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Abstract 

A mixed methods randomized control trial (RCT) was employed to 
investigate the social validity ratings (i.e., acceptability, appropriateness, 
and feasibility) of middle-school students using an innovative program of 
virtual social scenarios called VOISS (Virtual reality (VR) Opportunities to 
Integrate Social Skills) compared to an evidence-based, video modeling 
intervention, PEERS (Program for the Education and Enrichment of 
Relational Skills). Participants within ten classrooms in four states were 
randomly assigned to VOISS (N=60) and PEERS (N=60). In both 
conditions, participants experienced an estimated 300 minutes of the 
intervention spread over two to four months. All participants were given 
an adapted Children’s Intervention Rating Profile (CIRP), the Intervention 
Appropriateness Measure (IAM), and the Feasibility of Intervention 
Measure (FIM) to determine their ratings of each intervention’s 
acceptability, feasibility, and appropriateness. Results of statistical 
significance reveal that VOISS provides an effective and socially valid 
means of delivering social communication instruction to middle-school 
students.  

 

 

 

 

 

 

 

 

 

 

 

  



 
Issues and Trends in Learning Technologies  Volume 12, Number 2, December 2024 
  

5 

The extent to which an intervention is perceived as socially valid significantly 
influences whether the intervention is selected, implemented, and maintained (Kern & 
Manz, 2004; Mosher & Carreon, 2021). Social-Emotional-Behavioral (SEB) 
interventions (SEBI) and evidence-based practices (EBPs) are often ranked with low 
social validity by adolescents (McCoy et al., 2016, Mosher & Carreon, 2021). 
Interventions delivered through virtual reality (VR) report increased social validity with 
this population due to life-like features improving motivation and engagement (Hew & 
Cheung, 2010; Mikropoulos & Natsis, 2011; Mosher et al., 2024). Despite evidence of 
positive feelings, there is limited research on the effectiveness of VR-delivered 
instruction for building SEB competence in students.  

Meta-analytic research reveals that explicit SEB instruction in schools (e.g., 
directly taught and rehearsed) improves elementary students’ SEB competencies, 
particularly when a program’s theory, climate, assessments, and progress monitoring 
are well aligned (Jones et al., 2017). However, findings for comprehensive well-
aligned SEBI for adolescents suggest they are less likely, overall, to produce 
expected gains in competencies (Yeager, 2017). The SEB pressures adolescents 
face continue to rise. Between 2011 and 2015, emergency room visits related to 
depression, anxiety, and similar conditions for adolescents in the US rose 28%. 
Between 2019 and 2021, emergency room visits for suicide attempts increased by 
51% for adolescent girls (Richtel, 2021). The National Center for Health Statistics 
reported an estimate of 6,600 deaths by suicide among Americans, age 10-24 in 
2020. It is essential to identify SEBI that utilizes evidence-based practices (EBPs) 
and are socially valid for adolescents.  

The Committee for Children (2019) review found acceptable and applicable 
evidence-based SEBI mitigates youth suicide risk factors. A public school district in 
Utah implemented applicable SEBI to all elementary and middle school students and 
two years later noted decreasing rates of youth substance abuse and suicidality 
despite an increase of both in neighboring counties with similar demographics 
(Posamentier et al., 2023). Adolescents must be provided with quality SEBI using 
EBPs, but it is often difficult to know where to start. 

The brain’s method of processing emotions during adolescence undergoes a 
dramatic transformation (Blakemore & Mills, 2014), providing an ideal time for 
meaningful SEBI. The neural and hormonal changes at the onset of puberty offer a 
second opportunity for development in all SEB domains (Blakemore & Mills, 2014; 
Crone & Dahl, 2012). However, finding quality programs to assist adolescents in 
dealing with SEB struggles and life transitions can be difficult. Most programs tend to 
be reconstructed initiatives created for younger children and do not provide the 
flexibility necessary for a dynamic and continuous transaction embedded within the 
context of the student’s cultural environment (Sawchuk, 2021). Technology may help 
reduce educational barriers as it possesses the following unique capabilities:  

● It can provide the flexibility necessary to embark on experiences that are not 
easily constructed within a classroom.  

● It aids students of varying abilities in increasing learning productivity within 
and outside the classroom. 

● It contributes to improving feelings of social acceptance by peers. 
● It increases engagement and motivation to learn. 
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● It mitigates frustration associated with learning. 
● It offers opportunities for confidential skill practice. 
● It allows the intervention to be tailored to the student (Alghazo & Al-Otaibi, 

2016; Glantz et al., 2003; Mosher et al., 2020).  
With the increasing comfort of adolescents in using technology-delivered instruction, 
particularly students with ASD (Kuznekoff & Titsworth, 2013), emerging forms of 
technology should be further explored as a viable SEBI delivery option. 

Social Validity Framework 

Traditional EBPs addressing social skill deficits (e.g., role-playing, video modeling, 
direct instruction) have not been as motivating for adolescents as elementary-age 
students (McCoy et al., 2016). Taylor et al. (2017) showed that evidence-based SEBI 
for adolescents has the potential to produce positive long-term outcomes for students 
with diverse prior experiences, needs, and cultural priorities. SEBI for adolescents is 
reported to be ineffective unless they go beyond building individual competencies and 
consider whether the skills, environment, and instruction within the intervention are 
appropriate and acceptable (Berg et al., 2017; Jennings & Greenberg, 2009). It is 
necessary, then, to understand ways to assist in making SEBI more interactive and 
motivating for adolescents. 

Determining what aspects of an intervention are appropriate, desired, 
generalized, and maintained is critical to an intervention’s success and is known as 
social validity (Fox & McEvoy, 1993). The social validity framework provides a 
measure in which to look at three elements of an intervention: (a) the goals (i.e., 
importance/justification), (b) the procedures (i.e., appropriate/acceptability), and (c) 
the outcomes (i.e., meaningful/importance; Armstrong et al., 1997; Kazdin, 1977). 
Social validity is not something an intervention has or lacks but a multidimensional 
process consisting of numerous variables, including intervention acceptability and 
importance (Finney, 1991; Mosher & Carreon, 2021). Social validity is an important 
predictor of the acceptability of an intervention by participants (Baer et al., 1987). 
Understanding primary aspects of social validity (i.e., technology preferences, use, 
knowledge acquisition) within interventions is essential to determining the method 
most likely to be available, selected, implemented, and maintained by students and 
their educators (Mosher & Carreon, 2021).  

Various forms of immersive learning are currently being used to assist students 
in experiencing and interacting at all levels of immersion when these real-life 
experiences are not otherwise accessible (Radianti et al., 2020; Smith et al., 2022). 
Amongst the most popular and commercially available immersive technologies for 
learning is virtual reality (VR). VR, by definition, is an artificial or digital environment 
that can be accessed through a variety of sensory stimuli provided by a computing 
device (Merriam-Webster, 2022). VR exists as a continuum, with one end allowing 
participants to interact and experience the simulation with non-immersive screen-
based technology to the other end where the participant is fully immersed in the 
technology environment through head-mounted display technology (Mosher et al., 
2024). 

 VR has recently become more affordable and attainable for student use, 
leading to the development of applications suitable for schools. Students, particularly 
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those with disabilities, may benefit from VR features available to schools at low to no 
cost in academic, behavioral, and social-emotional instruction (Mosher et al., 2022). 
VR can allow a student to practice, learn, and engage with skills in a safe and 
authentic environment (Bellani, 2011). Through VR, the environment and skill practice 
can be replicated in an authentic manner with accuracy, repetition, and 
individualization (Carreon et al., 2023a). The task of replicating the instruction in a 
systematic manner in multiple environments without the use of VR can be time 
consuming and costly (Mosher, 2022). For example, a program can create a situation 
where a student is bumped into, breaks an iPad, and needs to ask for assistance. 
This task would be difficult to replicate in person without sacrificing costly technology 
and the time necessary to enlist and train peers to provide accurate feedback and 
responses. Therefore, we must determine if innovative forms of technology (e.g., 
augmented reality, VR, extended reality, generative artificial intelligence, machine 
learning) have the potential to systematically replicate instruction in a manner 
acceptable and easily usable by students while being beneficial to improving student 
outcomes. 

The Social Validity of VR for Intervention Delivery 

Two separate literature reviews (Mosher & Carreon, 2021; Mosher et al., 
2022) explored the social validity of VR to provide systematic and individualized 
social skill instruction to students with autism spectrum disorders (ASD). These 
systematic reviews pointed to virtual technology improving social skills for students 
with ASD. However, the reviews also made apparent the need for conclusive 
research on the ability of VR to improve the targeted social skills of students. Current 
VR research tends to rely on perceived improvements without considering 
quantitative measures (Howard & Gutworth, 2020). VR literature reviews also point 
to the need to understand the preferences of students and implementers on the 
choice of technology to deliver the intervention (Mosher et al., 2022), as this 
preference is shown to influence the intervention’s continued use (Kim et al., 2020; 
Mosher & Carreon, 2021). The prior lack of research in these areas is partly due to 
the limited number of virtual technologies designed to teach SEB skills to middle 
school students and the absence of the ability to use the same intervention within 
varying technologies. 

A strong correlation exists between beliefs about an intervention and the use of 
that intervention (Hew & Brush, 2007; Mosher, 2022). VR offers significant 
advantages for enhancing classroom learning, due to the reported positive beliefs 
from VR users about technology’s content delivery (Carreon et al., 2022; Hew & 
Cheung, 2010; Mikropoulos & Natsis, 2011; Rajendran, 2013). Prior to VR’s use in 
classrooms to improve middle school students’ SEB competencies, the social validity 
and efficacy of such an intervention versus a research-based intervention would be 
beneficial.  

Previous research shows that VR-delivered interventions can be implemented 
with minimal teacher preparation and professional development. This enables 
educators to provide tailored, real-world, standardized interventions in controlled 
environments, allowing students to better personalize their learning experience 
(Charlop-Christy & Daneshvar, 2003; Glantz et al., 2003). Prior studies of the social 
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validity of video modeling also show highly favorable responses to VR interventions 
by student participants (King et al., 2014). Research reveals students with and at risk 
for social-behavioral difficulties have greater social validity toward interventions when 
the intervention takes up little classroom time (i.e., around 30 minutes a session) and 
provides a way for students to covertly self-regulate in a manner that does not draw 
unwanted attention (Felver et al., 2017). Virtual-reality Opportunities to Integrate 
Social Skills (VOISS) and the Program for the Education and Enrichment of 
Relational Skills (PEERS) both allow for covert self-regulation and occupy little 
classroom time. Therefore, it is predicted that the social validity perceptions (i.e., 
acceptability, feasibility, and appropriateness) of students will remain high for both 
PEERS and VOISS and that only a slight increase may be shown in the VOISS 
intervention over PEERS in acceptability, due to the novelty of a game-like VR 
program delivering the instruction instead of a teacher or peer delivering instruction, 
as is common in many current SEB instructional models. 

SEBI for adolescents has not been found to be as effective as interventions 
targeting earlier ages (Heckman & Kautz, 2012). Rarely do middle school students 
report SEBI and SEB programs to be motivating or effective (Yeager, 2017). 
Investigating the social validity of a VR-delivered intervention versus an evidence-
based technology-delivered intervention may illuminate potential barriers (e.g., 
perceived ease of use, motivation, direct versus indirect instruction) to the 
intervention’s use and effectiveness. Such information may be useful in supporting 
current SEB practices within middle schools as well as in shaping future SEBI. 
Therefore, this study seeks to understand further the social validity of VR for 
delivering SEBI to adolescents by answering the following research questions: 

  
1. Is there a statistically significant difference in the pre-and post-acceptability 

ratings of a virtual reality-based social skill intervention versus an evidence-
based video modeling social skill intervention for middle school students? 

2. Is there a statistically significant difference in middle school student ratings 
of feasibility of a virtual reality-based social skill intervention versus an 
evidence-based video modeling social skill intervention? 

3. Is there a statistically significant difference in middle school student ratings 
of appropriateness of a virtual reality-based social skill intervention versus 
an evidence-based video modeling social skill intervention? 
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Methods 
 This study was designed to understand and compare the social validity of a VR 
intervention, VOISS and the highly evidence-based PEERS intervention for delivering 
SEBI to middle school-aged students. A mixed methods group experimental 
randomized control trial was conducted with four stages: pretests, practice, 
intervention, and posttests. These stages are expanded upon in the outlined sections 
below. 
 
Participants 
 The participants for this study were students with and without disabilities 
attending middle school in public, private, and charter institutions across the United 
States. Participants were recruited via email and through a call presented at four 
national and regional educators’ conferences. All participants had to meet the 
following criteria to participate: (a) be middle school-aged (10-15), (b) be identified by 
an educator or practitioner to need expressive or pragmatic social skills determined 
by a reliable and valid assessment (e.g., Clinical Assessment of Pragmatics), (c) be 
able to complete perception rating scales, (d) be willing to participate for the duration 
with follow-up, (e) be willing to use technology for intervention, (f) have an educator to 
oversee the technology usage, (g) have an educator willing to complete rating scales 
about student progress, and (h) have the language (i.e., English) and reading ability 
(i.e., third grade) to participate. Disability diagnosis, if any, was not a prerequisite for 
participation, but it was documented. Parental informed consent and verbal student 
assent were obtained prior to intervention. 
 A total of 152 participants were recruited. After applying the inclusionary 
criteria, 120 participants identified as having a pragmatic social skill deficit remained. 
Table 1 provides detailed characteristics of these participants. 
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 Table 1 

 Participant Characteristics 

Characteristics Total 
(N=120) 

Percentage 

Student Age   
10 years old 48 33.1% 
11 years old 51 35.2% 
12 years old 14 9.7% 
13 years old 7 4.8% 

Gender   
Female 54 45% 
Male 66 55% 

Race & Ethnicity   
African American 7 4.8% 
American Indian/Alaska Native 6 4.1% 
Asian 11 7.6% 
Hispanic/Latino 12 8.3% 
More Than One Race 1 0.7% 
White 85 58.6% 

Diagnosed Disability   
Attention Deficit Hyperactivity Disorder 7 5.8% 
Autism 15 12.4% 

Autism Level 1 10 8.3% 
Autism Level 2 4 3.3% 
Autism Level 3 1 0.8% 

Dual Diagnosis 24 19.9% 
ADHD & LD 7 5.8% 
ADHD, AD, & LD 1 0.8% 
ADHD, Autism L1, & LD 10 8.3% 

ADHD, Autism L1, Depression, & 
OCD 

4 3.3% 

BD, LD, & SPD 2 1.7% 
Intellectual Disability  3 2.5% 
Learning Disability  8 6.7% 
No Known Diagnosis 63 52.5% 

Student Plan Type   
504 1 0.8% 
IEP 25 20.8% 
IEP & Behavior Intervention Plan 3 2.5% 
IEP & Social Skills Plan (SSP) 5 4.1% 
SSP & Pull-Out Social Intervention 17 14.2% 
Student Improvement Team Plan 7 5.8% 
No Formal Plan 62 51.7% 

 
Research Design 
 This study utilized a randomized control trial design to evaluate the social 
validity of VOISS and PEERS for the SEB skill of expressive communication. Once all 
participants were recruited, they were randomized into matched pairs. Pairs were 
matched based on the following hierarchical criteria, with priority taken for the higher 
criteria: (a) student’s primary teacher was identical, to ensure the same instruction 
throughout the school day by each match; (b) similar teacher ratings of student social 
skill performance (i.e., Clinical Evaluation of Language Fundamentals-Pragmatic 
Profile (CELF-5 PP)); (c) similar student ratings of their social skill performance (i.e., 
CELF-5 PP); (d) scores of student answers to the Social Communication Knowledge 
Questions (SCKQ); and (e) student demographic information (i.e., gender, age, 
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disability, experience). Following the pairing of students, each was randomly assigned 
by statistical software (SPSS) to either the VOISS or PEERS intervention. These 
groups were analyzed in SPSS to ensure no statistical variance between the pretest 
expressive communication knowledge and application ratings for each student pair. 
After all students were paired appropriately, an additional assessment of group traits 
(i.e., age, race, gender, educational plan, diagnosed disability) were considered to 
ensure proportional groups. Priority was given to gender and age, as eliminating 
variance amongst 120 participants was not possible. Each group completed a pretest 
and presurvey before intervention. Each group then completed a one-week training 
session to allow for independent understanding and navigation of the individual 
interventions. Following training, participants were expected to complete intervention 
sessions independently. After intervention, students completed the post knowledge 
test and post-survey measures. 
 
Setting and Materials 
 The study was conducted in multiple settings to comply with school COVID 
protocols. However, all participants assigned to either group received the given 
intervention in the same room, at the same time a day, from the same device, and 
with the same teacher. Each student completed all sessions with the same researcher 
on a virtual video conference (i.e., Zoom) with validity coders randomly assigned to 
sessions. All sessions occurred for the participants in their typical classroom, at their 
typically assigned tables, with their one-to-one student-issued device (i.e., Apple iPad 
or Chromebook), a large screen displaying the video conference software, and a 
teacher desktop with the ability to speak one-on-one with any student needing 
assistance. All participants had the same teacher who provided SEBI to them across 
all sessions. The sessions all occurred during the students' typically scheduled SEBI 
time. All interruptions (i.e., field trips, school events) that may cause a lapse in 
participation were controlled by randomly assigning paired participants in the same 
school with the same teacher. The study began in October 2022 and ended in March 
2023. 
 Participants spent two to three sessions, for a total of 90 minutes, within a two-
week period being trained to navigate both the technology devices (i.e., Chromebook, 
iPad) and application (i.e., PEERS, VOISS). With 20 years of SEBI experience, the 
first author implemented all training sessions, including pre-and-post-assessment 
questions. All questions were responded to via online survey software (i.e., Qualtrics). 
Intervention sessions were conducted during the participating school’s SEBI time and 
ranged from 20-60 minutes per day. Students experienced one to four sessions per 
week, varying by participant schedule. The varying intervention length occurred 
because the intervention was designed and intended to be delivered during the 
teacher’s normal instructional time. No additional time was utilized for intervention. In 
total, all participants received an estimated five hours (300 minutes) of intervention 
time over a period of two to four months. 
 
VOISS 
 VOISS is a stand-alone, interactive, social skills, VR application designed to 
enhance the social skills of participants (Carreon et al., 2023b). VOISS was 
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developed by experts in education, special education, and SEBI. VOISS was selected 
due to its cross-platform availability and the reliability data supporting its SEB skill 
competency development. Therefore, participants could receive randomly assigned 
intervention on their familiar device. VOISS is available on many popular devices that 
run Android (i.e., Chromebooks, Android Phones), Apple iOS (i.e., iPad, iPhone), 
Meta/Oculus (i.e., Quest 2/3), and Windows-based laptops. 
 In VOISS, participants are presented with scenarios wherein they interact with 
similar-age peer avatars and familiar school adults (i.e., teachers, administrators, 
cafeteria workers, and paraprofessionals). Participants navigate the scenarios and 
multiple locations using a touch screen or pointing device. Within scenarios, 
participants are presented with an authentic social skill situation and need to use 
critical thinking skills to complete the scenario. To move to the next situation within 
each scenario, participants must select correct multiple-choice responses, move to 
correct locations, or orally respond correctly to a situation. In the event of an incorrect 
response, a natural consequence is displayed, based on the selected choice, and 
narration within VOISS uses direct instruction to reteach the skill and elicit an 
appropriate response. Participants complete the scenarios by obtaining all correct 
responses. Each scenario varies in length, making completion of scenarios 
dependent on student competence in the targeted SEB skill.  
 
PEERS 
 PEERS is an evidence-based social skill intervention for adolescents with ASD, 
attention deficit hyperactivity disorder (ADHD), anxiety, depression, and others who 
are at risk for challenges in SEB competency development. PEERS was selected due 
to its availability across platforms, its development by experts in education, special 
education, and SEBI, and the extensive research supporting its ability to improve 
social competencies through video modeling. PEERS was developed by Dr. Elizabeth 
Laugeson in 2005 at UCLA and has since been used in over 100 countries. The 
PEERS videos used in this study are validated through research and are accessible 
via the same platforms as VOISS (i.e., Chromebook, iPad). Many of the PEERS 
videos are available for free at https://www.semel.ucla.edu/peers/resources/role-play-
videos. Although the videos are labeled “role play,” this study only utilized the video-
modeling portion. It was determined that only the video modeling, not the role play 
portion, followed the fidelity checklist with acceptable procedures to be considered an 
EBP. Videos utilized in this study that were not free were obtained from the PEERS 
trainer with a curriculum guide to inform instruction.  
 In PEERS, participants are presented with social skill scenarios via video 
modeling. Participants watch adolescents and adults take part in problem-solving 
authentic social skill scenarios. Like VOISS, participants participate in various 
environments such as classrooms, libraries, and offices. During the videos, 
participants watch a video with both examples and non-examples with associated 
natural consequences for each. After watching the videos, participants are provided 
an opportunity to imitate the task seen in the video through recall or guided 
questioning of the curriculum. Students then discuss the scenario with the teacher 
and design their video. The scenarios presented in PEERS were selected due to the 

https://www.semel.ucla.edu/peers/resources/role-play-videos
https://www.semel.ucla.edu/peers/resources/role-play-videos
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nearly identical targeted SEB competency instructed within VOISS, to ensure 
instruction of the same measured skill.  
 
Technology to Deliver SEBI  
 Each participant experiences the interventions of VOISS and PEERS through 
their typical school-given device. These devices included multiple models of iPads 
and Chromebooks. While there were multiple models, all devices used one of two 
operating systems (i.e., iOS, Android) and ran the two-intervention software identically 
across platforms. Matched peers used the same platform in identical classroom 
settings, with 102 students accessing the interventions via a Chromebook and 18 
students via an Apple iPad. Each device provided identical access to visuals on the 
screen and audio from the included speaker. It was decided to use the device the 
student typically used verses a new or chosen device to reduce the time needed to 
train and familiarize the participant with the device, decrease results from a 
technology novelty effect, and ensure participants had access to their accessibility 
needs. 
 
Social-Emotional-Behavioral Skills 
 A variety of SEB skills are available in the VOISS and PEERS interventions. To 
compare the effectiveness reliably, we determined that the VOISS Expressive 
Communication (EC) domain and the PEERS Social Communication (SC) domain 
were compatible matches. The VOISS EC domain contained 24 EC skills and 26 
scenarios. These scenarios were sent to four specialists in expressive communication 
and SEB skills (i.e., special educators who provide SEBI and speech-language 
pathologists) to identify and exclude skills that build or may be vulnerable to pretest 
effects, history, and/or maturation. A total of 22 SEB skills and 24 scenarios were 
recommended. These skills were then sent to the same four experts for their 
alignment with the PEERS videos. It was determined that 20 skills within VOISS and 
PEERS covered identical skills. The accompanying scenarios and PEERS videos 
were identified and utilized for intervention and comparison of effects. These same 
skills were also the skills assessed in the Social Communication Knowledge 
Questions (used as a screener for those deficient in social skills) and the Clinical 
Evaluation of Language Fundamentals-Pragmatic profile (measures verbal and non-
verbal contextual communication).  

Social Validity Measures 

Individual surveys containing rating scales were selected as the instrument for 
social validity data collection, rather than focus groups or interviews, because they 
allow students to share their views about the intervention without the influence of 
outside voices, which research shows causes less biased responses than responses 
given when in a group of peers or directly to a researcher (Creswell, 2002). Rating 
scales were chosen over other instruments because subjective measurements are 
more appropriate to assess social acceptance, feasibility, and appropriateness 
(Kazdin, 1977; Wolf, 1978). Surveys were also selected because they produce 
information about beliefs and attitudes, which are otherwise difficult to measure 
using observational techniques (McIntyre, 1999).  



 
Issues and Trends in Learning Technologies  Volume 12, Number 2, December 2024 
  

14 

There are a number of empirically validated scales for measuring social 
validity, such as the Treatment Evaluation Inventory (TEI; Kazdin 1980), Intervention 
Rating Profile-20 (IRP-20; Witt & Marstens 1983); Children’s Intervention Rating 
Profile (CIRP; Witt & Elliott 1985); Behavior Intervention Rating Scale (BIRS; Von 
Brock & Elliott 1987); Treatment Acceptability Rating Form—Revised (TARF-R; 
Reimers et  al. 1992); and the Abbreviated Acceptability Rating Profile (AARP; 
Tarnowski & Simonian 1992). These rating scales are primarily developed as a 
questionnaire with a Likert-type scale completed by either the parent or teacher. An 
adaptation of the Intervention Rating Profile (Adapted IRP; Lane et al., 2015), similar 
to the IRP-15 (a brief version of the IRP; Martens et al., 1985), was first chosen over 
other acceptability rating forms, because the IRP is commonly used in educational 
settings, assesses acceptability of interventions, determines risks, and allows for a 
measure on acceptability of length of treatment as well as effects on the educator 
and fellow students.  

The targeted questions in this study are on students’ feelings of social validity 
rather than educators’ feelings. This caused the Children’s Intervention Rating Profile 
(CIRP; Witt & Elliott, 1985) to be considered. It was noted that this measure was 
created for the acceptability of an intervention. Interventions for adolescence are 
reported to be ineffective unless they consider whether the skills, environment, and 
instruction are appropriate and acceptable (Berg et al., 2017; Jennings & Greenberg, 
2009). An appropriateness measure was determined to be needed in addition to 
acceptance. Finally, interventions that are not feasible are not likely to be maintained 
(Proctor et al., 2011). This is particularly true when considering interventions 
delivered through technology (Lorenzo et al., 2016). Therefore, a feasibility measure 
was also included. This led to selecting three areas of needed measurements: (a) 
acceptability, (b) appropriateness, and (c) feasibility in the measures outlined below. 
 
Adapted Children’s Intervention Rating Profile (RQ 1)  
 

The Adapted Children’s Intervention Rating Profile (Germer et al., 2011; Lane 
et al., 2015) was chosen as the student measure of acceptability because it was 
written at a third grade reading level to allow students to complete the intervention 
ratings. The Adapted CIRP was modified slightly from the CIRP (Witt & Elliott, 1985) 
to maintain the readability, validity, and reliability level of the CIRP while modifying 
vocabulary to better fit current school-age raters. The underlying construct of 
acceptability measured within the Adapted CIRP was well-defined and supported by a 
comprehensive theoretical framework and prior research. The definition of 
acceptability to be measured is how well an intervention will be received or is 
received by a target person or population and the extent to which the intervention 
meets the needs of the target population and context (Briesch et al., 2013; Lane et 
al., 2015; Martens et al., 1985).  

The CIRP was additionally modified by authors of the study based on research 
behind visuals. This change included the addition of pictures accompanying the 
ratings to thumbs up and thumbs down, rather than just the original numbers or happy 
and sad face, to gain a more accurate picture of agreement and disagreement rather 
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than if the question made the student happy or sad. Also, a word was placed with 
every number as students with disabilities in the age group in past assessments 
required additional vocabulary to understand the difference between a 4 and a 5. 
Students completed the measure at Time 1 (the session prior to the start of the 
intervention) and Time 2 (the session immediately after the end of the intervention). 
The measure contained seven questions on a 5-point Likert scale (1=Strongly 
Disagree, 5=Strongly Agree) and was created to assist in determining whether an 
intervention should be selected for use within a classroom. Total scores range from 
seven to 42 with scores of 24.5 or higher considered acceptable (Turco & Elliot, 
1986). Higher total scores indicate greater levels of intervention acceptability.  
 
Adapted Intervention Appropriateness Measure (RQ 2) 
 

After considering multiple feasibility and appropriateness surveys, the 
Intervention Appropriateness Measure (IAM), and Feasibility of Intervention Measure 
(FIM) were selected due to their ability to accurately assess appropriateness and 
feasibility within the targeted population as well as the survey length necessary for a 
thorough understanding while considering time and attention span of the target 
population. The IAM and FIM contain response selection on a Likert scale, which 
ranges from completely disagree (i.e., score 1) to completely agree (i.e., score 5) in 
which higher scores indicate a greater sense of appropriateness or feasibility toward 
the intervention (Weiner et al., 2017). The scales have a Flesch reading ease score 
of 95.15, which is a fifth-grade reading level. There are no specialized skills or 
training needed to administer, score, or analyze the IAM or FIM (Weiner et al., 2017). 
The combined measures take less than five minutes to complete. The IAM and FIM 
received the highest validity and reliability ratings of all student rating scales with a 
fifth-grade reading level or below according to the Implementation Outcome 
Repository. They were the chosen methods of middle school student evaluation 
measures by Program Fit Measures, a California Evidence-Based Clearinghouse for 
Child Welfare.  

Appropriateness is the perceived fit, relevance, or alignment of an intervention 
or practice in a specific context for a specific issue with the expectation or current 
role (Weiner et al., 2017). Appropriateness is a necessary measure to attain whether 
stakeholders’ feelings about the intervention align with their expectations and current 
needs (Proctor et al., 2011). Appropriateness is a similar construct to acceptability 
but remains distinct in that it can ascertain resistance in implementing or partaking in 
an intervention by stakeholders. For example, an intervention may be suitable or 
appropriate for a particular need, but the intervention’s features may make the 
intervention unacceptable to the rater (e.g., too much deviation from the original 
intervention method intent; Proctor et al., 2011). The Intervention Appropriateness 
Measure (IAM) is a four-item scale with excellent internal consistency and strong 
psychometric properties. Cut-off scores for interpretation of FIM results are not yet 
available; however, higher scores indicate greater feasibility. Still, this survey was 
selected for use as an accurate measure of acceptability with the highest scored 
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scale of the three social validity scales developed by Weiner et al. (2017) with a 
Cronbach’s alpha of 0.91.  
 
The Feasibility of Intervention Measure (RQ3)  
 

Feasibility is the extent to which an intervention or practice can be or has 
been successfully implemented within a given context (Weiner et al., 2017). 
Feasibility is connected to the construct of appropriateness but varies conceptually 
(Weiner et al. 2017). For example, an intervention may be appropriate (i.e., relevant 
in a classroom) but at the same time not feasible because the classroom setting may 
not allow for access to the time necessary to complete the intervention (Proctor et 
al., 2011). Feasibility assists in measuring both the practical component of the 
intervention implementation (i.e., how easily the intervention can be implemented) in 
each context in which it will be delivered by the student and those assisting the 
student. The Feasibility of Intervention Measure (FIM) is a four-item scale with good 
internal consistency and reliability with a Cronbach’s alpha score of 0.89 (Weiner et 
al., 2017). Cut-off scores for interpretation of FIM results are not yet available; 
however, higher scores indicate greater feasibility. 
 
Survey Implementation Reasoning 
 

Acceptability is believed to be a dynamic concept, which can change within a 
short period of time. For this reason, acceptability ratings may vary before and after 
intervention implementation. As a result, the student acceptability measures will be 
given at Time 1 and Time 2 (i.e., pre-and-post-intervention). However, 
appropriateness and feasibility are most effectively assessed retrospectively to allow 
raters to have experiences to draw on to form their opinions (Proctor et al., 2011). 
Therefore, IAM and FIM will only be given at Time 2. See Appendix F for a full list of 
the items on each of the rating scales. 

Written surveys can be subject to coverage error and item nonresponse, 
where some questions can be inadvertently or intentionally skipped (Salant et al., 
1994). To resolve the possibility of coverage error, the questions of the survey were 
electronically randomized by classroom to help limit biased context results and 
ensure that if people quit partway through the survey, the data collected would not be 
substantially affected. Randomization also limited the possibility of order influencing 
the participants’ responses.  

The surveys were distributed to all matched participants within the same 
timeframe to ensure the surveys do not reflect seasonal or temporal differences. 
Data was analyzed immediately following collection. Qualtrics (Provo, UT) was 
chosen for the survey platform because of its accessibility, data security, and 
randomization features. Experts were consulted to ensure appropriate language and 
response options as well as to assess whether the surveys measured the target 
construct (Browne & Keeley, 1998; Fowler, 1995). 
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Pretest 

Before beginning the intervention stage, students completed an Adapted 
CIRP through Qualtrics on their preferred device (Chromebook, iPad) as well as a 
knowledge-based test to determine pre-knowledge scores. The test and surveys 
were read aloud to the student by the same person and in the same classroom with 
their matched peers.  

Posttest 

The post surveys (IAM, FIM, and CIRP) and knowledge assessment were 
presented to students through Qualtrics on their preferred device (Chromebook, 
iPad). Effect size estimates for each intervention condition were calculated using the 
partial eta squared effect (Gray & Kinnear, 2012) from ANOVA Repeated Measure 
and Cohen’s d (1988) from the independent samples t test. Partial eta square effect 
sizes are categorized as small (.01), medium (.06) and large (.14 or higher). Cohen’s 
d effect sizes are categorized as small (0.2), medium (0.5) and large (0.8 or higher).  

Results 
A 2-by-2 mixed-design analysis of variance (ANOVA) was performed to 

evaluate whether there were significant effects between pre-and-post-CIRP survey 
ratings and pre-and- post-knowledge assessments. An independent samples t test 
was performed on measures with post ratings only (i.e., IAM and FIM) using 
Levene’s test for equality of variance prior to calculating effect sizes for each 
intervention condition to determine if ratings between groups were statistically 
significant. Finally, statistical significance (p < .05) was calculated for all measured 
variables. 

Acceptability. To evaluate whether there were significant effects between pre-
and-post- CIRP, an ANOVA was performed to answer the following question: Is there 
a difference in the acceptability ratings of a VR based social skill intervention (VOISS) 
versus an evidence-based video modeling social skill intervention (PEERS) for middle 
school students? It was predicted that acceptability of students will remain high for 
both PEERS and VOISS and only a slight increase may be shown in the VOISS 
intervention due to the novelty of VR. 

As predicted, the repeated measures analysis of variance with student CIRP 
ratings of intervention acceptability as the dependent variable found a significant 
effect (F[1, 118] = 46.54, p < .001) with a large effect size (partial eta squared of 
0.28). Both interventions were found highly acceptable to students pre (M= 30.47) 
and post intervention (M= 34.75). There was also a significant interaction when 
looking at each group (F[1, 118] = 14.21, p < .001) revealing that the VOISS 
intervention was significantly more acceptable than PEERS with a medium effect 
size (partial eta squared of 0.11) pre-to-post ratings. When isolating the 
interventions, those receiving the VOISS intervention (F[1,59] = 40.17, p < .001) 
increased their ratings of intervention acceptability significantly with a very large 
effect size (η2 = .41). Those receiving the PEERS intervention also increased their 
ratings of intervention acceptability significantly (F[1,59] = 6.14, p = .016) with a 
medium effect size (η2 = .09). The prediction that both interventions would be seen 
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acceptable by students was accurate as was the prediction that VOISS would be 
rated more acceptable than PEERS by students. See Figure 1 for student CIRP 
ratings of acceptability. 
 
Figure 1 
 
 Student CIRP Ratings of Intervention Acceptability 

 

 The largest increase in ratings on the CIRP pretest to posttest was for the 
rating on the question “this program could help other kids too,” which started with a 
63% completely agree response and rose to an 85% completely agree response. 
Although acceptability remained high for both interventions, the mean acceptability for 
specific questions for the PEERS intervention saw a decrease in three questions. 
After the PEERS intervention, the ratings of liking being in the program, believing the 
program will be helpful in school performance, and believing this program is the best 
method for the participant went down. Table 2 provides the questions and the mean 
responses for each group. Within Table 3, in bold, is the mean difference pretest to 
posttest for each question by group.  
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Table 2 
 

 CIRP Question Response Means Pretest and Posttest with Mean Difference for 
Each Group  
  

The program we 
will use sounds 
fair. 

   
…we used was 

fair. 
  

This program could 
help other kids too. 

 
…will help other 

kids, too.  

I think I will like being 
in this program. 

 
I liked the program we 

used. 

I think being in this 
program will help me 

do better in school. 
Being in this 

program helped 
me... 

PEER
S 4.50 4.80 0.30 4.07 4.93 

0.8
7 4.33 4.30 -0.03 4.22 3.98 -0.23 

VOISS 4.63 5.42 0.78 4.27 5.52 
1.2

5 4.80 5.28 0.48 4.67 5.05 0.38 

Total 4.57 5.11 0.54 4.17 5.23 
1.0

6 4.57 4.79 0.23 4.44 4.52 0.08 
 

Rever
se 

Score 
Rating

s 
Report 

Here* 

I think my teacher 
will be (was) too 

harsh on me. 
  

…was too harsh 
on me. 

Being in this 
program may cause 

problems with my 
friends. 

  

…caused problems 
with my friends.   

There are better ways 
to teach me. 

 

…were better ways to 
teach me.  

 
 

 
Total 

Pre   

 
 

 
Total 
Post  

 M
ea

n 
D

iff
er

en
ce

 

PEER
S 4.50 5.13 

0.6
3 4.53 5.40 

0.8
7 3.87 3.62 -0.25 

30.02 32.1
7 

2.15 

VOISS 4.72 5.55 
0.8

3 4.65 5.63 
0.9

8 4.23 4.88 0.65 
31.97 37.3

3 
5.36 

Total 4.61 5.34 
0.7

3 4.59 5.52 
0.9

3 4.05 4.25 0.20 
31.00 34.7

5 
3.75 

*Questions in the bottom portion of the table show scores after reverse scoring. For example, “I think my teacher 
will be too harsh on me” increase pre to post in bold shows that they are less likely to believe their teacher will be 
harsh on them after intervention. 
 

Appropriateness. Inspection of Q-Q Plots revealed that IAM scores were 
normally distributed for both groups and that there was homogeneity of variance as 
assessed by Levene's Test for Equality of Variances. Therefore, an independent 
samples t test was performed on the data with a 95% confidence interval (CI) for the 
mean difference to answer the following question Is there a difference in 
appropriateness ratings between interventions? It was predicted that both groups 
would indicate high appropriateness ratings for the PEERS and VOISS interventions. 
It was found that appropriateness ratings interaction was statistically significant with a 
large effect size (t[118] = 5.44, p < .001, d = 0.99). Middle school students’ ratings of 
appropriateness for VOISS (M =18.22) were significantly higher than those for 
PEERS (M = 14.53).  

The prediction that both interventions would be seen appropriate by students 
was not accurate. Student participants rated VOISS as “completely agree” on 91 to 
92% of questions on acceptability with “the program seems suitable” as the highest 
rated question. Student participants rated PEERS as “completely agree” on only 66 to 
81% of questions on acceptability. The areas which student participants did not find 
acceptable in relation to the PEERS intervention were on whether the intervention 
seemed “fitting” and was “a good match” to their wants and needs. Table 3 provides 
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the means and standard deviations for each intervention group on all social validity 
measures administered. 
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Table 3 
 
 Mean Acceptability, Appropriateness, and Feasibility of the Interventions 
 

Pretest Group Mean SD Posttests Group Mean SD 
Pre   PEERS 30.25 5.739 IAMb PEERS 14.53 3.92 
CIRPa  VOISS 30.68 5.369  VOISS 18.22 3.48 

Total 30.47 5.538  Total 16.38 3.7 
        

Posttests Group Mean SD FIMb PEERS 18.45 3.31 
Post  PEERS 32.17 4.396  VOISS 18.82 2.00 
CIRPa VOISS 37.33 4.725  Total 18.64 2.66 
 Total 34.75 5.233 

    

        

a Total scores range from 7 to 42 with scores of 24.5 or higher considered acceptable (Turco & Elliot, 
1986) 
b Total scores range from 4 to 20 with higher scores considered higher social validity (Weiner et 
al., 2017). 
 

Feasibility. Inspection of Q-Q Plots revealed that FIM scores were normally 
distributed for both groups and there was homogeneity of variance as assessed by 
Levene's Test for Equality of Variances. Therefore, an independent samples t test was 
performed on the data with a 95% confidence interval (CI) for the mean difference to 
answer the following question: Is there a difference in middle school student ratings of 
feasibility of a VR based social skill intervention (VOISS) versus an evidence-based 
video modeling social skill intervention (PEERS)? It was predicted that the feasibility 
of students toward both interventions would be high. Higher scores on the FIM 
indicate greater feasibility. It was found that both interventions were highly feasible, 
with a mean score between 18 and 19 out of 20 for both intervention groups. One 
intervention was not statistically different than the other intervention in ratings of 
feasibility (t[118] = 0.73, p = 0.465, d =0.13). Both interventions received between 91 
to 98% “completely agree” responses to feasibility questions. The VOISS intervention 
had the highest ratings on the question “the program seems easy to use” at 98% of 
participants giving this question a 5 rating of “completely agree.” There were no 
neutral or negative ratings on “the program seems easy to use” and “the program 
seems possible” for the VOISS intervention. See Table 4 for mean responses to 
feasibility and appropriateness questions. 
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 Table 4 
 Mean Responses to Intervention Feasibility and Appropriateness Questions 
 

IAM The program seems 
fitting.  

The program seems 
suitable. 

The program seems 
applicable.  

The program seems like a 
good match.  

VOISS å:273 
 M: 5 

91% ca   
  5% cd 

å:275 
M:5 

92% ca  
  3% cd 

å:273  
M: 5 

91% ca  
  7% cd 

å:272  
M: 5 

91% ca  
  7% cd 
 

PEERS 209   
M:2 

69% ca    
  3% cd 

222      
M:4 

74% ca   
  3% cd 

244     
M:4 

81% ca  
     0 cd 

197  
M:2 

66% ca   
  5% cd 

FIM The program seems 
implementable.  

The program seems 
possible.  

The program seems 
doable.  

The program seems easy 
to use.  

VOISS å:273  
M: 5 

91% ca  
  3% cd 

å:288  
M: 5 

96% ca   
    0 cd 

å:273  
M: 5 

91% ca   
  5% cd 

å:295  
M: 5 

98% ca  
     0 cd 
 

PEERS å:272 
M:5 

91% ca  
  5% cd 

å:282 
M:5 

94% ca  
  5% cd 

å:274  
M:5 

91% ca  
  5% cd 

å:279 
M:5 

93% ca   
  5% cd 

 

å60: Raw score out of 300 possible points; % sa: Percent of students rating a 5 “completely agree” on 
this question 
% sd: Percent of students rating a 1 “completely disagree” on this question; M: Closest mean rating  
 

Efficacy. Although the effectiveness of the intervention was not a research 
question 
within this portion of the study, it is helpful to understand that both interventions were 
found effective in improving student knowledge of expressive communication skills. 
This is an important finding as it allows us to state that we are looking at the social 
validity of two interventions, which were both found to be significantly effective in 
improving expressive communication knowledge, an essential aspect of all SEBI. 
The expressive communication knowledge test was analyzed before and after the 
intervention and showed a significant interaction (F[1, 118] = 46.45, p < .001) with a 
large effect size (partial eta squared of 0.28). Additionally, the interaction between 
the groups was significant (F[1, 118] = 235.9, p < .001) with a very large effect size 
(partial eta squared of 0.67). After the intervention, the social communication 
knowledge means increased by 9.4 points, representing a 24% improvement 
compared to the preintervention scores. 

Discussion 
Adolescents often prefer technology-based interaction to address areas of 

social communication weakness over face-to-face (Sweeney et al, 2019). However, 
there is limited research as to whether a VR intervention that improves social 
communication is acceptable, appropriate, and feasible for middle school students 
with varying disabilities and from a variety of backgrounds. This study examined the 
social validity of a VR intervention for social communication knowledge acquisition 
and application. Study findings indicated high ratings of acceptability, 
appropriateness, and feasibility for the VR intervention among middle school 
students. This finding is consistent with previous research revealing high social 
validity of VR interventions presented through iPads and Chromebooks with 
adolescent students (Mosher et al., 2022; Lozano-Álvarez et al., 2023). Interestingly, 
the acceptability and feasibility of PEERS was also high. This is in line with research, 
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which reveals students with and at-risk for social-behavioral difficulties have greater 
acceptance of interventions when the intervention takes up little classroom time (i.e., 
less than 30-min a session), is presented through technology (Wong et al., 2020), 
and does not draw unwanted attention (Felver et al., 2017). The acceptability and 
appropriateness of the VOISS intervention was significantly higher than PEERS, a 
program known for being enjoyed and valued by adolescents (Gilmore et al., 2023).  

Rating results showed that although both interventions were found acceptable 
and feasible, PEERS was not found appropriate by several adolescents, whereas 
VOISS was found both appropriate and accessible. This finding should be explored 
further through mixed methods research to understand the reasons for the high 
levels of feasibility, appropriateness, and acceptability for students receiving the 
VOISS intervention over those receiving PEERS. 

Social Validity of a VR Intervention to Improve Social Communication Skills 

Social validity is a critical component of social communication interventions 
(Carter & Wheeler, 2019; Hansen et al., 1989). Study findings agree with Halabi et 
al. (2017), who found VR interventions not only improve skill performance for 
students with pragmatic delays, but also that they have greater acceptability than 
other instructional methods. The largest increase in acceptability ratings for both 
interventions was on the question of agreement as to whether this program could 
help other kids, which started with a 63% “complete agreement rating” and rose to 
85% rating “complete agreement” to the question. This suggests that students 
recognize benefits after the interventions they had not expected before the 
interventions. Although acceptability remained high for both interventions, the mean 
acceptability for three questions for the PEERS intervention saw a decrease (i.e., 
liking being in the program, believing the program will be helpful in school 
performance, and believing the program is the best method for the participant). This 
may indicate that students felt less favorably about aspects of the PEERS 
intervention, particularly related to the interventions’ helpfulness and fit, than they did 
prior to intervention implementation. The term “fit” within the acceptability scale is 
also similar to terms used in the appropriateness scale, which found the PEERS 
intervention ratings substantially lower than VOISS. In future research, it would be 
helpful to conduct a year-long study utilizing all the additional aspects of both 
programs beyond the social narratives and video modeling (i.e., PEERS 
intervention’s role plays and parent generalization support strategies and VOISS 
intervention’s activities throughout SEB domains and teacher generalization tactics) 
to determine how this may influence student acceptability and appropriateness 
ratings.  

Appropriateness ratings of the VOISS intervention in comparison to the 
PEERS intervention was statistically significant with a large effect size. Since both 
interventions teach the same expressive communication skills and are delivered 
through the same preferred device to randomly matched peers, this finding suggests 
an aspect of the intervention (e.g., representation of cultures, method of breaking 
down skills, response options), rather than the skills themselves or the delivery 
device, may be the cause. The appropriateness ratings by student participants on 
individual questions for PEERS was only 66 to 81% in “complete agreement” 
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compared to the VOISS appropriateness “complete agreement” ratings in the 91 to 
92% range. This finding should be investigated further, particularly considering the 
comments discussed in the acceptability ratings. This finding also raises the question 
as to whether an intervention can be considered acceptable by middle school 
students (e.g., convenience, ease of use, meets needs) but not appropriate (e.g., 
fitting, a good match, best option).  

Both interventions were reported as highly feasible, with a mean score 
between 18 and 19 out of 20. One intervention was not statistically different than the 
other in feasibility, as both interventions received between 91 to 98% “completely 
agree” responses to all feasibility questions. Although there were a couple of 
students who rated some aspects of PEERS as neutral or not feasible, there were no 
neutral or negative ratings for the VOISS intervention on “the program seems easy to 
use” and “the program seems possible.” This reveals that both interventions have 
high ratings for ease of use. Future research should consider if intervention feasibility 
for students may be higher when the technology delivering the intervention is familiar 
to students. This knowledge would be impactful for curriculum developers, as 
understanding what improves the successful implementation of an intervention within 
a given context is vital for intervention implementation and maintenance (Weiner et 
al., 2017).  

Prior research shows video modeling to be a highly favorable intervention for 
students (King et al., 2014). Yet, VOISS was rated as significantly more acceptable 
and appropriate than PEERS. Some researchers attribute greater acceptance of VR 
instructional programs over other interventions to be due to the pressure-free 
practice environment within VR, reducing the stress for students (Pizzoli et al., 
2019), while others attribute high acceptability to the “real-life” feeling within VR 
(Halabi et al., 2017). It would be advantageous to understand which aspects of 
interventions improve acceptability for students who need assistance building SEB 
competencies.  

Although not a part of the original questions presented for examination, the 
comments section at the end of participants’ CIRP surveys suggest the content of 
the intervention and how it is presented may be just as important as the element of 
realness and reduced stress. Two comments, coming from students who rated the 
highest acceptability and applicability, one from each intervention group, provided 
information on the benefit found in the way the instruction was given. A student in the 
VOISS group commented, “The program was funny, had realistic situations and 
reactions. I liked understanding why I was supposed to respond a certain way.” The 
student using PEERS commented, “I didn't like how sometimes they would do the 
same topic, but I liked that what they talked about sometimes happens to me too. 
Now I see how to respond next time.” The same phenomenon was discovered in the 
comments from those with lower acceptability and appropriateness ratings. All three 
of the 120 students who did not find the intervention acceptable (scored lower than 
24.5 CIRP) and had lower ratings on intervention appropriateness (scores of 6, 10, 
and 15 out of 20) were receiving the PEERS intervention. One student stated, “I 
would not like to do it again because it is too hard and frustrating. And I am sorry to 
say but it's kind of boring.” Another stated, “The picture quality on videos is good and 
the people we watched are real relatable people, but imitating what they did correctly 
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after didn't help me understand why I am supposed to do that.” A third participant 
added, “Acting was okay minus screaming one, some good examples, but did they 
really have to do it again and again, we get it already. It was like class most of the 
time boring. We talk, share about our day, film each other doing the right action to 
one of our problems and watch the one who gets it right over. But what right looks 
like to her is sus.”   

After asking a follow-up question on one comment, it was discovered “sus” 
refers to suspect interpretations of something, and the participant felt that sometimes 
the correct action in the eyes of a teacher is not the correct action to maintain friends 
for a student. The comments suggest there may be benefits in examining, in future 
research, the aspects within interventions (e.g., repetition, response options, 
relevancy of scene) separately, to examine what causes one intervention to be more 
acceptable than another.  

Limitations 

The purpose of this study is to determine middle school students’ perceived 
acceptability, feasibility, and appropriateness of a VR-delivered SEBI (VOISS) 
versus a SEBI delivered through video modeling (PEERS). The interventions within 
this study present the EBPs of social narratives and video modeling. However, this 
study does not consider whether social narratives within the VR intervention (VOISS) 
are consistent with the indicators of EBPs. This study does not seek to determine if all 
VR SEBI increase student SEB competencies, as this would require a more 
considerable number of VR programs created for this purpose. Choosing to focus on 
middle school students does not provide enough information to determine the 
implications of this research for those younger than ten and older than fifteen. 

Although we recruited at national and regional conferences, this study’s 
participants were limited to four states, making it difficult to generalize the diverse 
population of the United States. The primary method of determining social validity 
were participant rating surveys. Creswell (2002) states the major disadvantage of 
surveys are that they report what people think not what they do, may have low 
response rates, and do not provide participants flexibility in question responding. 
These disadvantages do not apply to this research because students' beliefs, not 
their actions, were being analyzed. Also, the selected surveys were all chosen based 
on their validity and reliability data and current use within education. There was a 
comment area added to the surveys within the CIRP adaptation for students to 
provide any additional thoughts. 

A final limitation to this study was the way students interacted with the 
individual group technology. There was more time spent outside the device with 
teacher interaction for PEERS. VOISS utilizes built-in questions and answers. 
Prompts from outside the technology by educators were often related to remaining 
engaged with the device, whereas PEERS requires interaction with a trained 
educator. However, the results allow effective comparisons of VOISS’s ability to 
intervene as a stand-alone SEBI. 
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Implications for Research and Practice 

This study supports data on the effectiveness of non-immersive VR 
interventions (Carreon et al., 2023b; Howard & Gutworth, 2020; Mosher & Carreon, 
2021; Mosher et al., 2022) by demonstrating that a non-immersive VR intervention 
presented through a classroom’s current technology was a highly acceptable 
intervention. Participant CIRP responses suggest the intervention within the 
technology may be as, if not more, important than the technology delivering the 
intervention. Comments by students on the CIRP, as well as the significantly lower 
acceptability and appropriateness ratings of PEERS compared to VOISS, suggest 
having knowledge of why a skill should be performed in a certain manner and in a 
specific place may be just as important as providing examples of what the skill looks 
like and a practice environment. Social communication skill application is often 
performed in combination with multiple other social skills and is contextually 
dependent (Ke, et al., 2018). The complexity of this dynamic task increases the 
challenge of understanding why and when to translate social skill knowledge to 
performance, particularly for students with pragmatic delays. Future research of 
interventions that contain the “why” and “where” behind pragmatic skills may assist 
educators in choosing interventions that have higher levels of efficacy and social 
validity.  

Another important discovery in this study that warrants investigation by future 
researchers is the measurement tools used to determine whether classroom 
interventions for adolescents should be adopted. Often, the primary student 
measurement tool to determine if an intervention should be adopted is a measure of 
intervention acceptability (Common et al., 2018). It is less common that educators 
add additional ratings of feasibility and appropriateness. However, this study found 
that, though feasibility and acceptability were adequate for the PEERS intervention, 
appropriateness was not. Overall, students did not term acceptability to hold the 
same meaning as appropriateness, as shown by the differing scores in these two 
areas by the same rater on the same day about the same intervention in this study. 
Although appropriateness may entail aspects of acceptability, as shown in the two 
questions within the IAM appropriateness scale that are like those found in the CIRP 
scale (i.e., “the program seems suitable” and “the program seems applicable”), 
appropriateness measures a crucial understanding of whether adolescents feel the 
intervention best fits their needs. PEERS had lower ratings of “completely agree” on 
the intervention’s perceived “fit” and “match.” Many adolescents report SEB 
programs to be “unmotivating,” “irrelevant,” and “out of date” (Heckman & Kautz, 
2012; Yeager, 2017). Meta-analyses reveal varying degrees of effectiveness of social 
skill programs for adolescents, which may be due to a feeling of “mismatch” by 
students (Corcoran et al., 2018; Gates et al., 2017; Wolstencroft et al., 2018). These 
terms of “irrelevant” or “not fitting” are terms more often associated with an 
intervention’s appropriateness rather than acceptability (Weiner et al., 2017). It would 
be helpful in future studies to look at interventions being seen as “acceptable,” which 
contain research-based methods but are not making significant growth to determine 
if these interventions are rated appropriate by their user. 

Finally, this study points to the need for future researchers to determine the 
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cultural fit of an intervention prior to the intervention’s implementation. The expected 
norms and behaviors of cultures are embedded within social skill acquisition. 
However, the educators’ expected norms may not be an appropriate fit to the 
student’s cultural norms. For example, evidence shows positive outcomes when 
using social narratives and video modeling to develop social communication (Smith 
et al., 2020; Wong et al., 2015). However, identifying appropriate responses can be 
subjective and thus challenging, especially when educators create these without 
guides and examples that fit the student’s needs. Both the PEERS and VOISS 
interventions provide these examples for the student, so all that is required is that the 
teacher follow the implementation guide rather than create content. Having this 
validated content within an intervention improves consistency, regardless of the 
educator implementing the program.  

CIRP comments from a study participant revealed the created content of his 
educator, as well as videos within PEERS, contained “suspect” content that was not 
a correct fit for him to keep and maintain relationships. Inappropriate instruction in 
skills was also discovered in the PEERS curriculum during the matching process. 
These skills were not used in this study and were not found within VOISS. For 
example, PEERS has listed good and bad eye contact as a curriculum skill and have 
video models to teach students to maintain eye contact with a speaker. For those 
within the Navajo tribe, this would be offensive instruction, as making eye contact is 
seen as disrespectful and impolite (National Park Service, 2018). There are 
additional populations (i.e., adolescents and adults with a diagnosis of ASD), where 
instruction in making and receiving direct eye contact is extremely uncomfortable 
and anxiety producing (Trevisan et al., 2017). Assessments such as the CELF also 
continue to use eye contact as a measured skill for effective social communication. It 
is imperative that interventions and assessments ensure intercultural sensitivity so 
that inappropriate skills are not inadvertently taught and reinforced and students are 
not incorrectly identified with deficits due to cultural differences. Sharing this 
knowledge with educators who are creating their own classroom content and 
assessing students is essential to confirming the content does not provide 
unintended harm to students and students are not mis-identified as in need of 
remediation who are displaying appropriate skills.  
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