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Article 
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Abstract: This study was designed to extend the literature on multicomponent interventions for the children 
of deaf adults (CODA) population. This study used two evidence-based behavior intervention strategies: pre-
session pairing (PSP) and independent group contingency (GC). These strategies have been successfully used 
to decrease off-task behavior in elementary school children with various abilities and diverse backgrounds. 
However, the research on multicomponent interventions has yet to examine their effects on the CODA 
population in inclusive classrooms. This study used a concurrent multiple baseline design across participants 
with an ABC sequence to examine teacher-implemented PSP with independent GC in reducing off-task 
behavior of three CODAs in an inclusive classroom at a public elementary school. The results show that the 
intervention successfully decreased off-task behavior for all participating CODAs. The results suggest that 
CODAs can adapt to classroom rules and expectations when PSP and independent GC are systematically 
applied to them in classrooms.   

Keywords: antecedent-based intervention; function-based intervention; children of deaf adults; pre-
session pairing; independent group contingency 

 

1. Introduction 

According to the National Institute of Deafness and Other Communication, it is estimated that 
90% of the deaf parents have hearing children [1]. These children are referred to as children of deaf 
adults (CODA). CODA implies a unique cultural and linguistic identity, a heritage of Deaf Culture 
infused with the auditory abilities of an individual [2]. However, there has yet to be a firm agreement 
on the title and spelling of the abbreviation [3,4]. Young hearing children of Deaf adults are referred 
to as kids of Deaf adults (KODA), Hearing Mother Father Deaf (HMFD) in the United Kingdom [5].  

CODAs have had a tumultuous relationship with the hearing world. Alexander Graham Bell’s 
mother was deaf. However, he supported the oralist movement and advocated using oral language 
for the Deaf community [1]. The deaf community inherently perceives inferior to the hearing world. 
Johann Conrad Amman [6] in 1873 wrote that deaf people differed from animals very little due to 
their inability to communicate orally. CODAs take on the deafness stigma of their parents. Deaf 
parents might not acquire mainstream principles of parental competencies because of various 
communication barriers and the absence of incidental learning during childhood [7,8,10]. Family 
experiences of CODAs often differ from those of hearing families because of role switching. Children 
become interpreters, protectors, and decision-makers [4,11]. In a hearing family, children absorb the 
traditions and values of their caregivers through experiences and communication [12]. In a family 
with CODAs, there is a generational gap between parents and children. “One Generation Thick 
(OGT)” is a concept of interrupted culture and experiences between deaf parents and hearing 
children [13].  

1.1. Unique family circumstances create unique challenges for CODAs  

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
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In addressing the needs of CODAs, researchers have mainly focused on CODAs’ bimodal 
bilingualism and language development. The scientific world was intrigued with the code-blending 
and code-switching of bimodal bilinguals with a unique ability to use two modalities simultaneously 
for communication [14,15]. Due to having severe language delays and dysfunctional communication, 
many CODAs are placed in special education classrooms and receive speech therapy services [16,17]. 
Culturally diverse deaf families with low socioeconomic status (SES) often have limited literacy skills, 
and those parents cannot fully support or participate in the school lives of their hearing children [18]. 
Research identifies that secure attachment at home and school and well-balanced parental support 
positively influence academic engagement [19]. CODAs share the “deafness” of their parents in every 
single aspect, except for being hearing. These unusual circumstances could result in their difficulties 
[19] with behavior and academic engagement [9. 12,54], and communication in hearing school 
environments. The literature reports that children with limited communication skills often exhibit 
problem behavior due to difficulties expressing their needs and wants [12,53]. CODAs represent a 
marginalized cultural group, and unfortunately, their difficulties in adjusting to a classroom 
environment and academic engagement have received little attention from the researchers [53–55]. 

1.2. Unique family circumstances create unique challenges for CODAs  

Integrating behavior support into the learning environment positively affects student academic 
engagement. A review of over 250 studies that used single-case designs concluded that antecedent 
interventions for individuals with various abilities were successful [31,32]. However, current 
literature on PSP has primarily targeted students with emotional and behavioral disorders or autism. 
Pre-session pairing (PSP) [21–23] and group contingency [24,26] are evidence-based interventions 
that have been documented to increase student engagement and decrease problem behavior. 
Researchers who have used PSP with students of all genders, from diverse environments, with 
varying abilities and academic levels, concluded that this type of antecedent intervention was highly 
effective in preventing and remedying problem behavior [34]. PSP effectively improves behavioral 
outcomes for students with various demographic backgrounds, including genders, diverse racial and 
ethnic groups, age groups, and abilities and disabilities [29,30]. PSP is a rapport-building procedure 
that creates a sense of trust between the learner and practitioner [27]. PSP is an antecedent-based 
intervention, during which the implementer engages in a preferred activity with a student exhibiting 
problem behavior immediately preceding a problematic situation [22]. Pairing the practitioner and 
the learning environment with a highly preferred activity before the instruction without any 
demands decreased problem behavior during the instructional session [21][22] [28].  

Group contingency (GC), another evidence-based behavior strategy, has been found to improve 
student classroom behavior. In utilizing GC to improve individual or group behavior [40], students 
receive a predetermined preference activity or item contingent on compliance with specific 
expectations [25]. Independent GC is characterized as using the same criterion and consequence for 
the same target behavior for the entire class of students, but each individual student’s performance 
determines consequences. Meta-analyses of single case designs from 1960 to 2017 and from 1980 to 
2010, demonstrated that independent GCs positively affect students’ classroom behavior during 
academic instruction from kindergarten to the 12th grade, including those from diverse cultural and 
linguistic backgrounds with different abilities [25,39].  

1.3. Current Study, Purpose, and Research Question  

This study was designed to extend the literature on the multicomponent behavioral 
interventions that included PSP and independent GC by evaluating changes in off-task behavior in 
the classroom. While the literature has documented PSP and independent GC separately [36–40], the 
effectiveness in combination has not been investigated. Combining these two intervention strategies 
is expected to enhance behavioral outcomes in a relatively short timeframe, especially for students 
whose changes in behavior did not reach the desired levels through either intervention alone.  
Furthermore, more research on CODAs should be conducted because it is difficult to determine 
whether the findings of studies on other populations can be generalized to CODAs. To effectively 
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address the needs of CODAs in an inclusive classroom, we aimed to explore the use of a 
multicomponent intervention joining PSP and independent GC to improve classroom behavior 
among these students.  

We evaluated the implementation of the antecedent-based PSP intervention first to decrease off-
task behavior, followed by the PSP combined with independent GC when the reduction of off-task 
behavior was minimal applying PSP alone. To our knowledge, there is yet to be any available 
information about behavior support for CODAs. Thus, the present study aimed to close the gap in 
the literature by identifying effective strategies for improving behaviors among hearing students 
from deaf households in inclusive classrooms. By comparing the baseline behavior to the behavior 
after the introduction of PSP and then PSP with independent GC to three hearing students from deaf 
households, this study aimed to explore how implementing PSP with independent GC decreased off-
task behavior during instructional activities for CODAs.   

2. Method 

2.1. Participants and Setting 

Participants were recruited from a first-grade classroom at an elementary school in the 
northeastern part of the United States. The elementary school had approximately 200 students, and 
the majority were CODAs. The students comprised 45% Hispanic, 25% White, 21% Black, 1% two or 
more races, 5% Asian or Pacific Islander, and 3% Native Hawaiian or Other Pacific Islander. In 
addition, 68% of the students qualified for free lunch, 78% have Individualized Educational Plans 
(IEPs), and 80% have English as a New Language (ENL) services.   

The following five criteria were used to determine the eligibility for the current study. First, the 
participant’s first language was American Sign Language (ASL). Second, the participant used ASL 
daily to communicate with caregivers. Third, participants were in an inclusive classroom. Fourth, the 
participant had to engage in disruptive behavior during at least one academic period (e.g., ELA, 
math, American Sign Language, or morning circle time). Fifth, participants exhibited delays in 
reading and mathematics measured by the online-based i-Ready assessment required of all students 
each year in this school district. The assessment consisted of diagnostic and personalized instruction 
[56]. The diagnostic part of the assessment was used in the current study. Each participant who met 
the criteria was female and had an IEP for speech and langauge impairments. 

Linda 

Linda was 7 years and 6 months old and Hispanic. She lived with several siblings and 
stepsiblings in a relatively crowded household. As a result, her parents did not meet her academic 
and emotional needs; there was an educational and emotional neglect case against her parents with 
the city Administration for Children’s Services. Linda repeated kindergarten due to severe social-
emotional and language delays. Although Linda enjoyed dancing, playing with other children, and 
doing arts and crafts, she exhibited several academic and behavioral issues. Linda often persisted in 
speaking without being recognized by teachers or peers. She made loud and distracting noises or 
repeatedly approached the teacher’s desk without permission. She struggled to follow teacher 
directions and to communicate her needs. Her expressive and receptive vocabulary was limited. She 
used gestures, homemade signs, and various noises to communicate. The i-Ready assessment showed 
that Linda was at the emerging kindergarten level in math and reading. As a result, she received Tier 
2 reading interventions.  

Mary 

Mary was 6 years and 8 months old and Hispanic. She was conceived via surrogate in the 
Dominican Republic, then moved to U.S. to live with her biological father and his husband, both deaf. 
Mary was often observed helping her classmates to transition, preparing for a lesson, and offering 
help and advice to peers and teachers. Mary was an active child who liked dancing and playing with 
her friends and enjoyed talking to her teachers and peers about her family and home life. While she 
had several strengths, her off-task behavior was a major concern for her teacher. Mary engaged in 
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untimely conversations with peers during instruction and independent work periods. She was often 
found to start unyielding arguments or debates with peers or teachers during instruction. In the 
context of academics, Mary was one level below in math and approaching first-grade level 
competency in reading according to the i-Ready assessment, which resulted in her receiving Tier 1 
math interventions.    

India 

India was 6 years and 5 months old and African American. India always offered to help her 
classmates and teachers. She was a sociable child and easily made friends. However, she was often 
observed conversing with her peers during academic instruction and independent work periods 
while rules were not to talk. She interrupted the teacher and could not stay on-task during instruction. 
According to the i-Ready assessment, India was at grade one level in math and an emerging 
kindergarten level in reading. As a result, she received Tier 2 reading interventions. 

2.2. Experimental design   

The study used a component analysis with a multiple baseline design with an ABC sequence 
(baseline, PSP, and PST with GC). Before collecting baseline data, a trial-based behavior analysis was 
conducted to identify the function of each student’s problem behavior. Data were collected at 
baseline, duing intervention, and at a fading phase.    

2.3. Procedures  

2.3.1. Functional Behavior Analysis (FBA)  

The FBA started with the completion of the Functional Assessment Checklist for the Teachers 
and Staff (FACTS) [41]. The FACTS inquired about antecedents, consequences, and instructional 
periods associated with the target behavior. The FACTS results showed that the off-task behavior 
was maintained by teacher attention and escape from difficult tasks for all three participants [42]. 
Each condition was tested during 2-min trials during small group instruction or individual work time 
in the classroom. Each trial consisted of a 1-min test segment and a 1-min control segment. 

During the attention condition, the teacher was near the student providing noncontingent 
attention for 1 min (control segment). The teacher provided verbal attention every 5 s by stating, “You 
are doing very well today. Please focus and continue your work.” During the test segment of the 
attention condition, the teacher sat at her table with the student and began testing by stating, “I need 
to do some work“ and then turning away from the student. She provided attention to the student for 
15 s immediately after the occurrence of problem behavior, and then terminated the trial.  

When testing the escape condition, the teacher did not place any academic demands on the 
student for the duration of the control segment. During the test segment, the teacher provided an 
activity that placed high academic engagement demands on the student and was associated with a 
high rate of problem behavior. The teacher then terminated the trial after removing the task demand 
contingent on the occurrence of problem behavior. When no problem behavior occurred, the trial was 
terminated after 2 min. Two to four daily trials for each condition were performed for three days per 
participant. Testing of each condition lasted approximately 12 to 24 min.   

2.3.2. Baseline     

Once the baseline phase began, procedures were conducted on consecutive school days. The 
teacher implemented typical classroom procedures followed by ongoing classroom management 
strategies (e.g., transition warnings, redirections, and reprimands). The first author observed 15-25 
min of teaching during core subjects to establish the baseline behavior. Observation and video 
recording started at the beginning of the most challenging activity of the day (e.g., reading 
instruction) and ended when the students transitioned to the next activity.  

The dependent variable, off-task behavior was defined as: (a) not having eyes oriented toward 
a given assignment or the teacher during instruction or directions, (b) off-topic comments or 
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questions, (c) not working on an assigned task (e.g., having a conversation with peers, moving around 
the classroom, asking to get water or to use the bathroom), (d) not using the materials appropriately 
(e.g., drawing on the paper, playing with the writing tools, playing with the manipulatives), (e) not 
interacting with teacher and peers when requested, or (f) inappropriate vocalizations (e.g., saying 
that they know the answer, complaining, asking for assistance without an effort to work 
independently, commenting on the weather or talking about the actions of their peers) [43,44]. The 
off-task behavior was measured using a 20-s whole interval recording system in which the interval 
was scored whenever off-task behavior occurred during the entire 20-s. To calculate the percentage 
of time engaged in off-task, the sum of the intervals with off-task was divided by the total number of 
the intervals and multiplied by 100.  

2.3.3. Preference assessment  

The teacher performed a preference assessment to determine a high-interest activity for all 
participants. The participants were informed of a list of activities that included arts and crafts, board 
games or puzzles, and reading or storytelling. They were then directed to select three activities they 
would like to engage in for 5 min with the teacher and classmates. Upon the completion of the 
assessment, the researchers created a script for PSP implementation and a fidelity checklist which 
was modified based on the procedural steps [45]. 

2.3.4. Pre-session pairing (PSP) phase  

Participants were randomly selected for the PSP intervention. After the order of the participants 
was detrermined, each participant was asked to choose an activity from the preference assessment. 
During the intervention for each participant, the teacher engaged in the preferred activity from the 
list with the participant for 5 min before academic instruction was given to the whole class. Off-task 
behaviors were recorded right after the teacher  announced that the instruction had begun. Data 
were graphed right after each session to ensure the need for any adjustments.  

2.3.5. PSP with Independent Group Contingency (GC) phase  

Although the PSP intervention phase decreased off-task behavior for all participants, we added 
the independent GC to maximize the intervention effects [46]. For the independent GC, tokens were 
used as a conditioned reinforcer [47]. Each participant could earn up to five tokens during each 
instructional time when they met the teacher’s set class-wide expectations and rules. Some examples 
of the expections were (i) show respect for teachers, learners, and the learning environment; (ii) show 
engagement by asking questions, completing assignments; and (iii) participate in class discussions 
and activities. Examples for rules include (i) be ready to begin learning at the start of class; (ii) raise 
your hand before speaking; use manipulatives or technology appropriately; and (iii) follow teacher’s 
directions. The earned tokens could be exchanged for a choice-based activity (e.g., drawing; doing a 
puzzle; or reading a favorite book) from a classroom treasure box at the end of the day.   

2.3.6. IOA and Treatment Integrity  

Interobserver agreement (IOA) and treatment integrity were assessed for 33.3%-43% of sessions 
for each student across phases. The fourth author, a special education doctoral student, was trained 
in data collection and independently recorded participants’ target behavior to assess IOA. The 
observers compared interval-by-interval. The number of intervals was divided by the total number 
of intervals to calculate IOA for off-task behaviors. The calculations resulted in a percentage 
agreement between the two observers. IOA on treatment integrity (teacher fidelity of intervention 
implementation) was obtained during 39% of pre-session pairing sessions. The number of steps 
agreed upon by both observers was divided by the total number of steps and multiplied by 100. IOA 
for off-task behavior averaged 98% for Linda, 97% for Mary, and 98% for India. IOA for 
implementation fidelity was 100% for all three participants.  
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2.3.7. Social Validity   

Results of the teacher social validity survey, and student interview indicated that both the 
teacher and the students had a positive experience. The overall ratings were consistently high (e.g., 4 
or 5 on the Likert scale), suggesting that both the teacher and students found the intervention to be 
useful in promoting a positive classroom environment. The teacher indicated that she benefited from 
the process. For example, she reported that she successfully created rapport with the participants and 
the rest of the class, using PSP. She further described the Independent GC as a great motivating tool 
to use to decrease off-task behavior and to successfully engage the participatants in academic 
instruction. According to her, PSP and independent GC were cost-efficient methods of providing 
behavior support for her students and she would continue to use in the future. As such, the student 
participants expressed their pleasure in selecting preferred activities for the class and found collecting 
tokens to be fun. Overall, the participants and teacher found the interventions to be highly desirable. 

3. Results 

3.1. Trial-Based Functional Behavior Analysis 

The results indicated that the function of off-task behavior was to gain attention for all three 
participants. As Figure 1 shows, the participants’ off-task behavior was maintained by the teacher’s 
attention. For Linda, off-task behavior occurred in 100% of the testing segments and 0% of the control 
segments of the attention trials. Off-task behavior occurred in 90% of the testing and 10% of the 
control segments for Marry and 80% of the testing and 20% of the control segments for India during 
attention trials.  

 

Figure 1. Percentage of trials with off-task behavior across control and test segments for attention and 
escape conditions. 
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Escape was found not to serve as a function of any participant’s problem behavior. As the figure 
presents, Linda’s off-task occurred in 20% of the testing segments and 0% of the control segments of 
the escape trials. For India and Mary, off-task occurred in 0% of the control and test segments.   

3.2. Off-Task Behavior 

Figure 2 shows that off-task behavior for all participants decreased when PSP was implemented. 
However, when the independent GC was added to PSP, their off-task behaviors decreased even 
further, and the reduction was maintained during the fading phase. While Linda’s the baseline mean 
was 72.6% (range, 70-75%) for off-task behavior, it decreased to 49.8% (range, 45-56%) during the PSP 
intervention. When the independent GC was added to PSP, her off-task was further reduced to 5.5% 
(range, 5-7%). Her off-task behavior occurred around 5.5% (range, 3-9%) at the PSP fading and 
around 3.6% (range, 2-5%) at the independent GC fading phase. Their off-task behavior remained 
relatively stable.   

Mary’s baseline mean for off-task behavior was 60.2% (range, 45-68%). When the PSP was added, 
the off-task behavior decreased to 38.3% (range, 27-45%) and then to 6.75% (range, 5-10%) when the 
independent GC was applied. The behavior was maintained at 4.25% (range, 1-10%) during the PSP 
fading, and 2.75% (range, 2-3%) at the independent GC fading phase. For India, baseline mean for 
her off-task behavior was 60.5% (range, 45- 75%). During the PSP intervention, it decreased to 32.8% 
(range, 25-43%), further reducing it to 3.75% (range, 3-5%) during the PSP with independent GC 
Phase. During PSP fading, the off-task behavior was maintained at around 3.75% (range, 2-5%). 
During the independent GC fading, it occurred around 2.5% (range, 2 4%).  

Overall, the PSP successfully decreased the off-task behavior of all three participants to some 
degree, but the addition of independent GC markedly decreased the level of off-task behavior. The 
behavior remained stable and low, as indicated by approximately 5% across all participants during 
the fading phases. The results demonstrate that PSP with independent GC is an effective strategy to 
decrease CODAs’ off-task behavior. 

 

Figure 2. Percentage of intervals with off-task behavior across days for 3 participants. 
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4. Discussion  

This study was designed to extend the literature on the multi-component intervention to the 
CODA population by applying PSP and independent GC to three elementary students who exhibited 
off-task behavior. The focus was examining the relative contributions of PSP and independent GC on 
decreasing off-task behavior. In particular, off-task was examined under two conditions, PSP and PSP 
plus GC, in which a new component, GC, would enhance the treatment outcomes. The results 
revealed that the use of the PSP decreased the off-task behavior of all participating CODAs; however, 
the PSP alone was not sufficient in decreasing their off-task behavior to the desired levels. When GC 
was added to PSP, the off-task behavior dramatically decreased, close to zero levels. This result 
suggests that their off-task behaviors will decrease when an intervention that uses PSP and 
independent GC is individually tailored and implemented on each CODA during instruction. 

This study provides a preliminary exploration of the effectiveness of using PSP with 
independent GC for the CODA population. It demonstrates that off-task could be better addressed 
for CODAs when PSP is used in conjunction with GC. These findings support previous research [29–
32] in that combining an antecedent strategy with reinforcement (GC) effectively addresses problem 
behavior in CODAs attending an inclusive classroom. The results also suggest that individualized 
behavior support embedded in whole-class academic instruction could be an inexpensive, time-
saving solution for educators of learners from diverse backgrounds and abilities [22].  

CODAs often exhibit deficits in behavioral engagement, an essential component of academic 
engagement [9]. Literature suggests that high academic engagement strongly correlates with high 
academic performance [9,49]. Further research should examine the relationship between decreased 
off-task behavior and academic performance among CODAs. In the current study, the first author 
was one of two teachers to the participating children. While her co-teacher was teaching, she observed 
that their academic performance improved when the children’s off-task behavior decreased. The 
effectiveness of PSP could be linked to the classical conditioning model [50]. During the 
implementation of PSP, the first author acted as a conditioned reinforcer paired with a preferred 
activity. During PSP fading, the children’s off-task behavior remained low, suggesting that the 
children may have associated the author with a preferred activity. The classical conditioning 
paradigm is a cornerstone of most incentive-based behavioral interventions [51]. Hence, the 
introduction of independent GC, in the form of a token economy, became a natural continuation of 
the intervention because the focus remained on the individual behavior of the participants, and the 
intervention occurred during the whole-class instruction. Independent GC intervention was applied 
to help improve the individual behavior of CODAs by focusing on teaching them the classroom 
expectations and rules. The results showed a marked improvement in all three participants.  

To learn and to adhere to class expectations and rules is an essential skill for CODAs. This 
population has unique needs due to the non-traditional home environment [3,8,13,17]. While their 
home environment demands to sign, CODAs must learn to function in a hearing classroom and to 
follow group expectations for the first time when they enter the school environment. As a result of 
this situation, CODAs could exhibit problem behavior and struggle with synchronizing to group 
expectations and rules. The current research demonstrates that CODAs can learn the necessary 
classroom rules and expectations when PSP and independent GC are systematically applied in 
classrooms. The time constraint prevented collecting data to evaluate the long-term maintenance and 
generalization effects of the intervention. Future research should collect data at these phases to ensure 
PSP with GC can be maintained and generalized to this population.  

In conclusion, more research is needed to understand what strategies effectively address various 
challenging behaviors CODAs may exhibit in the classroom. The current study shed light on using 
PSP and Independent GC with the CODA population. These interventions are easy to administer and 
take little class time without disrupting instruction. Using PSP with independent GC will likely allow 
educators to reach a marginalized, culturally and linguistically diverse sector of learners, CODAs. 
Teachers could support and improve the behavioral engagement of this diverse and unique group 
by introducing PSP in conjunction with independent GC into daily classroom life.   
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