPBI, potential submission to APBS annual
convention
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Task: 98 studies met inclusion criteria during screening and will undergo data extraction. Of these, 33 studies were randomly selected
for double scoring to calculate ISA.

Software

Google Drive
All coding will be completed in a shared Google Drive folder entitled “Contingencies in Classrooms - Thesis.” The Drive folder will
be shared with your SU email address, unless you prefer otherwise. Documents specific to data extraction can be accessed in the “Data

Extraction” sub-folder.

The shared Google Drive also holds resources relevant to the project, including the data extraction training manual and the data
extraction coding manual.

Covidence

Link: https://www.covidence.org/

Covidence is a systematic review software that can be accessed on any web browser. It holds a list of all studies that need to be
screened, as well as links to each study’s full text. You will enter your coding decisions in Covidence using the data extraction
template provided. Complete procedures can be found in the “Proficiency Procedures” and “Data Extraction Procedures” sections of
this manual.
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€< EXt ra Ctlon Data Extraction Template Quality Assessment Template

Total included Not started In progress Consensus required Complete

O Al Merge as study Filter by tags Author v

O #257 - Aloisio 2007

Aloisio, Danielle B. i i
oisio, Danielle Continue extraction

Improving homework completion and accuracy:
Interdependent group contingencies with randomly
selected components

Your last edit was 16 days ago Edit

Dissertation Abstracts International: Section B: The Sciences and Engineering //
2007;67(10-B):6039-6039
ProQuest Information & Learning 2007 //

Troubleshooting
Full text will not load

When a study is opened for data extraction, the full text will occasionally fail to open alongside the data extraction template. This
seems to occur across different internet browsers. When this occurs, I recommend returning to the data extraction page where all

studies are listed (picture above).

From here, select the white “View full text” button then click on the blue PDF link for your study of interest. The study’s full text will
then open in a separate tab and should load as normal.

Proficiency Procedures
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To achieve proficiency, each coder must score at least 90% agreement on a series of five practice articles. If 90% is not achieved on
the first round, scorers will complete practice coding until 90% ISA is achieved on sample items.

Practice and proficiency coding are done through the templates in Google Drive, while actual data extraction will occur in Covidence.
Google Drive

To access proficiency template:
(5) Open “Contingencies in Classrooms — Thesis” shared folder on Google Drive
(6) Click “Data Extraction” subfolder
(7) Click “Data Extraction Training and Proficiency” subfolder
(8) Open the PDF called “Data Extraction Template — Editable.”
(9) Download the document and open in a PDF reading software

(10) Complete the template form using pre-added text boxes and marks
(11) Save and email to thitchin@syr.edu or upload to Google Drive
(12) Repeat the process with the next study

Covidence

Link: https://www.covidence.org/

7.) After initial account set-up, click the three straight gray lines in the top right corner of the Covidence homepage and select
“Sign in” from the dropdown menu

8.) Sign in

9.) Select “Contingent Reinforcement for Academic Performance” under “Your reviews”

10.) Select “Extraction” to open another dropdown menu

11.) Click “Continue” underneath the number of studies that can still be extracted

12.) A list of studies will appear on the page. The next step is to filter these studies so that the only studies that appear are
those that are used for the proficiency check

a. Click the text box next to “Filter by tags” and select “Extraction.Proficiency”

All remaining studies are those that need to be completed for proficiency. You’ll notice that they all have the tag

“Extraction.Proficiency” marked in a dotted blue circle at the bottom of each entry. There may potentially be other tags there as well,
but these can be ignored.
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Once you’ve accessed the full texts, please complete the proficiency coding using the Data Extraction Template document on Google
Drive as explained above.

During actual data extraction, you’ll enter your extracted data into Covidence itself using an identical template.

Feel free to email me or text with any questions or concerns. Data extraction proficiency will be reviewed, and feedback will be
provided as needed.

Data Extraction Procedures
When you screen, you will only need to have Covidence open. As mentioned above, I recommend having Covidence open in two

separate windows to make data extraction more efficient. The extraction training manual and coding manual will be available in

Covidence
Link: https://www.covidence.org/

7.) Sign in
8.) Select “Contingent Reinforcement for Academic Performance” under “Your reviews”
9.) Select “Extraction” to open another dropdown menu
10.) Click “Continue” underneath the number of studies that can still be screened
11.) A list of studies will appear on the page. The next step is to filter these studies so that the only studies that appear are
those that are used for the proficiency check
a. Click the text box next to “Filter by tags” and select “Extraction.ISA”

All remaining studies are those that need to be completed for data extraction ISA. You’ll notice that they all have the tag
“Extraction.ISA” marked in a dotted blue circle at the bottom of each entry.

Entering Your Decision into Covidence

Coding can be saved mid-template if you need to stop partway through by selecting the gray “Save” button. Once all data have been
extracted and the template is completely filled in, select the blue “Send for Consensus” button.
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Background Resources

The “Resources” Google Drive folder also includes PDFs of three seminal articles that provide more in-depth information about
contingency-based reinforcement. These articles may be useful resources to gain a greater understanding of the theory behind
contingency-based reinforcement interventions, critiques of the intervention, the intervention’s history in the school psychology field,
and examples of real or hypothetical instances where these interventions have been implemented.

The included studies are:

Gresham, F. M., & Gresham, G. N. (1982). Interdependent, dependent, and independent group contingencies for controlling
disruptive behavior. The Journal of Special Education, 16(1), 101-110.

Litow, L., & Pumroy, D. K. (1975). A brief review of classroom group-oriented contingencies. Journal of Applied Behavior
Analysis, 8(3), 341.

Skinner, C. H., Williams, R. L., & Neddenriep, C. E. (2004). Using interdependent group-oriented reinforcement to enhance
academic performance in general education classrooms. School Psychology Review, 33(3), 384-397.

In terms of application to this specific project, I would especially urge you to review Skinner, Williams, and Neddenriep (2004).
This article speaks in-depth about academic performance contingencies and the different forms that they take. (C. H. Skinner also
wrote a similar chapter in NASP’s Best Practices in School Psychology 1V, entitled “Best Practices in Contingency Management:
Application of Individual and Group Contingencies in Educational Setting
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