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ABSTRACT 
 

 In single-case research design (SCRD), experimental control is demonstrated when the 

researcher’s application of an intervention, known as the independent variable, reliably produces 

a change in behavior, known as the dependent variable, and the change is not otherwise 

explained by confounding or extraneous variables.  SCRD studies that fail to demonstrate 

experimental control may not be published for many possible reasons.  Two more common 

reasons might be researchers may be unwilling to submit these papers for publication due to null 

findings andjournals may be unwilling and unlikely to publish null outcomes (i.e., publication 

bias).  The lack of submission and publication of null findings, leading to a disproportion of 

positive studies in the published research literature, is known as the “file drawer effect” 

(Rosenthal, 1979; Ferguson & Heene, 2012).  Recently, researchers and policy organizations 

have identified evidence-based practices (EBPs) for children with autism spectrum disorder 

(ASD) based on systematic reviews of SCRD studies (Odom, Collet-Klingenberg, Rogers, & 

Hatton, 2010).  However, if SCRD studies that do not demonstrate experimental control (i.e., 

null studies) are disproportionately unpublished due to the file drawer effect, this may result in a 

misrepresentation of positive findings, leading interventions to be deemed evidence-based that, 

actually, lack sufficient empirical support (Sham & Smith, 2014; Shadish, Zelinsky, Vevea, & 

Kratochwill, 2016).  Social narratives, exercise, self-management, and response 

interruption/redirection are interventions for children with ASD that has been named EBPs 

according to the National Autism Standards (NAC; 2009) and National Professional 

Development Center on Autism Spectrum Disorder (NPDC; 2010); however, these interventions 

have not yet been evaluated for potential publication bias.  The study employed and extended 
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methods similar to Sham and Smith (2014), comparing the procedures and results of published 

articles and unpublished dissertations and theses for interventions identified as EBPs to evaluate 

the methodological rigor and evaluate the possibility of publication bias, file drawer effect, and 

lack of replication. Specifically, the results of published and unpublished studies were compared 

to determine if published studies showed greater treatment effect, which would indicate the file 

drawer effect. Also, SCRD quality indicators were employed to evaluate whether studies that 

were published tend to be of higher quality, as this would mitigate possible publication bias 

shown by larger effect sizes (ES) in published studies. The outcome resulted in three out of four 

EBPs (social narratives, antecedent exercise, and response interruption and redirection), yielding 

different ES when published studies were compared to unpublished studies; in contrast, self-

management yielded a similar ES for published and unpublished studies. For social narratives 

and antecedent exercise, unpublished studies presented at lower estimated ES than published 

studies; whereas for response interruption and redirection, unpublished studies presented at a 

higher estimated ES compared to published studies. Generally, study quality presented at similar 

levels for published and unpublished studies for each EBP, with the exception of antecedent 

exercise. Differences were identified for antecedent exercise study quality based upon visual and 

statistical analyses. Lastly, there do not appear to be observed differences in treatment outcomes 

between published and unpublished studies when study quality was considered in the analysis. 

Implications of the results are discussed with respect to the file drawer effect and publication 

bias in EBPs, and the call to increase publications in peer-reviewed journals of negative findings 

and replication studies, which leads to identifying and establishing boundary criteria for EBPs. 

  Keywords: single-subject research design, publication bias, effect size, file drawer 

problem, replication crisis, autism spectrum disorder, evidence-based practices 
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CHAPTER 1 

INTRODUCTION 

Evaluating the Effects of Publication Bias in Single-Case Research Design for Evidence-Based 

Practices in Autism Spectrum Disorder 

 Single-case research design (SCRD) is found within many disciplines and sciences, 

ranging from special education to behavior analysis to medicine (Kazdin, 1982).  The use of 

SCRD has increased in the recent years, due to SCRD’s utility as a research method and as a tool 

for clinical evaluation (Gast & Ledford, 2014).  SCRD demonstrates utility by allowing the 

individual’s behavior to be the unit of analysis rather than aggregating data across a group, as in 

group design research.  SCRD methodology allows the researcher or clinician to discern 

clinically significant improvements for individual participants.  SCRD methodology also allows 

the participants of interest to be the unit of analysis (Gast & Ledford, 2014).  This notion 

contrasts with group-design experimentation, which aims to show statistically significant 

differences between groups on aggregated dependent measures (Campbell & Stanley, 1963).  

SCRD consists of manipulating a variable or multiple variables, known as the independent 

variable(s) (IV), and to measure the effect repeatedly on one or more outcome variables, known 

as the dependent variable(s) (DV).  The DV is often a behavior or a permanent product of 

behavior (e.g., answers on a worksheet).  The aim of SCRD is to reveal the extent to which a 

functional relationship is demonstrated, or the extent to which a change to the DV is exclusively 

due to the implementation of the IV. 

 The field of medicine was the first to formally adopt the use of Evidence-Based Practices 

(EBP;Goodman, 2003).  Researchers and practitioners identified a need to use scientifically 

sound research rather than flawed opinions of medical doctors (Sackett, Rosenberg, Haynes, & 
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Richardson, 1996).   More recently additional fields have followed the EBP movement including 

psychology (American Psychological Association Presidential Task Force on EBP, 2006; 

American Psychological Association Task Force on EBP for Children and Adolescents, 2008), 

social work (McNeece & Thyer, 2004), nursing (LoBiondo-Wood, G., & Haber, J. 2010), and 

applied behavior analysis (Slocum et al., 2014).   

 In the field of Psychology, the Task Force on Promotion and Dissemination of 

Psychological Procedures of Division 12 (Clinical Psychology) of the American Psychological 

Association (APA) has issued reports (Task Force 1995; Chambless et al. 1996, 1998) in which 

it identified a number of psychological interventions as empirically supported treatments (ESTs; 

Chambless & Ollendick, 2001). In the field of Clinical Psychology, Spring (2007) mentions that 

ESTs bears similarities to a guideline for clinical practice; however, a compilation of ESTs are 

organized based on interventions rather than clinical problems as the case with EBPs. Spring 

further describes EBPs in Clinical Psychology as a decision making model for the clinical by 

incorporating the best available research evidence (i.e., ESTs), clinical expertise, and patient 

values, characteristics, preferences, and circumstances. 

 Similar to other fields, special education researchers have also focused on promulgating 

EBPs.  The federally funded What Works Clearinghouse (WWC), one of the most 

comprehensive and well-known sources for EBPs in education, recently began to identify EBPs 

for students with disabilities (Institute for Education Science, 2015).  However, the WWC only 

recognizes EBPs for certain disability categories.  These are learning disabilities, developmental 

delays, and emotional and behavioral disorders.  Additionally, the special education community 

set the foundation for EBP with the publication of the special issue of Exceptional Children in 

2005 (Odom, Brantlinger, & Gersten, 2005).  In the special issue, Gersten et al.  (2005) and 
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Horner et al.  (2005) developed standards for identifying EBPs in special education using both 

group experimental design and single-subject research design.  Since the publication of this 

special issue, various organizations and teams have used the standards proposed by Gersten et al. 

and Horner et al.  Additionally, Cook and Odom (2013) examined the history, extent, and 

limitations of EBPs and described the current state of special education as an applied science 

using EBPs.  More recently, the Council for Exceptional Children (CEC;2014) developed 

standards for EBPs in special education.  CEC categorized EBPs in special education using two 

research methods: group comparison designs and SCRD.  The rationale was that causality can be 

inferred from these designs when they are well designed and executed.  CEC developed quality 

indicators to ensure methodologically sound, intervention studies in special education.  

According to CEC, methodologically sound studies must meet all the quality indicators specified 

for the relevant research design (Council for Exceptional Children, 2014).   

 The EBP movement has also penetrated into the field of Autism Spectrum Disorder 

(ASD) research.  The National Autism Center (NAC) standards report was originally published 

in 2009 and updated in 2015.  The report reviewed research to identify EST’s for individuals 

diagnosed with ASD.  Additionally, Wong et al.  (2015) published a review of ASD intervention 

research which included the evaluation of 456 methodologically rigorous articles across 27 

different interventions.  Criteria for identifying interventions as evidence-based included a 

minimum number of studies by different research teams that reported positive effects (NAC 

2009; 2015; Wong et al., 2015), while studies without similar evidence were placed in subsidiary 

categories (i.e., emerging, partially supported, unsupported, harmful). 

  Historically, in SCRD, experimental control has been emphasized as a necessary 

component of quality single-case research (Baer, Wolf, & Risley, 1968).  For this reason, some 
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evidence suggests that the file drawer effect in SCRD may occur in some cases.  The file drawer 

effect happens when studies that do not demonstrate an experimental effect are 

disproportionately unpublished (Rosenthal, 1979).  Recently, evidence of the file-drawer effect 

in SCRD was uncovered by Shadish, Zelinsky, Vevea, and Kratochwill (2016).  In the study a 

series of hypothetical datasets that demonstrated varying degrees of experimental effect were 

presented to SCRD research experts, and they were asked to answer three questions.  The 

questions were (a) What is the likelihood that researchers would submit a manuscript for 

publication with null findings? (b) What is the likelihood that they would drop one or more cases 

showing poor experimental control in a research manuscript submitted for publication? (c) What 

is the likelihood as a reviewer that they would suggest a study with null findings for publication?  

Shadish and colleagues found that a majority of researchers were more likely to submit or 

recommend for publication, datasets that showed a large experimental effect.  In addition, a 

minority of researchers were willing to drop cases which demonstrated small treatment effects 

prior to submitting them for publication.   

 If gatekeepers of academic journals are less inclined to publish studies with small effects, 

SCRD researchers may be hesitant to submit research that shows small effects for publication.  

The lack of submitting research to academic journals may lead to publication bias in the 

published literature.  Publication bias has been defined as, “What occurs whenever the research 

that appears in the published literature is systematically unrepresentative of the population of 

completed studies” (Rothstein, Sutton, & Borenstein, 2005b, p.1).   

 Replication studies are imperative to propelling the field forward. Researchers may be 

less likely to submit replication studies supporting or countering the results of original 

publications and this may be because journals are unlikely to accept these studies for publication.  
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Makel and Plucker (2014) found that only .13% of articles published in the top 100 education 

journals were replication studies.  Similar concerns have been identified in the field of special 

education (Coyne, Cook, & Therrien, 2016); however, these concerns have not yet been 

examined for SCRD, specifically. Replication studies may help researchers better understand 

whether publication biases may be influencing the field of special education.  Most importantly, 

replication studies help us understand which interventions are or are not effective for different 

populations, diagnoses, and settings. 

 More recently, there has been emphasis on including “grey” literature when reviewing 

the efficacy of interventions.  Grey, or fugitive, literature has been defined as “any study report 

outside of commercially published journal articles” (Polanin, Tanner-Smith, and Hennessy, 

2016, p.  209). This type of literature often includes dissertations, policy reports, conference 

proceedings, book chapters, or otherwise unpublished studies.  Including grey literature into 

meta-analyses allows for a more accurate analysis of the efficacy of an intervention.  Cage and 

colleagues (in press) identified 109 meta-analyses published across 28 special education journals 

and less than half of the meta-analyses included grey literature.  Additionally, only 33% of the 

studies assessed for publication bias. 

 Sham and Smith (2014) investigated publication bias in SCRD by comparing published 

studies and unpublished dissertations to determine differences in study outcomes.   

They found greater treatment effects in published outcome studies compared to unpublished 

studies for Pivotal Response Training, an intervention has been determined to be evidence-based 

(Sham & Smith, 2014).  Sham and Smith’s (2014) findings suggested inflated intervention 

effects for published studies, potentially resulting from publication bias.  These findings are 

concerning due to potential for proliferation of misleading information based on skewed data.  
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Additionally, publication bias can lead to the promotion and implementation of interventions that 

do not actually work, policies that have little or no impact, and distrust in the research process 

(Song, Eastwood, Gilbody, Duley, & Sutton, 2000). 

  These authors set the stage for examining publication bias in SCRD; however, this was 

done with limitations.  Sham and Smith (2014) did not set specific criteria for evaluating the 

methodological rigor for published studies and unpublished studies. This is concerning because 

studies included in their research may have resulted in negative or null findings due to poor study 

methodology.  Additionally, only one metric was used to evaluate ES, percentage of non-

overlapping data (PND), which has poor correspondence with visual analysis and other ES 

measurements (see Wolery et al., 2010 for a complete description).   Lastly, the authors only 

examined one EBP, Pivotal Response Training, to determine the effect of publication bias, which 

is 1 out of the 27 interventions outlined in Wong et al.  (2015). 

 Thus, given the limitations in Sham and Smith’s (2014) study and the need for further 

investigation in this area of research, the purpose of this dissertation was to investigate EBPs to 

determine if treatment outcomes were different between published studies and un-published 

dissertations and theses.  Differences between published and unpublished studies were  

investigated by comparing aggregative ES with Tau-U (Tincani & De Mers, 2016; Parker, 

Vannest, Davis, Sauber, 2011).  Furthermore, the interventions evaluated were Social Narratives, 

Exercise, Self-Management, and Response Interruption/Redirection.  I  then determined quality 

indicators to evaluate similarities and differences between the methodological rigor of published 

and unpublished dissertations and theses to determine the possibility of publication bias and 

potentially the file drawer effect. 

I investigated the following research questions: 
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1. Are there differences in treatment outcomes between published studies and published 

dissertations for four EBPs; social narratives, exercise, self-management, and response 

interruption/redirection for children with ASD? 

2. Are there differences in the quality of published and unpublished studies as assessed by 

quality indicators of special education research? 

3. Do any observed differences in treatment outcomes between published and unpublished 

studies remain when study quality is evaluated?  

 

 

CHAPTER 2  

LITERATURE REVIEW 

Evidence-Based Practices in Special Education  

 EBPs emerged from the field of medicine in the early 1990s (Sackett, Rosenberg, Gray, 

Haynes, & Richardson 1996).  EBPs are practices, programs or interventions shown by high-

quality research to have meaningful effects on student outcomes (Cook & Odom, 2013).  

Historically, EBPs were primarily developed because the most effective practices were not 

identified and implemented; also, high-quality designs from which causality can be inferred were 

not being implemented to determine effectiveness of educational interventions (Slavin, 2008).  

Generally, this logic has been accepted and written into law (e.g., No Child Left Behind Act of 

2001).  Therefore, educational practices must include a sufficient number of high quality 

research studies in order to be considered evidence-based.  Guidelines have been developed and 

published for establishing practices as EBPs in special education which will be further discussed.  

Paramount to the ideology of EBPs, guidelines outlining EBPs must be supported by multiple, 
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high-quality, experimental or quasi-experimental studies and must demonstrate that the practice 

has a meaningful impact on student outcomes. 

 EBPs date back before the 2000s; however, in the early 2000s, the EBP movement in 

Special Education proliferated.  This increase in recognition of EBPs was partially due to the No 

Child Left Behind Act (NCLB) which required teachers to use scientifically proven practices in 

their classrooms.  As scientifically proven practices were introduced into the classroom there was 

concern about the quality of scientific research in the overall field of education.  Concerns were 

raised pertaining to the type of scientific information that was acceptable as evidence (White & 

Smith, 2002).  Addressing this concern, in 2001 the National Research Council (NRC) 

completed a report aimed at  reviewing and synthesizing literature on the science and practice of 

educational scientific research.  The NRC also reviewed strategies in order to support high 

quality science in a federal education research agency.  Shavelson and Towne (2002) aimed to 

enhance the rigor of educational research by separating out the utility of research designs to 

further advance the field of education.  They asserted that only experimental and quasi-

experimental designs could be considered to determine causality as evidence for EBPs.  

Shavelson and Towne also stated that science in education consists of different types of 

questions and that different methodologies are needed to address these questions.  The overall 

aim of the report was not to evaluate the quality of bodies of existing research in the field of 

education, but to adopt a progressive approach which accounted for lessons learned from history 

and educational stakeholders to fulfill a vision for the future of educational research. 

 Adopting a different approach than Shavelson and Towne’s (2002) report, the What 

Works Clearinghouse (WWC), a federal research synthesis organization of the U.S. Department 

of Education, proposed that the focus should be on whether a practice is effective based upon 
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quantitative research.  The Institute of Education Science (IES) developed the WWC in 2002.  

This was done to promote informed educational decision making by providing educators, 

policymakers, researchers, and the public with a central trusted scientific evidence about “what 

works in education” (WWC, 2016).  Initially, the WWC proposed that the “gold standard” for 

addressing whether a practice is effective should be answered using randomized experimental 

group designs, also called a randomized control trials (RCTs; WWC, 2003b).  Since the initial 

report, WWC has updated its standards to include additional research designs.  In 2010, WWC 

published standards on the features of single–case designs necessary to be considered evidence-

based (Kratochwill et al., 2010), and more recently, in 2016, the WWC added a section about 

single – case design in its Procedures and Standards Handbook. 

 In 2003, the Council for Exceptional Children’s (CEC) Division for Research established 

a task force to address EBPs in special education.  Similar to the NRC, the CEC adopted the idea 

that different types of research questions were important for building and documenting the 

effectiveness of interventions and practices.  Similarly, the CEC also determined that different 

methodologies were essential to address different research questions for special education.  

Different from the NRC, the methodologies acknowledged by the CEC included experimental 

group, single subject, correlational, and qualitative designs.  Quality indicators were established 

for each methodology to elucidate how they could be used to identify effective practices in 

special education practices. 

 In 2005, after the initial 2003 task force report, the CEC published a special issue in 

Exceptional Children to describe quality indicators for special education research and provide 

guidelines for how each methodology contributes evidence for the effectiveness of EBPs.  

Specifically, the CEC categorized EBPs using two research designs: group comparison research 
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(e.g., randomized experiments, nonrandomized quasi-experiments, and regression discontinuity 

designs) and single-subject research (Council for Exceptional Children, 2014), but developed 

quality indicators for group comparison research, correlational research, SCRD, and qualitative 

research.   

 Gersten et al.  (2005) proposed quality indicators for experimental and quasi-

experimental studies in special education.  This development of quality indicators severed  dual 

purposes.  The first purpose was to evaluate completed research reports and articles for 

examining and evaluating of group-design research.  The second purpose was to organize critical 

issues to consider when completing group design research.  Quality indicators were described in 

a dichotomous format, including both essential quality indicators and desirable quality indicators 

for proposals and research studies.  Essential quality indicators for research proposals included 

conceptualization underlying the study, participants/sampling, implementation of the 

intervention and the nature of comparison conditions, outcome measures and quality indicators 

for data analysis.  Essential quality indicators for research studies and reports included required  

participant descriptions,, implementation descriptions, and intervention descriptions.   

 Additionally, Gersten et al. (2005) proposed criteria for established research.  The criteria 

included at least four acceptable quality studies, or two high quality studies that support the 

practice and the weighted effect size (ES) significantly greater than zero.  Gersten et al. also 

proposed a standard for a promising intervention; which included at least four acceptable quality 

studies, or two high quality studies that support the practice; and a 20% confidence interval for 

the weighted ES that is greater than zero.   

 In the same issue of Exceptional Children, Horner et al. (2005) published and an article 

which proposed quality indicators for SCRD.  The defining features of SCRD were described.  
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First, in contrast to group design research where treatment effects are aggregated across groups, 

in SCRD the individual participant is the unit of analysis.  Second, the participant and setting 

must be described.  Third, the dependent variable must be operationally defined, measured 

repeatedly, assessed for consistency throughout the experiment, and must have social 

significance.  Fourth, the independent variable is actively, rather than passively manipulated, 

meaning the researcher should systematically determine when and how the independent variable 

will change.  Fifth, the baseline condition is compared to the treatment condition to determine 

the experimental effect.  Sixth, the confirmation of a functional relationship also known as 

experimental control is determined when a change in the dependent variable reliably occurs with 

the manipulation of the independent variable.  Seventh, SCRD is typically analyzed using the 

systematic visual comparison of responding within and across conditions of a study (Parsonson 

& Baer, 1978; Sidman, 1960).   

 Similar to Gersten et al., Horner et al. (2005) proposed quality indicators to evaluate 

SCRD as evidenced based or not.  Horner et al. outlined essential quality indicators to include in 

SCRD research and defined EBPs for SCRD, by incorporating previously completed work on 

EBPs from Kratochwill and Stoiber (2002) and Shavelson and Towne (2002).  Horner et al. 

suggested that for SCRD to be considered evidenced-based five components must be included.  

The five components described were (a) the practice must be operationally defined; (b) the 

context in which the practice is to be used must be defined; (c) the practice is implemented with 

fidelity; (d) the practice must be functionally related to the change in the dependent measures; 

and (e) the experimental effects are replicated across a sufficient number of studies, researchers 

and participants to allow confidence in the findings. 
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 In 2014, the Council for Exception Children published their most up-to-date standards for 

EBPs in special education.  The previously completed work of Gersten et al.  (2005) and Horner 

et al. (2005) acted as a guide to the development of the updated standards for the CEC.  The CEC 

determined two appropriate research methods were exclusive when identifying EBPs, group 

comparison research and SCRD.  The CEC determined that only group comparison research and 

SCRD could determine causality with respect to the effect of an intervention on student 

outcomes.  In contrast to Honer et al. (2005) and Gersten et al. (2005), the CEC report stipulates 

that studies do no need to be published in a peer-reviewed journal to be included in a review 

(Council for Exceptional Children, 2014).   The CEC report also set standards to classify the 

evidence base of practices.  According the CEC report, methodologically sound studies must 

meet all of the updated quality indicators relevant to the research design.  Also, based upon the 

quantity of studies which fully or partially meet the quality indicator criteria, practices may be 

classified in one of five categories.  These categories are: EBPs, potentially evidence-based, 

mixed effects, insufficient evidence, or negative effects.   

 In the 2014 CEC report, evidence-based classifications were described.  In order to be 

considered evidenced-based, an intervention must have (a) minimally, two methodologically 

sound group comparison studies completed with random assignment to groups with positive 

effects, and at least 60 total participants across studies; or (b) four methodologically sound group 

comparison studies with nonrandom assignment to groups, positive effects, and at least 120 total 

participants across studies; or (c) five methodologically sound single-subject studies with 

positive effects and at least 20 total participants across studies; or (d) the practice may meet at 

least 50% of criteria for two or more of the study designs described in (a).  For example, the 

practice is considered an EBP if it is supported by: one methodologically sound group 
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comparison study with random assignment, positive effects, and at least 30 total participants, as 

well as three methodologically sound single-subject research studies with positive effects and at 

least 10 total participants; or three methodologically sound single-subject studies with positive 

effects and minimally 10 total participants, as well as two methodologically sound group 

comparison studies with nonrandom assignment, positive effects, and at least 60 total 

participants.  Finally, (e) the practice may not include any methodologically sound studies 

conducted with negative effects and have at least a 3:1 ratio of methodologically sound studies 

with positive effects to methodologically sound studies with neutral/mixed effects.  For this item, 

CEC considers group experimental, non-randomly assigned group comparison, and single-

subject design studies collectively. 

 Since emerging from the field of medicine (Sackett, Rosenberg, Gray, Haynes, & 

Richardson 1996), EBPs have found a home in special education (Cook & Odom, 2013).   Even 

though EBPs have been questioned and there has been resistance to this concept (Hammersley, 

2007; Thomas & Pring, 2004), the majority of educational researchers agree that the 

implementation of EBPs by scientific research leads to increased student performance and better 

outcomes (Cook, Smith, & Tankersley, 2012; Slavin, 2008).  For this reason, there has been 

much progress in generating and applying guidelines for identifying EBPs in general and special 

education (What Works Clearinghouse, WWC, 2016; National Professional Development Center 

on Autism Spectrum Disorders, NPDC, 2010; National Secondary Transition Technical 

Assistance Center, NSTTAC, n.d.).  Due to the success of EBPs in special education, the field 

has continued to pursue both the identification and implementation of EBPs (Cook & Odom, 

2013).   
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 The rise of EBPs in special education has also led to issues which need to be further 

addressed.  Issues identified with EBPs were outlined in a 2013 special issue of Exceptional 

Children (Cook & Odom, 2013).  These concerns include the research-to-practice gap (Guckert, 

Mastropieri, & Scruggs, 2016; Smith, Schmidt, Edelen-Smith, & Cook, 2013; Burns & 

Ysseldyke, 2009), dissemination and diffusion (Cook, Cook, & Landrum, 2013), fidelity and fit 

(Harn, Parisi, & Stoolmiller, 2013), scaling up implementation (Klingner, Boardman, & 

McMaster, 2013; Fixsen, Blasé, Horner, & Sugai, 2009), and professional development for 

implementation (Fixsen et al., 2013) and more recently, concerns with integrating cultural 

practices with EBPs (Wang & Lam, 2017).  Nevertheless, EPBs have been defined, validated and 

have demonstrated consistent positive outcomes when tested by scientifically based research 

methods (Mesibov & Shea, 2011; Simpson, 2005).  Additionally, EBPs include the 

implementation of high-quality research in special education (Horner et al., 2005; Odom et al., 

2005).  For these previously mentioned reasons, it is expected the EBP movement will continue 

in the field of special education. 

Evidence-Based Practices in Autism Spectrum Disorder Research 

 ASD is characterized by deficits in social communication along with restricted and 

repetitive behaviors (American Psychiatric Association, 2013).  Individuals with ASD may also 

display challenging behaviors, including physical aggression, self-injury, and disruption which 

may create a barrier to independence (Webber & Scheuermann, 2008).  Additionally, individuals 

diagnosed with ASD often present with an intellectual disability and may have deficits in 

adaptive and cognitive functioning (Matson & Schoemaker, 2009).   EBPs have shown to 

increase the quality of life for individuals with ASD and their families (Simpson, McKee, Teeter, 

& Beytien, 2007).   For example, Simpson, Mckee, Teeter, and Beytein (2007) found in their 
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research that families with a family member(s) diagnosed with ASD benefitted when EBPswere 

used for teaching purposes. 

 In the early 2000s, the identification of EBPs for individuals diagnosed with ASD was 

accomplished through narrative reviews by researchers and research synthesis organizations 

(Wong et al., 2015; Simpson, 2005).  An example of an early narrative review which promoted 

EBPs was the Cochrane Collaborative (Wong et al., 2015).  The Cochrane Collaborative along 

with other reviews were often flawed by design.  The narratives did not follow a standard 

process for searching the literature, they often did not have a stringent review process for 

including and excluding studies for the reviews and did not have a systematic process for 

organizing the information into sets of practices.  Additionally, many of the early reviews only 

included studies that employed RCTs and excluded SCRD research.  By omitting SCRD 

narratives this excluded a major body of research literature on interventions for children and 

youth with ASD (Wong et al., 2015; Kratochwill et al., 2012). Odom et al. (2005) explained the 

utility of SCRD with the ASD population by describing the benefits which include successfully 

demonstrating functional relationships with heterogeneous groups, and demonstrating functional 

relationships across various settings. 

 More, recently two different systematic reviews have specifically focused on 

interventions for individuals diagnosed with ASD.  These reviews were conducted by the 

National Professional Development Center on Autism Spectrum Disorders (NPDC) and the 

National Standards Project (NSP).  The reviews included both RCTs and SCRD, followed a 

standard process for including and excluding studies for the reviews, and had a systematic 

process for organizing the information into sets of practices.  Also, WWC is in the process of 
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developing a proposal to conduct a systematic review of interventions for individuals with ASD 

(Wong et al., 2015).  

 In 2007, the U.S.  Department of Education funded the National Professional 

Development Center on Autism Spectrum Disorders (NPDC).  The NPDC conducted a review of 

the literature, which included articles published over a 10-year period from 1997 to 2007 (Odom 

et al.  2010b). The NPDC identified a total of 24 different strategies which were identified as 

empirically- supported (Odom, Collet-Klingenberg, Rogers, & Hatton, 2010).  The organization 

then developed an online database which included information and materials to assist teachers 

for implementing empirically supported strategies.  The 24 interventions were determined 

empirically supported as a result of a systematic literature review for individuals with ASD.  The 

EBPs were also categorized by their effect on six participant target behaviors that included 

academics, behavior, communication, play, social, and transitions.  The Ohio Center for Autism 

and Low Incidence then developed free online modules, including videos and other 

supplementary materials, which covered information on the majority of the 24 EBPs.  The 

review was updated in 2012 and published in 2015 (Wong et al., 2015b) 

 In the NPDC review, a systematic procedure for evaluating interventions was developed.  

The NPDC staff searched the literature using the term autism and related intervention terms.  

They incorporated research design quality indicator criteria established by the CEC-Division for 

Research (Gersten et al., 2005; Horner et al., 2005) to evaluate articles for inclusion or exclusion 

from the review.  Similar to Chambless et al. (1998), the reviewers then conducted a content 

analysis of the intervention methodologies, created intervention categories, and sorted articles 

into these categories.   
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 In 2012, the NPDC developed and updated the initial 2007 review for three reasons.  The 

first reason was to incorporate the intervention literature from the years subsequent to the initial 

review, 2007 to the beginning of 2012.  The second was to expand the timeframe to be consistent 

with other research synthesis organizations (i.e.,  WWC); the coverage was extended to 1990.   

The third was to create and utilize a broader and more rigorous review process than the 2007 

review.  Therefore, in the 2012 review, investigators recruited and trained a national set of 

reviews to evaluate articles from the literature rather than relying exclusively on NPDC staff.  

The NPDC also developed an updated standard evaluation process that incorporated criteria from 

several parallel reviews; the NSP, and WWC).   

In addition to the NPDC, the National Standards Project (NSP) of the National Autism 

Center developed a comprehensive review of the literature which included early experimental 

studies on interventions for individuals diagnosed with ASD.  The comprehensive review was 

developed to identify EBPs for individuals diagnosed with ASD.  Two phases have been 

published during the process called Phase 1 and Phase 2.  The aim of Phase 1 and Phase 2 for the 

NSP was to answer the question of how to  effectively treat individuals with ASD.  Phase 1 was 

released in 2009, which examined and quantified research supporting interventions which 

targeted characteristics of ASD in children, adolescents.  Phase 2 was released in 2015, which 

reviewed updated literature for interventions with the same populations as Phase I and also 

evaluated interventions for adults.   The NSP’s target audience for their findings were parents, 

caregivers, educators and service providers and the aim was to help facilitate sound decision 

making to determine best practices for individuals diagnosed with ASD. 

 During the Phase I process, the NSP staff recruited and trained a national set of 

reviewers, who completed ratings of group and SCRD studies.  The NSP identified 775 studies 
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after excluding articles that did not meet their inclusion criteria.  The group of reviewers 

identified 11 practices as established treatments and identified 22 practices as emerging 

treatments.  Emerging practices meant that there was some evidence but not enough to meet the 

established criteria.  They also found five practices for which it was determined that there were 

no positive effects. 

 In 2015, the NSP implemented a similar method for evaluating research in Phase 2 

However, Phase 2 had different outcomes compared to Phase 1.  For individuals diagnosed with 

ASD under the age of 22, the reviewers identified fourteen EBPs which were established, 18 

interventions were emerging, and thirteen un-established interventions which had no sound 

evidence of effectiveness.  The NSP also evaluated studies for age twenty-two and older 

individuals diagnosed with ASD. Phase 2 of the report acknowledged that there was a 

discrepancy between the amount of research on interventions for individuals under the age of 

twenty-two compared to the amount of researched interventions for individuals twenty-two and 

older. The reviewers found one established intervention, one emerging intervention and four 

unestablished interventions.   Additionally, the Phase 2 findings concluded that there is an 

additional need for research for individuals over the age of twenty-one as there is a need for 

EBPs to be identified for this population. 

 In 2011 and updated in 2015, WWC developed a proposal to review research pertaining 

to children and students diagnosed with ASD, but has yet been completed. The intent of the 

proposed review is to evaluate intervention efficacy for children from eighteen months to 

twenty-one years old and to evaluate interventions for individuals with ASD on academic, 

communication/language competencies, problem behaviors, school engagement, self-care/daily 

living, self-determination, social-emotional, and transitional skills.  In order to be included in the 
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review, interventions have to be implemented in the natural environment.  The WWC review will 

examine the following research questions; (a) which interventions are effective at improving 

outcomes for children and students classified with ASD? (b) Are some interventions more 

effective than others for children and students with ASD? (c) Does the effectiveness of 

interventions for children with ASD vary by type of outcome? (d) Are some interventions more 

effective for particular subgroups of children and students with ASD (comorbidity with other 

disabilities, age groups, English language learners)? The WWC has not released information 

about when the protocol will be carried out. 

 Currently, the NPDC and NSP are two research synthesis organizations with the furthest 

advancements for identifying EBPs for individuals with ASD.  Both organizations have 

completed their reviews to provide practitioners with the tools to implement best practices.  

Nevertheless, continued work needs to be completed for EBPs in ASD research to continue to 

succeed.  EBPs should continue to be updated and refined (Wong et al., 2015), researchers 

should continue to work to disseminate EBPs to practitioners (Alexander, Ayers, & Smith, 

2015), and researchers should continue to evaluate EBPs by carefully examining research 

included in reviews to assess for publication bias (Sham & Smith, 2014). 

The Importance of Null Findings in Special Education Research 

EBPs involve the identification of generally effective instructional based on  sound, 

experimental bodies of research studies.  The EBP movement has been identified as one of the 

most influential reform movements in contemporary general and special education (Cook & 

Therrien, 2017).  EBP reforms in education have often identified effective practices through 

studies with positive findings.  Researchers often seek to fill the need of publishing studies with 

robust findings by completing and publishing research on interventions they expect will 
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positively impact learning outcomes (Tincani & Travers, 2017; Cook & Therrien, 2017).  This is 

concerning for the EBP movement because interventions considered evidence-based may 

erroneously, only include research which demonstrates a strong experimental effect (Tincani & 

Travers, 2017; Cook & Therrien, 2017; Sham & Smith, 2014).  By excluding null research, EBPs 

may be lacking critical components necessary to the scientific enterprise, necessary for a 

comprehensive and valid research base, and may have direct implications for practice and policy 

(Cook & Therrien, 2017; Sham & Smith, 2014; Mahoney, 1977). 

Null or negative findings often receive less attention than positive findings among 

researchers and research consumers.  There are three main hypothesized reasons related to the 

lack of attention null findings receive.  First, null findings may contradict researchers’ 

expectations about the area of interest (Heene & Ferguson, 2017).  Second, null findings may be 

difficult to explain and difficult to draw conclusions when analyzing the results(Matosin, Frank, 

Engel, Lum, & Newell, 2014).  Lastly, null findings are sometimes associated with flawed 

studies or studies lacking experimental rigor (Tincani & Travers, 2017).   

Unpublished null findings appear to be a disservice to the research community.  

Published null findings allow researchers and consumers evidence about the effectiveness of an 

intervention.  Ioannidis (2005) found that unpublished outcomes may indicate that an 

intervention works, when it may actually may be ineffective at times.  Examples of research 

studies which were experimentally evaluated and determined to have null outcomes include 

exclusionary discipline practices (see office discipline referrals, suspensions; see Nese & 

McIntosh, 2016) weighted vests (see Barton, Reichow, Schnitz, Smith, & Sherlock, 2015) and 

facilitated communication (see Travers, Tincani, Thompson, & Simpson, 2014).  If null findings 
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on the previously mentioned techniques were not published, then practitioners may be more 

likely to incorporate these techniques when treating individuals with special needs. 

False positive outcomes are when a study reports that a practice is effective when it is 

not.  Due to the prevalent concern about research studies producing false-positive outcomes 

(Simmons, Nelson, & Simonsohn, 2001), published null findings have the ability to identify if 

interventions are ineffective and provide practitioners with the tools to make informed decisions.  

Research findings can be subject to random error as well as multiple types of systematic biases 

(Cook, 2014) leading to false positive outcomes.  When studies are replicated, null findings have 

the ability to provide support for or against previously completed studies.  Null findings are 

paramount when objectively identifying if practices and policies are ineffective and should not 

be implemented. 

Another benefit of conducting and reporting research with null findings is to efficiently 

utilize scarce resources.  EPBs demonstrated by reliable research my not be available for all 

types of learners, in all settings, and for all outcomes.  With a copious amount of EBPs to draw 

from, practitioners must be able to identify what would be best for the individuals they serve 

through experimentation .  This includes implementing a practice, taking data on the individuals’ 

performance, and, based upon the data, determining if the practice should be continued or if a 

new practice is necessary.  By knowing what practices are ineffective for specific populations on 

the basis of studies with null findings, valuable time and resources can be saved by not using the 

trial-and-error. 

Specifically, the importance of including research with null findings has been explored in 

SCRD (Tincani & Travers, 2017).  Tincani and Travers explain that high quality single-case 

research design has been historically regarded as analogous with research that demonstrates 
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strong experimental control (Baer, Wolf, and Risley, 1968; Cooper, Heron, & Heward, 2007).  

The authors explain that academic journals are likely to only publish SCRD studies with strong 

experimental control.  They explain that this may inaccurately inflate the efficacy of 

interventions considered to be effective.  Further, they explain that in the era of EBPs, 

methodologically rigorous studies that fail to demonstrate experimental control are important to 

include in published intervention research.  Null findings in SCRD allow for a better 

representation of whether, and under what conditions, an intervention should be considered an 

EBP.    

 Null findings can be just as important as positive results when identifying policy, practice 

and research (Van Hilten, 2015).  Practitioners need to know not only what is effective, but also 

what is ineffective and for whom, under what circumstances, and for what outcomes generally 

effective practices often become ineffective.  Tincani and Travers (in press) provide readers with 

the example functional communication training (FCT;Carr & Durand, 1985) when determining 

“boundaries” for an intervention.  FCT is considered an EBP for learners with autism (Wong et 

al., 2015), but a learner’s success with FCT may be influenced by other factors aside from the 

FCT intervention.  For example, if an individual with ASD’s functional communication response 

(FCR) is reinforced once every 10 responses it may seem that FCT is ineffective because 

response does not maintain under this schedule of reinforcement; however, for the particular 

individual it may be necessary that the FCR is reinforced once every five responses for the 

response to continue.  Therefore, a boundary for this intervention has been identified. Despite the 

benefits of identifying boundaries through publication of studies that fail to yield strong 

experimental effect, disciplines have been slow to publish null findings.  Much research has 

suggested that the predominance of positive findings in psychology has been unchanged since 



 

23 
 

the 1950s (Spence & Blanchard, 2001; Sterling, Rosenbaum, & Weinkam, 1995; Vasilev, 2013).  

The scarcity of studies with null findings in the published literature suggests the possibility of 

bias for positive findings in the research base (i.e., publication bias).   

Publication Bias in Special Education Research 

Publication bias involves a disproportionate representation of studies with large effects 

and statistically significant findings in the published research.  Publication bias has been defined 

as two interrelated types, study-level and review-level.  Study-level bias occurs when published 

research consists predominately of studies with significant findings, whereas review-level bias is 

based on meta-analyses not obtaining all studies relevant to the research question (Maag & 

Losinski, 2015).  Publication bias, at both the study-level and the review-level is important 

because the exclusion of studies with null or negative findings skews the published research 

base. 

Publication bias has been well documented in the hard sciences and in medical research 

(Chong, Collins, Wu, Liskaser, & Peyton, 2014; Dickersin, Chan, Chalmersx, Sacks, & Smith, 

1987; Dwan, Gamble, Williamson, & Kirkham, 2013; Hwang et al., 2016; Song et al., 2009).  

For example, Dickersin and colleagues (1987) surveyed 318 medical researchers who had 

published randomized control trials and found that 55% of published trials yielded positive 

findings for the treatment examined, and only 14% of unpublished studies had positive effects.  

Hopewell et al.  (2009) reviewed five cohort studies from the medical literature that examined 

publication bias by comparing registered protocols for randomized controlled trials to 

publications stemming from those studies.  Across the five reviews, 73% of trials with positive 

findings were published, whereas only 41% of trials with null findings were published, which 

was a statistically significant difference. 
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Additionally, publication bias has been found in education (Polanin, Tanner-Smith, & 

Hennessy, 2016) and specifically in special education (Gage, Cook, Reichow, in press; Shadish 

et al., 2016; and Sham & Smith, 2014).  Polanin et al. (2016) examined publication bias among 

studies reviewed in 81 meta-analyses in the fields of education and psychology.  Unpublished 

studies, or grey literature (e.g., chapters, dissertations, unpublished studies) had significantly 

smaller effects, on average, than published studies (d = 0.18 for the difference in effects between 

published and unpublished studies).  This suggests that studies reporting small and null effects 

are more likely to remain unpublished.   

In the field of special education, Gage et al.  (in press) tested the extent to which 

publication bias existed and examined differences in ES magnitude for grey literature to the 

presence of publication bias. Gage et al. also examined differences in ES magnitude for grey 

literature and published studies among 109 meta analyses published in special education 

journals.  Fail-Safe N values, a test for estimating publication bias in research, indicated that 

publication bias was evident in 33% of the meta analyses.  Across the eight meta-analyses on 

which ES comparing grey (unpublished) and published literature were examined, Gage and 

colleagues reported that the ES of published studies were almost a full standard deviation larger 

than ES from grey literature (d = 0.89) suggesting review-level bias. However, this analysis 

should be interpreted with caution due to the limitations of Fail-Safe N; which has been 

considered overly conservative and a potentially misleading approach and should only be used 

for meta-analyses that reviewed solely group experimental research (Becker, 2005; Ferguson & 

Heene, 2012).  SCRD was included in the study. 

Publication bias has received less attention in SCRD when compared to group-design 

research studies in special education (Cook & Therrien, 2017).  However, Tincani and Travers 
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(2017) have recently suggested that SCRDs with null effects have been traditionally considered 

as difficult to interpret, associated with poor internal validity, and may be relatively unlikely to 

be submitted and/or accepted for publication due to SCRD logic (Sidman 1960; Cooper et al., 

2014).    

Mahoney (1977) conducted an analogue experiment where 75 reviewers for the Journal 

of Applied Behavior Analysis reviewed one version of a hypothetical SCRD study.  Each version 

of the pseudo-study had the same introduction and methods but the results of the pseudo-study 

varied.  Reviewers who read the study with positive results rated the methodology of the study 

significantly more positive than those who read the study with negative findings.  Also, the 

general recommendation from reviewers for the study with positive findings was acceptance with 

minor revisions, whereas reviewers for the study with negative results were more likely to 

recommend rejection or major revisions suggesting publication bias. 

Shadish, Zelinsky, Vevea, and Kratochwill (2016) surveyed 247 SCRD authors about 

publication preferences in response to simulated SCRD results that demonstrated a range of 

small to large effects.  Reviewers concluded that SCRD researchers are more likely to 

recommend acceptance of manuscripts that show large effects when they act as a reviewer (i.e., 

publication bias).  Additionally, Shadish et al. found that most respondents were unlikely or very 

unlikely to drop a case before submitting a manuscript for publication, yet a small minority (4% 

to 15%) was willing to drop a case that had a small ES (i.e., file drawer effect). 

Sham and Smith (2014) conducted a study to test publication bias for pivotal response 

training (PRT) in SCRD.  ES were compared by measuring the percentage of non-overlapping 

data (PND), for published studies (n= 21) and grey studies (n=10) for children with ASD.  The 

authors found that the mean PND in published studies were 22% higher than unpublished 
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studies, 95% confidence interval (4%, 38%). Based upon Sham and Smith’s findings, the authors 

suggested that the disparity between published and unpublished studies suggested publication 

bias and that publication bias should be further assessed in SCRD studies examining 

interventions for individuals with ASD.   

In addition to previously mentioned concerns pertaining to publication bias, an additional 

concern with publication bias is that studies with large, statistically significant findings 

predominate the published research base, whereas research supporting the null hypothesis or 

negative findings is relegated to the “file drawer” (Rosenthal, 1979).  The file drawer effect may 

occur because researchers choose not to submit studies with null or negative findings for 

publication, with hesitation that these studies may be rejected from publication (Shadish, 

Zelinsky, Vevea, & Kratochwill, 2016).   

 

The File Drawer Effect in Special Education Research 

Single-Case Research Design has historically emphasized experimental control as a 

necessary criterion for high quality studies (Cooper et al., 2014; Horner et al., 2005).  As a result, 

journal editors, reviewers, and researchers may be likely to regard studies which fail to 

demonstrate experimental control as unqualified to be publishable.  For this reason, researchers 

may be discouraged to submit research which demonstrates null findings, the “file drawer effect” 

(Rosenthal, 1979).  Evidence of the file drawer effect has been found in special education 

research (Shadish et al., 2016; Sham and Smith, 2014; Cage et al., in press) as mentioned 

previously. 

Signs of the file drawer effect have also been found in meta-analyses of SCRD studies 

(Gage et al., in press).  Meta-analyses attempt to aggregate ES for an intervention and often 
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include quality indicators which include demonstration of experimental effect as a criterion to be 

included in the data sets (Gage & Lewis, 2012; Tincani & de Mers, 2016).  When selecting 

procedures for study inclusion, meta-analyses may exclude studies with no clear demonstration 

of experimental control which may artificially inflate the aggregated ES (Tincani & Travers, in 

press).  As a result, future researchers may be discouraged to replicate findings, erroneous 

confidence may preside about the intervention effectiveness, and the validity of the body of 

research may be threatened (Travers, Cook, Therrien, & Coyne, 2016). 

 Practitioners rely on researchers who publish results of methodologically sound 

intervention research, which includes both positive and negative results, to draw sound 

conclusions about the effectiveness of interventions.  The file drawer effect is biased literature 

which artificially inflates the perceived effectiveness of interventions because studies that fail to 

show treatment effects are disproportionally unpublished.  The need to evaluate this risk has 

heightened in recent years, because investigators have increasingly sought to identify EBPs by 

synthesizing data from SCRD studies, particularly for individuals with ASD (Odom, Hume, 

Boyd, & Stabel, 2012; Reichow, Doehring, Cicchetti, & Volkmar, 2011). 

Four Evidence-Based Practices to be Evaluated for Quality and Treatment Effects  

Four commonly used EBPs for individuals with ASD will been selected for evaluation: 

social narratives, self-management, exercise, and response interruption and redirection.  Each 

EBP will be evaluated for: (a) differences in quality indicators; and (b) differences in treatment 

outcomes between published studies and unpublished dissertations (i.e., grey literature).  

Additionally; (c) observed differences in treatment outcomes between published studies and 

unpublished dissertations will be evaluated when study quality is evaluated.   
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Social Narratives.  A common intervention strategy for children with ASD are social 

narratives, one prominent example is Social Stories™ (Sansosti, Powell-Smith, & Kincaid, 

2004).  Social narratives have been identified as an EBP for children and youth with ASD (Wong 

et al., 2015).  A social narrative is a short story written for an individual describing specific 

adaptive behaviors associated with activities (e.g., Gray & Garand, 1993).  Relevant cues and 

examples of appropriate responding are highlighted in the narrative.   For example, a social 

narrative about hygiene might describe the instruction given by the caretaker (e.g., “It’s time for 

a haircut.”), what the individual has to do and why (e.g., sit patiently, keep your head still), and 

what the expected outcome is likely to be (e.g., You will look nice.).  Often social narratives are 

individualized according to the learner’s needs, typically short in length, and may include 

pictures or visual aids (Gray 1993; 1995).  Gray (1995; 2004) outlines common sentence types 

often incorporated in social stories are descriptive, perspective, affirmative, directive, control and 

cooperative sentences.  A descriptive sentence provides information.  A perspective sentence 

provides information about the thoughts and feelings of others.  An affirmative sentence is often 

used to reassure the reader.  A directive sentence provides instruction on what the reader is to do.  

A control sentence uses analogies to explain situations and cooperative sentences indicate who 

can assist the individual in given situations.  Several studies deviated from the Social Story™ 

(Gray 1995, 2004) protocol and incorporated experimental design to evaluate social narratives 

(Adams, Gouvousis, VanLue, & Waldron, 2004; Kuoch & Mirenda, 2003; Crozier & Tincani, 

2005) which resulted in positive effects.  

Ivey, Heflin, and Alberto (2004) investigated the utility of a social narrative for a novel 

event for three children with pervasive developmental disorder-not otherwise specified (PDD-

NOS).  Each participant partook in novel activities within their routine setting of their weekly 
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speech-language therapy sessions.  The independent variable consisted of social narratives 

developed for novel activities to prepare the participants for the upcoming events.  Independent 

participation for the novel events was calculated using event recording of five different skills 

within each session using a withdrawal design and counterbalanced presentations of novel 

events.  The results indicated that social narratives produced a 15% to 30% increase in 

participation during novel events for all three participants.   

Crozier and Tincani (2005) examined the effects of a modified social story with and 

without verbal prompts, on the disruptive behavior of a student with ASD in his preschool 

classroom using a reversal design.  They found that the disruptive behavior decreased during 

both phases of intervention but to a greater degree when the story was paired with prompting.  

Crozier and Tincani found that a reduction in disruptive behavior maintained two weeks after 

intervention when the modified social story had become regular instructional routine for the 

student.   

Delano and Snell (2006) used a multiple-probe design across participants to evaluate the 

effects of social stories on four social skills in three elementary-age children with ASD.  The 

social skills included seeking attention, initiating comments, initiating requests, and making 

contingent responses.  Intervention consisted of reading individualized social stories, answering 

comprehension questions, and participating in 10-minute play sessions.  The results indicated 

that the duration of social engagement increased for all three students with both a training peer 

and a novel peer.  Additionally, the number of target social skills displayed during the 10-minute 

play session increased after the intervention was introduced.  Two students demonstrated the 

ability to generalize the social skills to the classroom setting.  The findings from Delano and 

Snell suggested that the use of social stores without additional social skill interventions may be 
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effective in increasing the duration of social engagement and the frequency of specific social 

skills.   

Crozier and Tincani (2007) investigated the effects of Social Stories on prosocial 

behavior for three preschool aged children with ASD in an inclusive setting.  A reversal design 

was used for two participants, whereas a multiple treatments reversal design was used for the 

third participant which included the addition of verbal prompts.  Findings suggested that social 

stories increased appropriate behavior and decreased inappropriate behavior for two participants.   

Researchers have successfully used social narratives to teach adaptive skills and reduce 

challenging behavior as previously mentioned.  Published research has demonstrated the success 

of social narratives for individuals with ASD and based upon the success has been coined as 

evidence-based. However, other findings have been mixed. For example, Kokina and Kern 

(2010) completed a meta-analysis on SCRD studies examining the use of Social Stories™ and 

the role of moderating variables which included intervention and participant characteristics. 

Social Stories had a low to questionable overall effectiveness, but were more effective when 

addressing challenging behavior than when teaching social skills. 

 Test, Richter, Knight and Spooner (2011) completed a review of the social narrative 

literature which included (a) a descriptive review, (b) an analysis of research quality, and (c) a 

meta-analysis using PND. The review consisted of 28 studies, and 18 of the studies were 

included in the meta-analysis. The descriptive results highlighted demographics, dependent 

variables, independent variables, and alignment with the Social Story standards. The meta-

analysis suggested that participant description of the narrative along with socially important 

dependent variables were strengths of the intervention. Weaknesses included data collection, 

procedural reliability, and social validity procedures for the intervention.   
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Most recently, McGill, Baker and Busse (2015) completed a meta-analysis of single-case 

research examining the efficacy of Social Story™ interventions for decreasing problem behavior 

of children and adolescents with ASD. The researchers examined 27 studies between the years of 

1995 and 2012 across three SCRD indicators, PND, mean visual analysis, and the weighted ES 

estimator. The PND and mean visual analysis resulted in small to negligible effects whereas the 

weighted ES estimator resulted in moderate to large treatment effects. 

Previous research on social narratives, including meta-analyses, have resulted in mixed 

findings for the efficacy of social narratives (e.g., Kokina & Kern, 2010; Test, Richter, Knight, & 

Spooner, 2011; McGill, Baker, & Busse, 2015). However, previous studies have not examined 

the quality of published and unpublished studies using quality indicators of special education 

research and has not evaluated differences in treatment outcomes between published and 

unpublished studies when study quality is evaluated. Additionally, boundaries for when social 

narratives should and should not be implemented for individuals with ASD have yet to be 

identified.  Given the mixed results from the social narrative research base and current gaps 

when evaluating the intervention, further evaluation is necessary for the EBP, social narratives. 

Self-Management.  Self-management helps learners regulate their behaviors and act 

appropriately across settings.  Self-management procedures have often incorporated components 

of self-recording, self-assessment, and self-reinforcement (Koegel & Frea, 1993).   The 

applications of self-management for individuals with ASD evolved from procedures to (a) 

improve on task behaviors of children with intellectual disabilities, learning disabilities, and 

behavior disorders; and (b) to decrease disruptive, inappropriate or stereotypic behaviors 

(Gardner, Clees, & Cole, 1983; Koegel, Koegel, Hurley, & Frea, 1992; Reese, Sherman, & 

Sheldon, 1984; Stahmer & Schreibman, 1992).  As learners become more fluent with self-
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management, the implementation responsibilities may shift from teachers, families, and other 

practitioners to the learners themselves (Kern, Marder, Boyajian, Elliot, & McElhattan, 1997).  

Due to published research which supports the success of self-management for individuals’ with 

ASD, the intervention has been identified as an EBP for children and youth with ASD (Wong et 

al., 2015).  Selected publications from the self-management literature will be further discussed. 

Mancina, Tankersley, Kamps, Kravits, and Parrett (2000) examined the effects of a self-

management program aimed at reducing high rates of inappropriate vocalizations using a 

multiple-baseline design across settings for a 12-year-old girl with ASD served in a public school 

classroom.  Inappropriate vocalizations included humming, tongue clucking, and perseverative 

and echolalic words/phrases. When the self-management intervention was applied to 

inappropriate vocalizations during leisure, prevocational, and reading tasks, the occurrence of 

vocalizations decreased providing support for the self-management intervention. 

Mithaug and Mithaug (2003) conducted a study in which two pre-school aged children 

diagnosed with ASD and one pre-school aged child diagnosed with ADHD participated in one of 

two self-management interventions, teacher-directed or student-directed.  Each self-management 

intervention consisted of the participants individually setting goals, selecting assignments, and 

recording and evaluating their results.  During the teacher-directed training, the teacher set the 

goals assigned work, and recorded and evaluated the results.  During the student-directed 

training, students performed the tasks described.  The results indicated that the participants 

engaged in the self-management behaviors more frequently during independent work following 

student-directed instruction than following teacher-directed instruction, suggesting the utility of 

student-directed self-management.   
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Todd and Reid (2006) investigated the outcome of a treatment package which included 

self-management, edible reinforcement, and verbal reinforcement on increasing physical activity 

using a changing criterion design.  Three secondary school aged males enrolled in a school for 

students with intellectual disabilities participated in a 6-month outdoor physical activity program 

which included snowshoeing and walking/jogging.  The distance walked, snowshoed, and jogged 

increased as the self-management intervention maintained and the edible and verbal 

reinforcement decreased.  The results from the study suggested that self-management strategies, 

alone, can be developed to promote sustained participation in physical activity for individuals 

with ASD.   

Researchers have successfully demonstrated that self-management can be used to teach 

individuals with ASD adaptive skills and reduce challenging behavior. The published research 

reviewed above briefly describes successful self-management strategies for individuals with 

ASD.  Due to this evidence, self-management strategies have been considered an EBP for 

individuals with ASD. Lee, Simpson, and Shogren (2007) completed a meta-analysis for 

individuals with ASD reviewing SCRD and evaluated the synthesis using the percentage of 

nonoverlapping data metric. The study suggested that self-management interventions were 

effective treatments for increasing appropriate behaviors of students with ASD. Nevertheless, 

self-management has not been evaluated for the possibility of publication bias using the Tau-U 

statistic and if “boundaries” can be identified for types of learners who may or may not benefit to 

a greater or lesser extent from self-management. 

Exercise.  A commonly used antecedent intervention used for individuals with ASD is 

antecedent exercise (Allison, Faith, & Franklin, 1995; Lancioni & O’Reilly, 1998; Temple, Frey, 

& Stanish, 2006).  Antecedent exercise often involves having participants engage in a fixed 
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period of programmed physical activity on a daily basis.  Examples of physical exercise 

described in the literature include walking, jogging, snowshoeing (Todd & Reid, 2006) and 

riding a stationary bike (Elliott, Dobbin, Rose, & Soper, 1994).  Antecedent exercise has been 

used to decrease stereotypic behavior (e.g., Celiberiti, Bobo, Kelly, Harris, & Handelman, 1997; 

Powers, Thibadeau, & Rose, 1992), off-task behavior (e.g., Bachman & Faqua, 1997), 

aggression (e.g., Allen, 1980), and self-injury (e.g., Baumeister & MacLean, 1984).  Due to 

published research which supports the success of exercise for individuals’ with ASD, the 

intervention has been identified as an evidenced based practice (Wong et al., 2015).  Selected 

publications that utilize the antecedent exercise intervention will be further discussed. 

Celiberti, Bobo, Kelly, Harris, and Handleman (1997) evaluated the effects of two levels 

of exercise (walking versus jogging) to suppress self-stimulatory (i.e., physical self-stimulation 

and “out of seat” behavior) behavior for a five-year-old boy with ASD.  Antecedent exercise was 

applied immediately before periods of academic programming.  The results suggested that a 

decrease in physical self-stimulation and “out of seat” behavior only for the jogging condition.  

Following the jogging condition sharp reductions in target behaviors were observed, target 

behaviors gradually increased over time but did not return to baseline levels over a 40-minute 

period.   

Cannella-Malone, Tullis, and Kazee (2011) evaluated the effects of antecedent exercise 

on challenging behavior using a multiple-baseline design across participants for three boys with 

moderate to severe developmental disabilities and emotional behavioral disorders.  Each of the 

three participants engaged in daily exercise sessions which ranged from 1 to 20 minutes 

throughout the entire school day across settings.  The authors found that challenging behavior 

decreased to zero for two of the participants and near zero levels for the third participant.     
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Yu Pan (2011) evaluated the efficacy of a 14-week aquatic program on physical fitness 

and aquatic skills for children with ASD (n=15) and their neuro-typical siblings (n=15).   

Participants were between the ages of 7 and 12 years.  Both groups continued their regular 

treatments/activities throughout the study.  Improvements were seen in aquatic skills and 

physical fitness components.  The results suggest that the intervention can be developed to 

promote motor skills and physical fitness components for children with ASD.   

Researchers have successfully demonstrated that exercise can be used to teach 

individuals with ASD health promoting skills and reduce challenging behavior.  The published 

research reviewed above briefly describes successful antecedent exercise strategies for 

individuals with ASD.  Due to this evidence, antecedent exercise strategies have been considered 

an EBP for individuals with ASD (Wong et al., 2015). Additionally, Sowa and Meulenbroek 

(2012) completed a meta-analysis examining the benefits of physical exercise for individuals 

with ASD. Positive findings were identifiedfor physical exercise leading to increases in physical 

and mental health for individuals with ASD. Nevertheless, antecedent exercise has not been 

evaluated for the possibility of publication bias and whether “boundaries” can be identified for 

types of learners who may or may not benefit to a greater or lesser extent from antecedent 

exercise. 

Response Interruption/Redirection.  Response interruption/redirection (RIRD) is an 

EBP (Neitzel, 2010) used to decrease behaviors which are repetitive, (e.g., Athens, Vollmer, 

Sloman, & Pipkin, 2008), stereotypical (e.g., Fisher, Grace, & Murphy, 1996; Lerman & Iwata, 

1996) and/or self-injurious (e.g., Worsdell, 2000).  RIRD is often implemented after a functional 

behavior assessment (FBA) has been conducted to identify the function of the interfering target 

behavior.  The RIRD intervention is commonly used when the target behavior is automatically 
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maintained by sensory reinforcement, meaning that the behavior occurs persistently in the 

absence of other people, across various settings during a variety of tasks.  RIRD is effective with 

sensory-maintained behaviors because teachers/practitioners interrupt learners from engaging in 

the target behavior and redirect them to a more appropriate, alternative behavior.  Due to 

published research supporting the success of RIRD for individuals’ with ASD, the intervention 

has been identified as an evidenced based practice (Wong et al., 2015).  Selected publications 

that Wong and colleagues (2015) outlined in support of RIRD as an EBP will be further 

discussed. 

Ahearn, Clark, MacDonald, and Chung (2007) examined use of RIRD to reduce non-

communicative vocalizations of children with ASD.  Functional analyses were conducted to 

identify the function of each child’s behavior.  For all of the participants, it was found that vocal 

stereotypy was not maintained by social consequences.  Following the functional analysis, RIRD 

was implemented in an ABAB design in order to determine if vocal stereotypy could be 

successfully redirected.  The RIRD intervention consisted of a teacher who issued 1-step 

directions that the child readily complied with during academic programming.  Vocal demands 

were presented contingent on the occurrence of vocal stereotypy and were continuously 

presented until the child complied with three consecutively issued demands without emitting 

vocal stereotypy.  The results suggested that RIRD produced levels of vocal stereotypy 

substantially lower than those observed in baseline.  For three of the participants, an increase in 

appropriate communication was also observed.  The children’s teachers were then trained to 

implement RIRD and brief follow up probes and anecdotal information implied that the 

treatment had a positive impact in the natural environment.   
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Cassella, Sidener, Sidener, and Progar (2011) completed a systematic replication of 

Ahearn et al. (2007).  Cassella et al. tracked the percentage of session spent in treatment, the 

generalization of the behavior reduction, and the social validity of the intervention.  Results 

showed that RIRD produces substantial decreases in vocal stereotypy.  Limitations of the study 

showed that the behavior did not generalize to novel setting or with novel instructors and that 

appropriate vocalizations did not improve.   

Hagopian, Bruzek, Bowman, and Jennett (2007) completed a study which described the 

assessment and treatment of problem behavior of three individuals with ASD for which initial 

functional analysis resulted as inconclusive.  Subsequent analyses revealed that that RIRD alone 

evoked higher rates of problem behavior.  Therefore, a multiple-schedule arrangement was 

introduced which progressively increased the period of time in which ongoing activities would 

be interrupted.  Generalization sessions, consisted of the intervention being applied across a 

variety of contexts and therapists.  The results of the study showed that challenging behavior 

reduced when the multiple-schedule arrangement was added to the RIRD intervention.   

Researchers have successfully demonstrated that RIRD can be used to reduce challenging 

behavior often automatically maintained by sensory reinforcement.  The published research 

reviewed above briefly describes successful RIRD interventions for individuals with ASD.  Due 

to this evidence, RIRD interventions have been considered an EBP for individuals with ASD 

(Wong et al., 2015).  Nevertheless, RIRD has not been evaluated for the possibility of 

publication bias and whether “boundaries” can be identified for types of learners who may or 

may not benefit to a greater or lesser extent from RIRD. Additionally, to date, no known meta-

analyses have been completed for RIRD. 
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EBPs are generally identified and developed for practitioners (Wong et al. 2015). Each of 

the four EBPs were selected due to the first authors’ experience with implementation for each of 

the EBPs. When implemented in clinical practice, the first author obtained mixed outcomes, 

meaning the selected EBPs were beneficial for some participants and not others. Specifically, 

when null outcomes were identified in practice, it was perplexing due to the majority of research 

uncovered on each of the EBPs demonstrated a functional relationship between the dependent 

variable and independent variable. For this reason, each of the EBPs were selected for this 

dissertation.  

Wong et al. (2015) set a criterion to evaluate if interventions for individuals with ASD 

should be considered evidence-based.  In order to be considered evidence-based there must not 

be published research suggesting the ineffectiveness of the intervention.  Due to the stringent 

criteria for being considered evidence-based, researchers’ may be hesitant to submit research for 

publication (i.e., the file drawer effect).  Additionally, journal editors may be more likely to 

publish research with robust findings rather than research with null or negative findings (i.e., 

publication bias) and EBP inclusion criteria does not include grey research.  Social narratives, 

self-management, exercise, and response interruption and redirection meet criteria to be 

considered evidence-based and the published research described above, identified by ASD 

research synthesis organizations, suggest positive outcomes for each EBP.  However, null and 

negative findings are important to the research base because they provide boundaries for 

practitioners and researchers.  Boundaries may provide information about what intervention 

works with what specific population based upon factors aside from diagnosis (i.e., 

socioeconomic status, family dynamic, etc.), the amount of the prescribed EBP which would 

produce the most robust effect, and circumstances for when not to select an EBP.  The current 
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criteria for EBPs do not provide information about boundaries for interventions. For example, 

little is known about the efficacy of response interruption and redirection for high functioning 

individuals with ASD and whether or not it would be appropriate to implement this EBP with 

this population. Each of the interventions selected are commonly used when treating individuals 

with ASD; however, due to the mentioned reasons boundaries for these interventions cannot be 

identified.   

 The purpose of this dissertation was to investigate EBPs by examining if treatment 

outcomes were different between published studies and unpublished dissertations and theses.  I 

examined differences between published and unpublished studies by comparing aggregative ES 

with Tau-U (Tincani & De Mers, 2016; Parker, Vannest, Davis, Sauber, 2011).  Furthermore, the 

interventions I evaluated were social narratives, exercise, self-management, and response 

interruption/redirection.  I  then determined quality indicators to evaluate similarities and 

differences between the methodological rigor between published and unpublished dissertations  

to determine the possibility of publication bias and potentially the file drawer effect. 

 

In the proposed study, I investigated the following research questions: 

1. Are there differences in treatment outcomes between published studies and published 

dissertations for four EBPs; social narratives, exercise, self-management, and response 

interruption/redirection for children with ASD? 

2. Are there differences in the quality of published and unpublished studies as assessed by 

quality indicators of special education research? 

3. Do any observed differences in treatment outcomes between published and unpublished 

studies remain when study quality is evaluated? 
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CHAPTER 3 

METHOD 

Search Procedures 

 The purpose of the search procedures was to identify published articles and unpublished 

“grey” doctoral dissertations and masters theses of four treatments for children and youth with 

ASD that have been identified as EBPs (Cook & Therrien, 2017; Wong et al., 2015, etc.).  The 

four EBPs were social narratives (Crozier & Tincani, 2007), self-management (Mithaug & 

Mithaug, 2003), antecedent exercise (Cannella-Malone, Tullis, & Kazee, 2011), and response 

interruption/ redirection (Ahearn, Clark, MacDonald, & Chung, 2007). Studies subject to peer 

review that were published in a referred journal, along with unpublished dissertations and 

unpublished theses were included in the search. The inclusion criteria were set to evaluate if 

there were differences in treatment outcomes between published studies and published 

dissertations particularly when study quality is evaluated. In order to be included, a clearly 

defined variable which was actively manipulated for social narratives, self-management, 

antecedent exercise, and response interruption and redirection must had to be included.  

Studies that manipulated two or more variables (e.g., reinforcement, extinction) without a 

component analysis were excluded from the review, as the differential effects could not be 

determined. For each EBP, PsychINFO, ERIC, Academic Search Premier, and Web of Science 

databases were searched for published articles. The ProQuest database, which is a 

comprehensive database of doctoral dissertations, was searched for unpublished dissertations and 

theses. The Networked Digital Library of Theses and Dissertations (NDLTD) was searched 

along with Open Access Theses and Dissertations (OATD) for dissertations and theses as well. 

Authors and student advisors were directly contacted when only abstracts of dissertations and 
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theses were available. Interlibrary loan services (ILLiad) was used to borrow hard copies of 

dissertations and theses from other Universities when electronic copies were unavailable to 

access.  Articles were entered into the Google Scholar database, and articles that cited each 

article included, was evaluated to determine if it was relevant to the investigation. Studies 

identified in the searches must have used a single-case research design, target individuals 

diagnosed with ASD, and be in English.  Studies which employed group research designs, or 

were not in English were excluded.  The author for the study completed the searches. The 

following key terms which were used in combination to search for social narrative literature 

were: (a) social narratives, social stories (b) aut*, pervasive developmental disorder, Asperger 

and (c) single-case, and single-subject.  The following key terms which were used in 

combination to search for self-management literature were: (a) self-management, self-recording 

(b) aut*, pervasive developmental disability, or Asperger’s and (c) single-case research design, 

single-subject research design. The following key terms were used in combination to search for 

antecedent exercise literature: (a) exercise, antecedent exercise (b) aut*, pervasive 

developmental disability, or Asperger’s and (c) single-case research design, single-subject 

research design. The following key terms were used in combination to search for response 

interruption/redirection literature: (a) response interruption and redirection, or response 

interruption/redirection (b) autism, pervasive developmental disability, or Asperger’s and (c) 

single-case research design, single-subject research design. Each database was searched 

separately using the previously mentioned terms for each EBP. When completing the search, if 

duplicated studies were found, meaning the same study in published and dissertation or thesis 

format, the dissertation was excluded from the study.  

Title/Abstract Review 
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Titles and abstracts of each item were reviewed according to the following exclusion 

criteria: (a) did not include participants with a diagnosis of autism spectrum disorder; (b) did not 

contain self-management, social narrative, exercise, or response interruption/redirection as the 

independent variable; (c) was not a single-case design (e.g., alternating treatment, multiple 

baseline, multiple-probe, multi-element, changing criterion, reversal/withdrawal); (d) was not 

written in English. If the information in the title and abstract were not clear enough to determine 

whether or not the exclusion criteria were met, the study was included in the full-text review.  

Methodological Quality Assessment 

 A methodological quality assessment was conducted to determine if the extracted studies 

met up-to-date standards for high-quality SCRD research. The quality assessment was based 

upon regularly used standards for high-quality SCRD research (Horner et al., 2005; Kratochwill 

et al., 2013). Coding guidelines were adapted from Lane, Kalberg, and Shepcaro (2009), where 

the researchers field-tested quality indicators and standards for evidenced-based practices for 

single-case designs, originally developed by Horner et al. (2005). Each article was coded based 

upon the 19 components which constitute the seven quality indicators specified by Horner et al. 

(2005) (See APPENDIX A). These items included (a) describing participants and settings; (b) 

dependent variable; (c) independent variable; (d) baseline; (e) experimental control/internal 

validity; and (f) external validity. Each component of the quality assessment was evaluated as 

being present or absent.  

 Describing Participants and Settings. Criteria were based upon three components: (a) 

participant description; (b) participant selection; and (c) setting description. In order to meet the 

first component, more than a general definition of ASD was required. Participants had to be 

described in sufficient detail, which included the specific disability, as well as the method used 
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to determine the disability. Participant selection criteria needed to be defined precisely enough to 

allow replication; for example, quantifiable data to indicate replication selection criteria. Setting 

description required a description of the physical setting that also include sufficient details which 

would allow other researchers to recruit similar participants from similar settings; for example, 

the number of adults present, room arrangement.  

 Dependent Variable. Five components were used to determine the quality of the 

dependent variable (Horner et al., 2005). First, the description of each dependent variable was 

operationally defined. If more than one dependent variable was reported, and both variables were 

not defined with precision, than the component was considered absent. Second, each dependent 

variable measured must had been measured in a quantifiable index (for e.g., duration, rate, or 

frequency). Third, the measurement of the dependent variable needed to be valid and described 

with sufficient precision to allow for replication. Fourth, the dependent variable needed to be 

measured repeatedly over time. Minimally, 3 data points were required per condition (Kennedy, 

2005). Fifth, data needed to be reported regarding the reliability or interobserver agreement 

(IOA) of each dependent variable. Additionally, Horner et al. indicated that IOA levels should 

meet the following minimum standards: IOA = 80% and, if reported, Kappa = 60%.  

 Independent Variable. Horner et al. (2005) identified three components as being 

necessary for single-subject studies to meet the independent variable quality indicator, which 

were followed. First, the independent variable needed to be described precisely to allow for 

replication which included the documentation of required materials and the explicit reporting of 

specific procedures. General procedures, undescribed (e.g., RIRD, antecedent exercise), were 

considered insufficient in meeting this expectation. Second, the independent variable had to have 

been systematically manipulated by the intervention agent (e.g., therapist, teacher, 
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paraprofessional).  Third, fidelity of implementation should be considered “highly desirable” 

(see Horner et al., p. 174). Horner et al. describes this as continuous direct measurement of the 

independent variable or a parallel form of assessment.  

 Baseline. Horner et al. (2005) indicate that baseline conditions needed to include repeated 

measurement, with an established pattern of responding that can be used to anticipate or predict 

future behavior in the absence of intervention. Horner et al. report that baseline phases should 

include: “five or more data points, however in some cases fewer data points are acceptable” 

(Horner et al., p.168). Kennedy (2005) notes, “baseline needs to be as long as necessary, but no 

longer. Baseline needs to only be long enough to adequately sample this pattern” (p. 38). The 

quality assessment used criteria suggested by Lane, Kalberg, and Shepcaro (2009) a minimum of 

three data points rather than five, reasoning that five may be an unnecessarily high number 

(Kennedy, 2005). 

 Experimental Control/Internal Validity. Horner et al. (2005) outline three components 

needed to establish experimental control. First, Horner et al. suggest that researchers should 

design an experiment which includes at least three demonstrations of experimental effect at least 

three different points in time. In instances which fewer than three demonstrations were 

documented, this component was considered absent. Second, the design needed to control for 

common threats to internal validity, while also requiring established designs that meet this 

criterion (e.g., ABAB; BABA; changing criterion design, multiple baseline with three legs, 

alternating treatment design). Studies were also required to report treatment integrity for the 

reason that the absence of treatment integrity poses a significant threat to internal validity 

(Gresham, 1989). Additionally, visual analysis techniques were used to interpret level, trend, and 

variability of performance, immediacy of effects, magnitude of change, percentage of 
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overlapping data points and consistency of data patterns during each phase. Similar to Lane et al. 

(2009), authors were not required to discuss each element; however, if a graph with individual 

student data was displayed and the reader could examine the previously described components 

than the component was coded as present. 

 External Validity. Horner et al. (2005) recommended documenting external validity by 

replicating experimental effects across participants, settings, behaviors, and materials. Similar to 

standards set by Tankersley, Cook, and Cook (2010), studies were required to replicate across 

one of the following: Participants, setting, behavior, or materials. 

Data Extraction Procedures 

 For each study identified in the search procedures that met methodological quality 

assessment criteria, baseline and treatment data points were extracted from graphs using the 

computer software UnGraph™™ (BioSoft, 2004) by the first author. The UnGraph™ software 

allowed for precise extraction of data presented on electronic graphs, and the reliability and 

validity has been supported by prior research (Shadish et al. 2009; Rakap, Rakap, Evran & Cig, 

2015). An example of SCRD data extraction using UnGraph™ is shown in APPENDIX B. 

Miller and Lee (2013) used UnGraph™ software to evaluate the extent to which functional 

behavioral assessments improved intervention effectiveness for students diagnosed with 

Attention Deficit Hyperactivity Disorder. In UnGraph™, data are extracted by scanning paper 

documents directly using a scanner or by importing an existing graph as a pdf or image file with 

the UnGraph™ software. Recovering data was a two-step process of (a) identifying the 

coordinate system, and (b) extracting the data. In order to define the coordinate system, the 

cursor was used to select three data points along the axes of the graph (one to define the 

horizontal axis, one at the origin, and one defining the vertical axis). The coordinates associated 
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with each of the points were entered which formed anchors from which UnGraph™ interpolates 

a full coordinate system (Shadish et al. 2009). Step 2 consisted of extracting the data from the 

graph. This step was completed by clicking on each data point, sequentially from left to right 

within a single data series. An alternative option, not used, directs the program to read in the data 

automatically by following a line in the graph that joins a set of points. UnGraph™ saved the 

coordinates of each the points in the data editor software and the output was edited, formatted 

and exported for further analysis. Export formats included plain text, XML, DXF, and Microsoft 

Excel.  

Effect Size Estimation 

 Tau-U analysis. The percentage of nonoverlapping data (PND) has been commonly used 

to assess ES in SCRD (Sham & Smith, 2014; Maggin, O’Keefe, & Johnson, 2011); however, 

PND does not include all data in the analysis and is influenced by trend and outliers (Wolery, 

Busick, Reichow, & Barton, 2010). Therefore, this study employed the use of Tau-U, which is a 

distribution-free nonparametric data overlap metric that can control for baseline trend as the 

overlap method (e.g., Parker, Vanest, Davis, & Sauber, 2011).  Additionally, Tau-U allows 

variance to be calculated and aggregates ESs; similar to traditional meta-analytic models 

(Borenstein, Hedges, Higgins, & Rothstein, 2009). Tau-U ES range from -1.0 to 1.0, 

interpretable as an absolute value of change (if used as 0-1) or as an improvement for positive 

values and deterioration for negative values. Data were extracted from all A-B contrasts for each 

of the four interventions for both published and unpublished studies. ES were calculated using 

the free online Tau-U calculator (Vannest, Parker, Gonen, & Adiguzel, 2011). In this analysis, 

the 0 to 1 value series were used.  
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Standardization of ES categorization is not ideal for interpretation of parametric analysis 

(Cohen, 1988) or non-parametric analysis (Vannest & Ninci, 2015), yet guidelines are often 

helpful and are presented (Cohen 1988, Parker, Vannest, Davis, & Sauber, 2011). Parker, 

Vannest, and Davis (2011) suggested general criteria to follow to identify Tau-U ES as low, 

moderate, and large. The median degree of non-overlap occurring across non-parametric ES in 

published SCRD is between .63 and .72. The bottom 10th percentile is 0-.37 and the top 10th 

percentile is .95-1. Or, scores between .63 and .72 indicate a typical effect of published 

intervention studies. ES above .95 are rare and indicate a very large effect. 

Analysis of Differences in Quality Between Published and Unpublished Studies 

 Statistical significance and confidence intervals are also reported and used to evaluate 

real differences between studies with respect to quality. Confidence intervals, p-values, and 

standard error were calculated using Kendall’s S. Power to detect small effects with precision is 

reflected in the size of the confidence interval. Kendall’s rank correlation test in Tau-U provides 

the greatest degree of statistical power (Parker, Vannest, & Ninci, 2015). Additionally, study 

quality was graphed for both published and unpublished studies. Trends and levels were 

evaluated using visual analysis techniques to assess for differences in quality between published 

an unpublished studies. Specifically, studies were graphed in chronological order, published, and 

unpublished studies were separated using a condition line. 

Differences in Treatment Outcomes when Study Quality is Evaluated 

Due to the wide dissemination of SCRD, researchers have begun to develop quality 

indicators for evaluating SCRD research (Horner et al., 2005; Kratochwill et al., 2013). Quality 

indicators are essential when evaluating the rigor of SCRD; however, researchers have suggested 

that replication studies may not obtain publication due to poor quality (Heene & Ferguson, 2017; 
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Matosin et al., 2014; Tincani & Travers, 2017). The purpose of this research is to investigate this 

question empirically, by evaluating differences in treatment outcomes between published and 

unpublished studies for each EBP when quality is evaluated. This was completed by graphing 

study quality and drawing conclusions based upon estimated ESs 

Inter-Rater Reliability  

The first author of the study, who completed the project, and will be defending the 

project for partial fulfillment of a PhD. in special education, holds a master’s degree in applied 

behavior analysis, and is a board certified behavior analyst, coded the data. Two additional raters 

assisted with inter-rater reliability (IRR), who were both working toward completing their 

master’s thesis in applied behavior analysis. The coders met initially to review operational 

definitions for each item on the checklist. Next, three to four articles were used to train coders to 

above 90% accuracy. The articles used in training are not included in the calculations for inter-

rater reliability. When a disagreement occurred, either the first author independently reviewed 

the disputed items, or the original reviewers reconvened to come to a consensus. Percent 

agreement was used to calculate inter-rater reliability by dividing the agreements by the 

agreements plus disagreements and multiplying the number by 100 to obtain a percentage. For 

the title/abstract review, 31% of the studies were coded for IRR for each EBP. IRR was 94% for 

social narratives, 93% for self-management, 95% for exercise, and 94% for response 

interruption/redirection, respectively.  For the methodological quality review, 36% of the studies 

were coded for IRR for each individual EBP. IRR was 97% for social narratives, 98% for self-

management, 92% for exercise, and 94% for response interruption/redirection, respectively. The 

lower inter-rater reliability scores were primarily due to articles not describing these variables 

thoroughly within the studies. For data analysis, IRR was 97% for both baseline and intervention 
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phases. Reliability checks were also put into place for data entry by taking screen shots of data 

entered the Tau-U calculator. A proportion of the data sets (34%) were randomly selected and 

ran twice to confirm findings and check for instrumentation error (error = 0). A web-based 

calculator (Vannest et al., 2016) or SPSS was used for the ES calculations, quality comparison, 

and meta-analytic techniques. 
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CHAPTER 4 

RESULTS 

Social Narratives 

 Extraction procedures yielded published social narrative studies between 1998 and 2017 

that included a total of 34 studies and 31 different first author teams which employed a single-

case research design methodology. This criterion meets the breadth of studies and author team 

requirements for EBP (Borenstein, Hedges, Higgins, and Rothstein, 2009). A total of 107 

participants from the included studies produced 157 contrasts between phases A and B for 

calculation effects.  

 Extraction procedures yielded unpublished social narrative studies between 2001 and 

2015 included a total of 16 studies with 16 different first authors. Of the 16 unpublished studies 

extracted, 10 studies were dissertations and six studies were theses.  Each author completed a 

single-case research design thesis or dissertation. A total of 54 participants from the included 

studies produced 91 contrasts between Phases A and B for calculation effects. 

 Statistical Analysis of Published Studies. An omnibus ES estimate and confidence 

interval was obtained for all 157 contrasts. Contrasts produced 6,821 pair wise data comparisons 

across 107 participants and 34 studies. The presence of trend in each baseline was assessed 

statistically by comparing the A1 phase to itself in a dominant or non-dominant judgement of 

each data point in A compared to each other data point in A. A score of 0 indicated a flat or 

stable baseline and a score of 1 and -1 indicated the highest level of trend. Trend scores ranged 

between -1 and 1. Trend lines above .20 and below -.20 were corrected depending on the 

tolerance, degree of environmental control, and typical data variation (Belleck, Hersen, & 

Kazdin, 1982). Baselines were 100% stable for 89 of the 157 (57%) phase contrasts. A positive 
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undesirable baseline trend was present in 16 cases (10%), with an average of .38 degrees of 

increase within the baseline phase. Slight increases (below .20) were found in 29 contrasts; 12 

were between .2 and .49; and four showed increases of .50 and above, with this highest level of 

undesirable baseline trend at .67% in two of the contrasts. A decreasing trend over -.20 was 

present in 15 cases (9%) with an average level of change of -.42, indicating published studies for 

social narratives were becoming worse; accordingly, 9 baselines were corrected using Tau-U and 

6 baselines did not require adjustment. This is the most conservative approach, where baselines 

are corrected regardless of directionality. The presence, direction, and size of trend were 

normally distributed across the sample.  

 Statistical Analysis of Unpublished Studies. An omnibus ES estimate and confidence 

interval used all 91 contrasts. Contrasts produced 2,861 pair wise data comparisons across 54 

participants and 16 dissertations and theses. Trend lines over .20 and -.20 were corrected 

depending on the tolerance, degree of environmental control, and typical data variation (Belleck, 

Hersen, & Kazdin, 1982).  Baselines were 100% stable for 58 of the 91 (63%) phase contrasts. 

An undesirable baseline trend was present in 12 cases (13%), with an average of .28 degrees of 

increase within the baseline phase. Slight increases (below .20) were found in 13 contrasts (not 

corrected); 8 were between .2 and .49; and four showed increases of .50 and above, with this 

highest level of undesirable baseline trend at .71%. A decreasing trend was present in eight cases 

(9%) with an average level of change of -.27, indicating unpublished studies for social narratives 

were becoming worse; accordingly, six baselines were corrected using Tau-U and 2 baselines did 

not require adjustment. This is the most conservative approach, where baselines are corrected 

regardless of directionality. The presence, direction, and size of trend were normally distributed 

across the sample.  
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 Omnibus Analysis of Published Studies. Overall, 34 published social narrative studies 

reflected 157 phase contrasts, and 107 participants. Effects for these studies ranged from .07 to 1. 

The overall estimated effect for combined, published and unpublished, social narrative studies 

for individuals diagnosed with ASD was .43 with a 95% confidence interval of .36 to .57. The 

lowest 51% of ES fell below a Tau-U of .64. The top 18% of studies fell between .97 and 100% 

improvement. ES for 157 phase contrasts involved 6,821 pairwise comparisons and had a p-

value of 0 indicating these results were not by chance. Correcting for trend overall reduces the 

value negligibly to a Tau-U ES of .41with a 95% confidence interval of .33 to .54. Overall, the 

results for published social narrative studies can be interpreted as consistently demonstrating 

improvement that is low to moderate (Parker et al. 2011). Individual experiment results varied, 

producing a range of effects from negligible to 100% improvement. Figure 1 presents a forest 

plot of these data.   
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Figure 1. Forest plot and estimated ES data by experiment for published social narrative studies. 

Omnibus Analysis of Unpublished Studies. Overall, 16 unpublished social narrative 

studies reflected 91 phase contrasts and 54 participants. Effects for these studies ranged from .01 

to .96. The overall estimated effect for unpublished social narrative studies for individuals 

diagnosed with ASD was .22 with a 95% confidence interval of .16 to .28. The lowest 56% of ES 

fell below a Tau-U of .64. And 0% of studies fell between .97 and 100% improvement. Overall 

ES for 91 phase contrasts involved 2,861 pairwise comparisons and had a p-value of 0 indicating 
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these results were not by chance. Correcting for trend overall reduces the value negligibly to a 

Tau-U ES of .20 with a 95% confidence interval of .13 to .27. The results for unpublished social 

narrative studies can be interpreted as consistently demonstrating improvement that is low. 

Individual experiment results varied, producing a range of effects from negligible to 100% 

improvement. Figure 2 presents a forest plot of these data. 

 

Figure 2. Forest plot and estimated ES data by experiment for unpublished social 

narrative studies. 
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Comparison of Omnibus ES Between Published and Unpublished Studies. 

 When published and unpublished social narrative studies were combined, 50 social 

narrative studies reflected 248 phase contrasts, and 161 participants. Effects for these studies 

ranged from .01 to 1. The overall estimated effect for published social narrative studies for 

individuals diagnosed with ASD was .37 with a 95% confidence interval of .29 to .43. The 

lowest 56% of ES fell below a Tau-U of .64. The top 12% of studies fell between .97 and 100% 

improvement. Overall ES for 248 phase contrasts involved 9,682 pairwise comparisons and had 

a p-value of 0 indicating these results were not by chance. Correcting for trend overall reduces 

the value negligibly to a Tau-U ES of .35. The overall estimated ES for published social 

narrative studies was .43 with a 95% confidence interval of .36 to .57, and the overall estimated 

ES for unpublished social narrative studies was .22 with a 95% confidence interval of .16 to .28. 

The difference between published and unpublished estimated ES for social narratives was .21. 

Combined, the results for published and unpublished social narrative studies can be interpreted 

as consistently demonstrating improvement that is low (Parker et al. 2011). Individual 

experiment results varied, producing a range of effects from negligible to 100% improvement. 

 Study Quality. In order to assess differences in the quality of published and unpublished 

studies as assessed by quality indicators of special education research for social narratives a non-

parametric Kruskal-Wallis test was completed comparing methodological quality scores of 

published social narrative studies to unpublished social narrative dissertations and theses. The 

Kruskal-Wallis test resulted in .375 significance, retaining the null hypothesis at the significance 



 

56 
 

level of .05, indicating that there was no significant difference in quality between published and 

unpublished studies. Figure 3 presents a table of the Kruskal-Wallis significance test. 

 

   

 

 

 

Figure 3. Independent Samples Kruskal-Wallis Test for published and unpublished social 

narrative quality scores. 

A graphed comparison of quality between published and unpublished studies was 

completed by rating each published and unpublished study for quality (Lane, Kalberg, & 

Shepcaro, 2009) then graphing study quality across both published and unpublished studies for 

social narratives. The average study quality score for published studies was 95% (range:74% -

100%). The average study quality score for unpublished studies was 92% (range: 43% - 100%). 

When published and unpublished social narrative studies were combined the average study 

quality score was 94% (range: 43%-100%). Earlier published studies appeared to meet fewer of 

the quality indicators. There appeared to be little difference in quality based upon visual analysis 

between published and unpublished social narrative studies. Figure 4 presents a graph for the 

social narrative study quality scores.  
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  Figure 4. Graphed quality scores (percentage) for published and unpublished social 

narrative studies presented in chronological order.  

 

Self -Management  

 Extraction procedures yielded published self-management studies between 1989 and 

2017 reviewed included a total of 51 studies 43 different first author teams which employed a 

single-case research design. This criterion meets the breadth of studies and author team 

requirements for EBP (Borenstein, Hedges, Higgins, & Rothstein, 2009). A total of 159 

participants from the included studies produced 237 contrasts between phases A and B for 

calculation effects.  
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 Extraction procedures yielded unpublished self-management studies between 1997 and 

2017 reviewed included a total of 23 studies with 23 different first authors. Of the 23 

unpublished studies extracted, eight studies were dissertations and 15 studies were theses.  Each 

author completed a single-case research design thesis or dissertation. A total of 65 participants 

from the included studies produced 132 contrasts between phases A and B for calculation effects. 

 Statistical Analysis of Published Studies. An omnibus ES and confidence interval used all 

237 contrasts. Contrasts produced 9,725 pair wise data comparisons for 159 participants and 51 

studies. The presence of trend in each baseline was assessed statistically by comparing the A1 

phase to itself in a dominant or non-dominant judgement of each data point in A compared to 

each other data point in A. A score of 0 indicated a flat or stable baseline and a score of 1 and -1 

indicated the highest level of trend. Trend scores ranged between -1 and 1. Trend lines above .20 

and below -.20 were corrected depending on the tolerance, degree of environmental control, and 

typical data variation (Belleck, Hersen, & Kazdin, 1982). Baselines were 100% stable for 145 of 

the 237 (61%) phase contrasts. A positive undesirable baseline trend was present in 38 cases 

(16%), with an average of .35 degrees of increase within the baseline phase. Slight increases 

(below .20) were found in 24 contrasts; 21 were between .2 and .49; and 17 showed increases of 

.50 and above, with this highest level of undesirable baseline trend at .70% in one of the 

contrasts. A decreasing trend was present in 24 cases (10%) with an average level of change of -

.26, indicating published studies for self-management were becoming worse; accordingly, 8 

baselines were corrected (below -.20) using Tau-U and 16 baselines did not require adjustment. 

This is the most conservative approach, where baselines are corrected regardless of 

directionality. The presence, direction, and size of trend were normally distributed across the 

sample.  
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 Statistical Analysis of Unpublished Studies. An omnibus ES and confidence interval used 

all 132 contrasts. Contrasts produced 4,213 pair wise data comparisons across 65 participants 

and 21 dissertations and theses. Trend lines over .20 and -.20 were corrected depending on the 

tolerance, degree of environmental control, and typical data variation (Belleck, Hersen, & 

Kazdin, 1982).  Baselines were 100% stable for 64 of the 132 (48%) phase contrasts. A positive 

undesirable baseline trend was present in 24 cases (18%), with an average of .35 degrees of 

increase within the baseline phase. Slight increases (below .20) were found in 18 contrasts (not 

corrected); 16 were between .2 and .49; and eight showed increases of .50 and above, with this 

highest level of undesirable baseline trend at .51%. A decreasing trend was present in 26 cases 

(19%) with an average level of change of -.28, indicating unpublished studies for self-

management were becoming worse; accordingly, 8 baselines were corrected using Tau-U and 18 

baselines did not require adjustment. This is the most conservative approach, where baselines are 

corrected regardless of directionality. The presence, direction, and size of trend were normally 

distributed across the sample.  

 Omnibus Analysis of Published Studies. Overall, 51 published self-management studies 

reflected 237 phase contrasts and 159 participants. Effects for these studies ranged from 0 to 1. 

The overall estimated effect for published self-management studies for individuals diagnosed 

with ASD was .49 with a 95% confidence interval of .39 to .58. The lowest 40% of ES fell below 

a Tau-U of .64. The top 17% of studies fell between .97 and 100% improvement. Overall ES for 

237 phase contrasts involved 9,725 pairwise comparisons and had a p-value of 0 indicating these 

results were not by chance. Correcting for trend overall reduces the value negligibly to a Tau-U 

ES of .47 with a 95% confidence interval of .36 to .54. The results for published self-

management studies can be interpreted as consistently demonstrating improvement that is 
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moderate. Individual experiment results varied, producing a range of effects from negligible to 

100% improvement. Figure 5 presents a forest plot of these data. 

 

Figure 5. Forest plot and estimated ES data by experiment for published self-

management studies. 
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Omnibus Analysis of Unpublished Studies. Overall, 23 unpublished self-management 

studies reflected 132 phase contrasts and 65 participants. Effects for these studies ranged from 0 

to 1. The overall estimated effect for unpublished self-management studies with individuals 

diagnosed with ASD was .53 with a 95% confidence interval of .45 to .59. The lowest 39% of ES 

fell below a Tau-U of .64. The top 13% of studies fell between .97 and 100% improvement. 

Overall, estimated ES for 132 phase contrasts involved 4,213 pairwise comparisons and had a p-

value of 0 indicating these results were not by chance. Correcting for trend overall reduces the 

value negligibly to a Tau-U ES of .51 with a 95% confidence interval of .43 to .56. The results 

for unpublished self-management studies can be interpreted as consistently demonstrating 

improvement that is moderate. Individual experiment results varied, producing a range of effects 

from negligible to 100% improvement. Figure 6 presents a forest plot of these data. 
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Figure 6. Forest plot and estimated ES data by experiment for unpublished self-

management studies. 

 Comparison of Omnibus ES Between Published and Unpublished Studies.  

When published and unpublished self-management studies were combined, 74 self-

management studies reflected 369 phase contrasts, and 224 participants. Effects for these studies 

ranged from 0 to 1. The overall estimated effect for combined, published and unpublished, self-

management studies for individuals diagnosed with ASD was .49 with a 95% confidence interval 

of .45 to .53. The lowest 44% of ES fell below a Tau-U of .64. The top 9% of studies fell 

between .97 and 100% improvement. Overall ES for 396 phase contrasts involved 13,938 
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pairwise comparisons and had a p-value of 0 indicating these results were not by chance. 

Correcting for trend overall reduces the value negligibly to a Tau-U ES of.48 with a 95% 

confidence interval of .42 to .51. The overall estimated ES for published self-management 

studies was .49 with a 95% confidence interval of .46 to .53, and the overall estimated ES for 

unpublished self-management studies was .53 with a 95% confidence interval of .45 to .59.  The 

difference between published and unpublished estimated ES for self-management was .04. 

Combined, the results for published and unpublished self-management studies can be interpreted 

as consistently demonstrating improvement that is moderate. (Parker et al. 2011).  Individual 

experiment results varied, producing a range of effects from negligible to 100% improvement.  

 Study Quality. In order to assess differences in the quality of published and unpublished 

studies as assessed by quality indicators of special education research for self-management, a 

non-parametric Mann-Whitney U test was completed; which compared methodological quality 

scores of published self-management studies to unpublished self-management dissertations and 

theses. The Mann-Whitney U test resulted in .713 significance, retaining the null hypothesis at 

the significance level of .05, indicating that there was no significant difference in quality 

between published and unpublished studies. Figure 7 presents a table of the Mann-Whitney U 

significance test. 
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 Figure 7. Independent Samples Mann-Whitney U Test for published and unpublished self-

management quality scores. 

 A comparison was completed by rating each published and unpublished study for quality 

(Lane, Kalberg, & Shepcaro 2009) then graphing study quality across both published and 

unpublished studies for self-management. The average study quality score for published studies 

was 92% (range: 74%-100%). The average study quality score for unpublished studies was 96% 

(range: 74%-100%). When published and unpublished self-management studies were combined 

the average study quality score was 93% (range: 74%-100%). Earlier published studies appeared 

to meet fewer of the quality indicators. There appeared to be little no difference in quality based 

upon visual analysis between published and unpublished self-management studies. Figure 8 

presents a graph for study quality scores for self-management.  
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Figure 8. Graphed quality scores (percentage) for published and unpublished self-

management studies presented in chronological order.  

 

Antecedent Exercise  

 Extraction procedures yielded published antecedent exercise studies between 1983 and 

2015 that were reviewed included a total of 16 studies and 16 different first author teams which 

employed a single-case research design methodology. This criterion meets the breadth of studies 

and author team requirements for an EBP (Borenstein, Hedges, Higgins, & Rothstein, 2009). A 
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total of 46 participants from the included studies produced 76 contrasts between Phases A and B 

for calculation effects.  

 Extraction procedures yielded unpublished antecedent exercise studies between 1991 and 

2013 reviewed included a total of five studies five different first authors. Of the five unpublished 

studies extracted, one study was a dissertation and four studies were theses. Each author 

completed a single-case research design thesis or dissertation. A total of 19 participants from the 

included studies produced 32 contrasts between phases A and B for calculation effects. 

 Statistical Analysis of Published Studies. An omnibus ES estimate and confidence 

interval was obtained for all 76 contrasts. Contrasts produced 2,871 pair wise data comparisons 

across 46 participants and 16 studies. The presence of trend in each baseline was assessed 

statistically by comparing the A1 phase to itself in a dominant or non-dominant judgement of 

each data point in A compared to each other data point in A. A score of 0 indicated a flat or 

stable baseline and a score of 1 and -1 indicated the highest level of trend. Trend scores ranged 

between -1 and 1. Trend lines above.20 and below -.20 were corrected depending on the 

tolerance, degree of environmental control, and typical data variation (Belleck, Hersen, & 

Kazdin, 1982). Baselines were 100% stable for 57 of the 76 (75%) phase contrasts. A positive 

undesirable baseline trend was present in 8 cases (10%), with an average of .39 degrees of 

increase within the baseline phase. Slight increases (below .20) were found in 6 contrasts (not 

corrected); five were between .2 and .49; and three showed increases of .50 and above, with this 

highest level of undesirable baseline trend at .54. A decreasing trend was present in five cases 

(6%) with an average level of change of -.25, indicating published studies for antecedent exercise 

were becoming worse; accordingly, two baselines were corrected using Tau-U (below -.20) and 

three baselines did not require adjustment. This is the most conservative approach, where 
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baselines are corrected regardless of directionality. The presence, direction, and size of trend 

were normally distributed across the sample.  

 Statistical Analysis of Unpublished Studies. An omnibus ES and confidence interval used 

all 32 contrasts. Contrasts produced 942 pair wise data comparisons across 19 participants and 

five dissertations and theses. Trend lines over .20 and -.20 were corrected depending on the 

tolerance, degree of environmental control, and typical data variation (Belleck, Hersen, & 

Kazdin, 1982). Baselines were 100% stable for 14 of the 32 (44%) phase contrasts. An 

undesirable baseline trend was present in eight cases (25%), with an average of .25 degrees of 

increase within the baseline phase. Slight increases (below .20) were found in four contrasts (not 

corrected); three were between .2 and .49; and one showed increases of .50 and above, with this 

highest level of undesirable baseline trend at .67% in two of the contrasts. A decreasing trend 

was present in 10 cases (31%) with an average level of change of -.31, indicating unpublished 

studies for antecedent exercise were becoming worse; accordingly, four baselines were corrected 

using Tau-U and six baselines did not require adjustment. This is the most conservative 

approach, where baselines are corrected regardless of directionality. The presence, direction, and 

size of trend were normally distributed across the sample.  

 Omnibus Analysis of Published Studies. Overall, 16 published antecedent exercise studies 

reflected 76 phase contrasts, and 46 participants. Effects for these studies ranged from .01 to .68. 

The overall estimated effect for published antecedent exercise studies for individuals diagnosed 

with ASD was .40 with a 95% confidence interval of .33 to .46. The lowest 87% of ES fell below 

a Tau-U of .64. The top 6% of studies fell between .97 and 100% improvement. Overall, ES for 

76 phase contrasts involved 2,871 pairwise comparisons and had a p-value of 0 indicating these 

results were not by chance. Correcting for trend overall reduces the value negligibly to a Tau-U 
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ES of .38 with a 95% confidence interval of .31 to .43. Overall, the results for published 

antecedent exercise studies can be interpreted as consistently demonstrating improvement that is 

low to moderate. Individual experiment results varied, producing a range of effects from 

negligible to 100% improvement. Figure 9 presents a forest plot of these data. 

 

Figure 9. Forest plot and estimated ES data by experiment for published antecedent 

exercise studies. 

Omnibus Analysis of Unpublished Studies. Overall, five published antecedent exercise 

studies reflected 32 phase contrasts, and 19 participants. Effects for these studies ranged from .02 
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to .61. The overall estimated effect for published antecedent exercise studies for individuals 

diagnosed with ASD was .13 with a 95% confidence interval of .06 to .18. 100% of ES fell 

below a Tau-U of .64. 0% of studies fell between .97 and 100% improvement. Overall ES for 32 

phase contrasts involved 942 pairwise comparisons and had a p-value of 0 indicating these 

results were not by chance. Correcting for trend overall reduces the value negligibly to a Tau-U 

ES of .11 with a 95% confidence interval of .05 to .17. Overall, the results for unpublished 

antecedent exercise studies can be interpreted as consistently demonstrating improvement that is 

low. Individual experiment results varied, producing a range of effects from negligible to 100% 

improvement. Figure 10 presents a forest plot of these data. 

 

Figure 10. Forest plot and estimated ES data by experiment for unpublished antecedent 

exercise studies. 
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Comparison of Omnibus ES Between Published and Unpublished Studies.  

When published and unpublished antecedent exercise studies were combined, 21 

antecedent exercise studies reflected 108 phase contrasts, and 65 participants. Effects for these 

studies ranged from .008 to 1. The overall estimated effect for combined, published and 

unpublished antecedent exercise studies for individuals diagnosed with ASD was .33 with a 95% 

confidence interval of .27 to .38. The lowest 90% of ES fell below a Tau-U of .64. The top 4% of 

studies fell between .97 and 100% improvement. Overall ES for 108 phase contrasts involved 

3,813 pairwise comparisons and had a p-value of 0 indicating these results were not by chance. 

Correcting for trend overall reduces the value negligibly to a Tau-U ES of .31 with a 95% 

confidence interval of .25 to .37. The overall estimated ES for published antecedent exercise 

studies was .40 with a 95% confidence interval of .33 to .46, and the overall estimated ES for 

unpublished antecedent exercise studies was .13 with a 95% confidence interval of .06 to .18. 

The difference between published and unpublished estimated ES for antecedent exercise 

appeared to be substantial and was .27. Combined, the results for published and unpublished 

antecedent exercise studies can be interpreted as consistently demonstrating improvement that is 

low (Parker et al. 2011). Individual experiment results varied, producing a range of effects from 

negligible to 100% improvement. 

 Study Quality. In order to assess differences in the quality of published and unpublished 

studies as assessed by quality indicators of special education research for antecedent exercise a 

non-parametric Mann-Whitney U test was completed comparing methodological quality scores 

of published exercise studies to unpublished exercise dissertations and theses. The Mann-

Whitney U test resulted in .019 significance, rejecting the null hypothesis at the significance 

level of .05, indicating study quality for unpublished dissertations and theses were of statistically 
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significant greater quality than published studies for antecedent exercise. Figure 11 presents a 

table of the Mann-Whitney U test. 

 

 Figure 11. Independent Samples Mann-Whitney U Test for published and unpublished 

antecedent exercise quality scores. 

A comparison of quality between published and unpublished studies was completed by 

rating each published and unpublished study for quality (Lane, Kalberg, & Shepcaro 2009) then 

graphing study quality across both published and unpublished studies for antecedent exercise. 

The average study quality score for published studies was 89% (range:63%-100%). The average 

study quality score for unpublished studies was 99% (range:95%-100%). When published and 

unpublished antecedent exercise studies were combined the average study quality score was 91% 

(range: 63%-100%). Earlier published studies appeared to meet fewer of the quality indicators.  

There appeared to be a difference in quality based upon visual analysis between published and 

unpublished antecedent exercise studies. Unpublished antecedent exercise studies were 

completed with greater quality.  Figure 12 presents a graph for study quality scores for 

antecedent exercise.  
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Figure 12. Graphed quality scores (percentage) for published and unpublished antecedent 

exercise studies presented in chronological order.  

 

Response Interruption and Redirection 

 Extraction procedures yielded published response interruption and redirection studies 

between 2007 and 2018 were reviewed that included a total of 22 studies 22 different first author 

teams which employed a single-case research design methodology. This criterion meets the 

breadth of studies and author team requirements for an EBP (Borenstein, Hedges, Higgins, & 
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Rothstein, 2009). A total of 64 participants from the included studies produced 120 contrasts 

between phases A and B for calculation effects.  

 Extraction procedures yielded unpublished response interruption and redirection studies 

between 2007 and 2017 reviewed included a total of 14 studies. Of the 14 unpublished studies 

extracted, two studies were dissertations and 12 studies were theses. Each author completed a 

single-case research design thesis or dissertation. A total of 46 participants from the included 

studies produced 59 contrasts between phases A and B for calculation effects. 

 Statistical Analysis of Published Studies. An omnibus ES estimate and confidence 

interval was obtained for all 120 contrasts. Contrasts produced 3,874 pair wise data comparisons 

across 64 participants and 22 studies. The presence of trend in each baseline was assessed 

statistically by comparing the A1 phase to itself in a dominant or non-dominant judgement of 

each data point in A compared to each other data point in A. A score of 0 indicated a flat or 

stable baseline and a score of 1 and -1 indicated the highest level of trend. Trend scores ranged 

between -1 and 1. Trend lines above .20 and below -.20 were corrected depending on the 

tolerance, degree of environmental control, and typical data variation (Belleck, Hersen, & 

Kazdin, 1982). Baselines were 100% stable for 71 of the 120 (59%) phase contrasts. An 

undesirable baseline trend was present in 28 cases (23%), with an average of .24 degrees of 

increase within the baseline phase. Slight increases (below .20) were found in 16 contrasts (not 

corrected); nine were between .2 and .49; and three showed increases of .50 and above, with this 

highest level of undesirable baseline trend at .64% in one of the contrasts. A decreasing trend 

was present in 21 cases (18%) with an average level of change of -.27, indicating published 

studies for response interruption and redirection were becoming worse; accordingly, nine 

baselines were corrected using Tau-U and 12 baselines did not require adjustment. This is the 
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most conservative approach, where baselines are corrected regardless of directionality. The 

presence, direction, and size of trend were normally distributed across the sample.  

 Statistical Analysis Unpublished. An omnibus ES and confidence interval used all 59 

contrasts. Contrasts produced 1,453 pair wise data comparisons across 46 participants and 14 

dissertations and theses. Trend lines over .20 and -.20 were corrected depending on the tolerance, 

degree of environmental control, and typical data variation (Belleck, Hersen, & Kazdin, 1982). 

Baselines were 100% stable for 32 of the 59 (54%) phase contrasts. An undesirable baseline 

trend was present in 17 cases (29%), with an average of .31 degrees of increase within the 

baseline phase. Slight increases (below .20) were found in 12 contrasts; three were between .2 

and .49; and two showed increases of .50 and above, with the highest level of undesirable 

baseline trend at .48. A decreasing trend was present in 10 cases (17%) with an average level of 

change of -.17, indicating unpublished studies for response interruption and redirections were 

becoming worse; accordingly, four baselines were corrected using Tau-U and six baselines did 

not require adjustment. This is the most conservative approach, where baselines are corrected 

regardless of directionality. The presence, direction, and size of trend were normally distributed 

across the sample.  

 Omnibus Analysis Published. Overall, 22 published response interruption and redirection 

studies reflected 120 phase contrasts, and 64 participants. Effects for these studies ranged from 

.01 to 1. The overall estimated effect for published response interruption and redirection studies 

for individuals diagnosed with ASD was .52 with a 95% confidence interval of .46 to .59. The 

lowest 54% of ES fell below a Tau-U of .64. The top 13% of studies fell between .97 and 100% 

improvement. ES for 120 phase contrasts involved 3,874 pairwise comparisons and had a p-

value of 0 indicating these results were not by chance. Correcting for trend overall reduces the 
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value negligibly to a Tau-U ES of .50 with a 95% confidence interval of .44 to .58. Overall, the 

results for published response interruption and redirection studies can be interpreted as 

consistently demonstrating improvement that is moderate. Individual experiment results varied, 

producing a range of effects from negligible to 100% improvement. Figure 13 presents a forest 

plot of these data. 

 

Figure 13. Forest plot and estimated ES data by experiment for published response 

interruption and redirection studies. 
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Omnibus Analysis Unpublished. Overall, 14 unpublished response interruption and 

redirection studies reflected 59 phase contrasts, and 46 participants. Effects for these studies 

ranged from .05 to 1. The overall estimated effect for unpublished response interruption and 

redirection studies for individuals diagnosed with ASD was .7 with a 95% confidence interval of 

.62 to .79. The lowest 28% of ES fell below a Tau-U of .64. The top 14% of studies fell between 

.97 and 100% improvement. Overall ES for 59 phase contrast involved 1,453 pairwise 

comparisons and had a p-value of 0 indicating these results were not by chance. Correcting for 

trend overall reduces the value negligibly to a Tau-U ES of .69 with a 95% confidence interval of 

.60 to. 78.  Overall, the results for unpublished response interruption and redirection studies can 

be interpreted as consistently demonstrating improvement that is moderate to high. Individual 

experiment results varied, producing a range of effects from negligible to 100% improvement. 

Figure 14 presents a forest plot of these data. 
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Figure 14. Forest plot and estimated ES data by experiment for unpublished response 

interruption and redirection studies. 

  Comparison of Omnibus ES Between Published and Unpublished Studies. When 

published and unpublished response interruption and redirection studies were combined, 36 

response interruption and redirection studies reflected 179 phase contrasts and 110 participants. 

Effects for these studies ranged from .01 to 1. The overall estimated effect for combined, 

published and unpublished response interruption and redirection studies for individuals 

diagnosed with ASD was .64 with a 95% confidence interval of .60 to .69. The lowest 48% of ES 

fell below a Tau-U of .64. The top 11% of studies fell between .97 and 100% improvement. 
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Combined, ES for 179 phase contrasts involved 5,327 pairwise comparisons and had a p-value of 

0 indicating these results were not by chance. Correcting for trend overall reduces the value 

negligibly to a Tau-U ES of .61 with a 95% confidence interval of .58 to .68. The overall 

estimated ES for published RIRD studies was .52 with a 95% confidence interval of .46 to .59, 

and the overall estimated ES for unpublished RIRD studies was .70 with a 95% confidence 

interval of .62 to .79. The difference between published and unpublished estimated ES for RIRD 

was .18. Combined, the results for published and unpublished response interruption and 

redirection studies can be interpreted as consistently demonstrating improvement that is 

moderate (Parker et al. 2011). Individual experiment results varied, producing a range of effects 

from negligible to 100% improvement. 

 Study Quality. In order to assess differences in the quality of published and unpublished 

studies as assessed by quality indicators of special education research for response interruption 

and redirection a non-parametric Mann-Whitney U test was completed comparing 

methodological quality scores of published social narrative studies to unpublished social 

narrative dissertations and theses. The Mann-Whitney U test resulted in .713 significance, 

retaining the null hypothesis at the significance level of .05, indicating that there was no 

significant difference in quality between published and unpublished studies. Figure 15 presents a 

table of the Mann-Whitney U significance test. 
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Figure 15. Independent Samples Mann-Whitney U Test for published and unpublished 

response interruption and redirection quality scores.  

A graphed comparison of quality scores between published and unpublished studies was 

completed by rating each published and unpublished study for quality (Lane, Kalberg, & 

Shepcaro 2009) then graphing study quality across both published and unpublished studies for 

RIRD. The average study quality score for published studies was 96% (range:89%-100%). The 

average study quality score for unpublished studies was 97% (range:89%-100%). When 

published and unpublished RIRD studies were combined the average study quality score was 

96% (range: 89%-100%). There was no difference in quality based upon visual analysis between 

published and unpublished social narrative studies. Figure 16 presents a graph for study quality 

scores for RIRD.  
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Figure 16. Graphed quality scores (percentage) for published and unpublished response 

interruption and redirection studies presented in chronological order.  
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CHAPTER 5  

DISCUSSION 

The purpose of this study was to investigate three separate components for four EBPs:  

1. Are there differences in treatment outcomes between published and unpublished 

dissertations and theses for four EBPs (i.e., social narratives, antecedent exercise, 

self-management, and response interruption and redirection)?  

2.  Are there differences in the quality of published and unpublished studies as 

assessed by quality indicators for single-case research studies in special education 

research for each of the four EBPs?  

3.  Are there observed differences in treatment outcomes between published and 

unpublished studies when study quality is evaluated? 

Results revealed mixed findings for the three research questions assessed in the study for 

each EBP. With regard to the first research question about differences in treatment outcomes 

between published and unpublished studies, three out of four EBPs (social narratives, antecedent 

exercise, and response interruption and redirection), yielded different ES when published studies 

were compared to unpublished studies; in contrast, self-management yielded a similar ES for 

published and unpublished studies. For social narratives and antecedent exercise, unpublished 

studies presented at lower estimated ES than published studies; whereas for response interruption 

and redirection, unpublished studies presented at a higher estimated ES compared to published 

studies. With regard to the second research question about differences in study quality between 

published and unpublished studies, study quality presented at similar levels for published and 

unpublished studies for each EBP, with the exception of antecedent exercise. Differences were 

identified for antecedent exercise study quality based upon visual and statistical analyses. 
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Specifically, a Mann-Whitney U test indicated that study quality was greater for unpublished 

antecedent exercise studies than for published antecedent exercise studies, U=.019, p = .05. 

(Interestingly, while not addressed in the research questions, three out of the four published 

EPBs -- social narratives, self-management, and antecedent exercise  demonstrated an increasing 

trend in study quality over time based upon visual analysis). With regard to the third research 

question about observed differences in treatment outcomes between published and unpublished 

studies when study quality is evaluated, there do not appear to be observed differences in 

treatment outcomes between published and unpublished studies when study quality was 

considered in the analysis based upon analyzing and summarizing collected data. Thus, observed 

differences in ES between published and unpublished studies did not appear to be a function of 

study quality. The following subsections will discuss the significance of the results, limitations, 

as well as implications and suggestions for future research according to each of the four EBPs 

Social Narratives 

 Differences in Treatment Outcomes. When the Tau-U results for published social 

narrative studies and unpublished social narrative dissertations and theses were compared to each 

other, unpublished theses and dissertations had a lower overall ES. The ES for published social 

narratives studies was .43 (CI = .36-.57) and the ES for unpublished social narrative dissertations 

and theses was only .22 (CI = 16-.28). This outcome suggests publication bias may be present for 

social narrative studies in that ES for published studies was substantially greater than for 

unpublished studies. This could mean that published treatment reviews that do not include grey 

literature (e.g., Hopewell, McDonald, Clarke, & Egger, 2007) could overestimate the positive 

effects of social narratives.  
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 Previous researchers developed guidelines for whether a practice met the level of 

evidence necessary to be classified as an EBP (Nathan & Gorman, 2007; Rogers & Vismara, 

2008; Horner et al., 2005; Gersten et al., 2005); Wong et al. (2015) classified a practice as an 

EBP for single case (SCD) studies when five high quality SCRD studies conducted by three 

different research groups and involving 20 participants across studies demonstrated a positive 

effect. Alternatively, a practice could be classified as EBP if a combination of research designs 

including at least one high quality experimental/quasi-experimental design, three high quality 

SCRD designs, and conducted by more than one researcher or research group demonstrated 

positive effect (p. 15-16).  Furthermore, the Council for Exceptional Children (2014) outline 

criteria for studies to be considered evidence-based, of mixed evidence, and of negative effects. 

For a practice to be considered evidence-based, studies must be supported by two to four 

methodologically sound SCRD studies with positive effects. For example, if a practice is 

supported by one methodologically sound single-subject study with positive effects and one 

methodologically sound non-randomly assigned group comparison study with positive effects; 

and no methodologically sound studies conducted with negative effects, and at least a 2:1 ratio of 

methodologically sound studies with positive effects to methodologically sound studies with 

neutral/mixed effects for SCD, then it is deemed evidence-based. For this criterion, CEC 

considers group experimental, nonrandomly assigned group comparison, and single-subject 

design studies collectively (p. 9). For single-case research design studies to be categorized as 

mixed-evidence, studies must be supported by two to four methodologically sound single subject 

studies with positive effects; or studies must meet at least 50% of criteria for two or more of the 

study designs (i.e., criteria for group design research and SCRD research design, combined). The 

ratio of methodologically sound studies with positive effects to methodologically sound studies 
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with neutral/mixed effects is less than 2:1. Or, one or more methodologically sound study 

conducted with negative effects, as long as methodologically sound studies with negative effects 

do not outnumber methodologically sound studies with positive effects. (p. 9 – 10). For single-

case research design studies to be categorized as negative effects, more than one 

methodologically sound study (of any acceptable design) must be conducted with negative 

effects, and the number of methodologically sound studies conducted with negative effects 

outnumbers the number of methodologically sound studies with positive effects (p. 10). 

  Both published and unpublished studies for social narratives have moderate to low 

estimated ESs, when calculated separately. When a single omnibus ES was calculated for 

published and unpublished social narrative studies the estimated ES was not robust (Tau-U=.37, 

CI .29 - .43) according to standards set by Parker, Vannest, and Davis (2011). Therefore, the 

conclusions reached by the ES the National Professional Development on Autism Spectrum 

Disorders (2010) and National Autism Center (2009; 2015), which categorized social narratives 

as an “EBP” and an “Established Intervention”, respectively, should be tempered with the 

possibility of inflated results due to excluding grey literature in their review. The results of the 

current study demonstrate methodological quality is often similar between published and 

unpublished studies for the EBP, social narratives. By including grey studies with negative 

results, meaning null or no effect, not necessarily counter-therapeutic (i.e., adverse effect) 

(Kratochwill, Levin, & Horner, 2017), this may present a more accurate representation of the 

overall effectiveness for the EBP. 

 Study Quality. Study quality was assessed statistically and visually from a graphed 

representation. The results of the Kruskal-Wallis test, which statistically analyzed differences 

between study quality for published and unpublished social narrative studies, did not result in a 
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statistically significant difference in study quality. Based upon visual analysis, study quality for 

published social narrative studies and unpublished social narrative studies were relatively 

similar. Previous authors (Tincani & Travers, 2017; Cook & Therrien, 2017) suggested that 

unpublished theses and dissertations lack of publication may be a result of poor study quality, not 

small estimated ESs. This does not appear to be the case for social narrative research in the 

current study. Due to similar study quality for both published and unpublished social narrative 

studies, and significantly different ES between published and unpublished studies, evidence is 

suggested for publication bias in the published social narratives research literature, along with 

the likelihood of the file drawer effect. It should be noted that prior to 2004 there was an overall 

lower level of study quality among published studies. This may reflect the influence of quality 

indicators, particularly the impact of the Horner et al. (2005) study, which described quality 

indicators for high quality single-case research design. 

 Treatment Effects when Study Quality is Evaluated. Estimated ES for both published and 

unpublished social narrative studies were moderate to low; however, ES for unpublished theses 

and dissertations were lower (Tau-U=.22, .16-.28) when compared to published social narrative 

studies (Tau-U =.43, .36-.57). Study quality was similar (overall high) for both types of studies, 

based upon statistical and visual results, suggesting little effect of study quality on ES.  

Self-Management 

 Differences in Treatment Outcomes. When the Tau-U results for published self-

management studies and unpublished self-management dissertations and theses’ ES were 

compared there was minimal difference between estimated ES, yet unpublished theses and 

dissertations had a slightly greater estimated ES. The ES for published self-management studies 

was .49 (CI= .39 -.58) and the ES for unpublished dissertations and theses was .53 (CI= .45-.59). 
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These results suggest little or no indication of publication bias or file drawer effect published, 

and unpublished social narrative studies yielded highlight similar ESs. 

 Study Quality. Study quality was assessed statistically and visually from a graphed 

representation.  Based upon visual analysis, study quality for published self-management studies 

presented increasing quality scores after the year 2004. Also there was one published study 

(Soares et al. 2009) which received a quality score of 47% which was an outlier.  The overall 

level of quality for both published and unpublished self-management studies was high. The 

results of the non-parametric Mann-Whitney U test, which evaluated differences between study 

quality for published and unpublished self-management studies, did not result in a statistically 

significant difference in study quality. Previous research had suggested that unpublished theses 

and dissertations lack of publication was a result of poor study quality (Tincani & Travers, 2017; 

Cook & Therrien, 2017) and researchers may be more likely to “file their results away” (i.e., file 

drawer effect) when outcomes were not robust (Rosenthal, 1979). This does not appear to be the 

case for self-management studies. Given similar study quality for both published and 

unpublished self-management studies, and similar ES for published and unpublished studies, this 

provides evidence against publication bias and the file drawer effect for this particular EBP. 

Treatment Effects when Study Quality is Evaluated. ES for both published and 

unpublished self-management studies were moderate to low (see Parker et al., 2011). Based upon 

statistical analysis and visual analysis outcomes, study quality was similar (high) for both types 

of studies. Evidence provided suggests there is no difference in estimated ES when study quality 

is considered. 
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Antecedent Exercise 

 Differences in Treatment Outcomes. When Tau-U ES results published antecedent 

exercise studies and unpublished antecedent exercise dissertations and theses were compared to 

each other, unpublished theses and dissertations had a substantially lower overall estimated ES. 

The estimated ES for published antecedent exercise studies was .40 (CI =.33-.46) and the 

estimated ES for unpublished dissertations and theses was .13 (CI=.07-.19). These results 

provide evidence supporting the likelihood of publication bias and file drawer effect for 

antecedent exercise. Similar to the social narrative findings, published studies tended to be 

studies with greater ESs. Consequently, it is possible the file drawer effect exists for this 

particular EBP. If this was the case, it could mean that published treatment reviews that do not 

include the grey literature could overestimate the positive effects of antecedent exercise studies. 

  Study Quality. Study quality was assessed statistically and visually from a graphed 

representation. The results of the non-parametric Mann-Whitney U test, which evaluated 

differences between study quality for published and unpublished antecedent exercise studies, 

resulted in a statistically significant difference in study quality, unpublished studies were of 

greater quality. Based upon visual analysis, study quality for published antecedent exercise 

studies and unpublished antecedent exercise studies presented at different levels, also suggesting 

differences in study quality between published and unpublished studies. Unpublished theses and 

dissertations were visually and of statistically significant greater quality than published 

antecedent exercise studies. Previous research had suggested that unpublished theses and 

dissertations lack of publication was a result of poor study quality (Tincani & Travers, 2017; 

Cook & Therrien, 2017) and researchers may be more likely to “file their results away” (i.e., file 

drawer effect) when outcomes were not robust (Rosenthal, 1979). Given these results, the file 
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drawer effect may be present for antecedent exercise studies as it appears that studies with 

smaller ES may be less likely to be published. Therefore, research synthesis organizations, such 

as NPDC and NAC, may want to consider including gray literature in future studies for 

determining whether or not a practice is evidenced-based. 

Treatment Effects when Study Quality is Evaluated. ES for both published and 

unpublished antecedent exercise studies were moderate to low (see Parker et al., 2011). ES for 

unpublished theses and dissertations presented substantially lower than published antecedent 

studies. Based upon statistical outcomes and visual analysis, there was a statistically significant 

difference between study quality for published and unpublished antecedent exercise studies. 

Unpublished theses and dissertations studies for antecedent exercise were completed with much 

greater quality than published antecedent exercise studies. Based upon both statistical analyses 

and visual analysis for study quality and ES, it does not appear that poor study quality accounts 

for the greater ES of published antecedent exercise studies.  

Response Interruption and Redirection 

 Differences in Treatment Outcomes. When Tau-U ES for published RIRD studies and 

unpublished response interruption and redirection (RIRD) dissertations and theses were 

compared, unpublished theses and dissertations had a significantly greater overall ES. The ES for 

published RIRD studies was .52 (CI= .46 - .59) and the ES for unpublished dissertations and 

theses was .70 (CI= .62 - .79). These results suggest little or no indication of publication bias or 

file drawer effect for published and unpublished RIRD studies. In the case of RIRD, the 

difference in estimated ES suggest that researchers were either less likely to publish studies with 

positive outcomes, or more likely to publish studies with negative outcomes. After reviewing the 

ES for published RIRD studies, 9 out of the 22 RIRD studies identified had ES close to 0 (range: 
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0-.15). This outcome could be a result of researcher expectancy or confirmatory bias (Mahoney, 

1977). Researchers may have sought to demonstrate that RIRD was not going to be effective, or 

ineffective under certain conditions. If this were the aim and their hypothesis were correct, low 

ES for these nine outcomes would be likely.  Another possibility is that the researchers may not 

be motivated to publish their results due to other competing contingencies (i.e., work 

performance not based upon publication). This is an area future researchers may want to further 

investigate to determine variables contributing to increased ES for grey literature when compared 

to published literature.  

 Study Quality. Study quality was assessed statistically and visually from a graphed 

representation. The results of the non-parametric Mann-Whitney U test, which evaluated 

differences between study quality for published and unpublished RIRD studies, did not result in 

a statistically significant difference in study quality. Based upon visual analysis, study quality for 

published RIRD studies and unpublished RIRD studies were similar and presented at overall 

high percentages, meaning the majority of studies included most SCRD quality indicators. 

Unpublished theses and dissertations lack of publication may be have been a result of poor study 

quality (Tincani & Travers, 2017; Cook & Therrien, 2017) and researchers may be more likely to 

“file their results away” (i.e., file drawer effect) when outcomes were not robust (Rosenthal, 

1979). This does not appear to be the case for RIRD studies. Given similar study quality for both 

published and unpublished RIRD studies, and a greater ES for unpublished compared to 

published studies, this provides evidence against publication bias and the file drawer effect for 

this particular EBP. However, given the difference in estimated ES (i.e., unpublished studies 

having a greater ES) there seems to be other reasons or additional contingencies in place where 

researchers are appear less likely to submit RIRD studies with positive findings for publication.  
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Treatment Effects when Study Quality is Evaluated. ES for both published and 

unpublished RIRD studies were moderate (see Parker et al., 2011). Based upon statistical 

analysis and visual analysis outcomes, study quality was similar (high) for both types of studies. 

Evidence provided suggests there is no difference in estimated ES when study quality is 

considered. 

Intervention Comparison 

 This study afforded the author the opportunity to evaluate published and unpublished 

studies estimated ES along with study quality for four different EBPs. An interesting finding 

identified at the conclusion of the study was that each omnibus intervention ES was different. 

When the overall (combined published and unpublished) ES for each EBP were compared to one 

another, there seemed to be a substantial range. This variation in ES suggests that further 

analyses are necessary to identify intervention boundaries (Tincani & Travers, 2017). There are 

likely differences between the studies in participants, behaviors, intervention agents, and settings 

that account for such differences. Research has begun to further investigate these differences 

across studies (Tincani & Devis, 2010; Tellegen & Sanders 2013; Ganz et al., 2017); Each of 

these studies completed meta-analyses and identified characteristics as moderating variables. 

Moderating variables were used to determine the effectiveness of the independent variable under 

different conditions. Future researchers may want to continue this exploration, examine 

identified ranges of ES across EBPs specifically when different characteristics are included as 

moderating variables. This would assist practitioners in making better informed research-based 

decisions for individuals diagnosed with ASD. Educators and practitioners would have an 

understanding for when to select a practice tailored to individualized characteristics.  

Study Quality Over Time 
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 Not uniformly, but generally, the quality of studies improved over time based upon visual 

analysis. The development and popularity of EBPs in the field of special education may provide 

reasoning for the increased quality over time. First, for a study to be considered evidence-based, 

research synthesis organizations along with leaders in the field were required to develop and 

come to agreement upon criteria for research to be considered evidence-based or not: One 

hypothesis is that as the field moved in this direction, quality indicators were developed, and 

therefore overall study quality increased. Interestingly, it appeared the quality scores prior to 

2004 presented at a lower quality than scores after 2004. Mentioned earlier, this may have been a 

result of the seminal Horner et al. (2005) publication specifying quality indicators for SCD. After 

the publication of this paper SCRD researchers may have been more likely to follow these 

guidelines and include outlined quality indicators in their research. During the shift of research 

following publication of quality indicator criteria, peer-reviewed journals may have placed and 

continue to place greater emphasis on these indicators when accepting research for publication in 

comparison to earlier studies. Regardless, increased study quality over time was an unexpected 

finding. Antecedent exercise studies may have been directly impacted by these results for 

published studies. There was a statistically significant difference between published and 

unpublished antecedent exercise studies; 9 out of 16 published studies published prior to 2004 

appeared to have overall lower study quality, whereas 2 out of 5 unpublished studies were 

completed prior to 2004 had lower quality. Future researchers may aim uncover specific reasons 

for increased study quality. 

Limitations 

There are several limitations in this study, indicating a need for caution when considering 

the findings. First, due to lack of an ES measure that can accurately combine the results of both 
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single-case and group designs, this study was limited to single-case experiments only. Second, 

although the Tau-U statistic appears increasingly in single-case research meta-analysis literature 

and in the IES literature (e.g., Tincani & DeMers, 2016; Ganz et al., 2017), it is not compatible 

with group comparisons as an alternative ES measure (Ganz et al.2017, p. 298).  Tau-U is robust 

but has limitations in regard to detecting sensitivity at the high end of the ES spectrum. Third, 

although study quality was partially based upon visual analysis, the study did not include an 

analysis of convergent validity between visual analysis ratings (e.g., weak, moderate, or strong 

effects) and Tau-U ES.  Fourth, the What Works Clearinghouse (2016) recommends the use of 

more than one ES estimate and the current study used one ES measure, Tau-U. Fifth, although 

the search was extensive for published and unpublished EBPs, there is a chance few studies 

could be missing from the review which may impact the results of the study. Ferguson and 

Heene (2012) suggest unpublished dissertations may be an imperfect test for publication bias 

because not all dissertations can be located using search engines.  Masters theses were also 

included in the current study, but not all master theses and dissertations may be available for the 

public to view, additionally predatory journals were not included in the grey literature searches. 

Sixth, one criterion for inclusion was that individuals in each study were required to have a 

diagnosis of ASD. However, participants’ characteristics were not completely homogenous 

across studies. For example, a study may have included pre-kindergarten aged individuals with 

high IQs and another study may have included high school aged participants with low IQs. The 

dissimilarity between participants may account for some of the variability observed between 

studies within each EBP. Smith (2013) identifies that a limitation of current SCRD meta-

analyses is the heterogeneity of the participants in each of the studies included in the meta-

analysis. Smith purposes a solution by recommending researchers evaluate the appropriateness of 
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selected interventions and provide specific decision-making guidelines for inclusion criteria 

aimed at homogeneity. 

Future Research 

 In addition to the already mentioned future research directions, this study highlights 

several areas in which further research is warranted. Due to the range of ES observed for 

individual studies within each type of EBP, further research should explore what variables 

account for these differences. Identifying boundaries for EBPs would provide practitioners and 

educators guidance for when to and when not to use an EBP. For example, a high school-aged 

individual diagnosed with ASD may benefit from the EBP, self-management, but a pre-school 

aged individual diagnosed with ASD may not benefit to the same degree, and the observed 

differences in ES from self-management studies may provide insight to these differences. 

Boundaries could be investigated by examining patterns of similar qualities for participants 

across studies with high estimated ES, and conversely, similar qualities for participants across 

studies with low estimated ES.  If patterns appear, this may provide some evidence supporting 

when and when not to use an intervention (i.e., boundary) for a particular individual. 

 Additionally, journals should seek to establish policies that promote submission and 

publication of negative results. Two out of the four EBPs, social narratives and antecedent 

exercise, produced grey literature ES which were substantially less than the published studies. If 

these unpublished studies were published with null or negative findings this may lead to a more 

accurate estimate of the efficacy of an EBP. Kittelman, Gion, Horner, Levin, and Kratochwill 

(2018) provide a suggested statement for journals to include to promote the inclusion of studies 

with null or negative findings. Additionally, Kratochwill, Levin, and Horner (2017) identify and 

describe suggested criteria to be met for studies with null or negative outcomes to meet to be 
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accepted into peer-reviewed journals. These referenced publications are the first steps toward 

increasing the magnitude of null or negative findings in peer-reviewed journals. 

 Described in the limitation section, it would be beneficial for future research to use more 

than one ES when evaluating studies, as recommended by What Works Clearinghouse (2016). 

An additional ES would allow for assessment of agreement across measures and provide greater 

level of confidence in the outcome. It is recommended future research include more than one ES 

and also aim to include group-design studies to evaluate if such similar bias exists.  

 Lastly, an additional area for future research could be to complete a meta-analysis for 

combined interventions (e.g., self-management with and without antecedent exercise) to evaluate 

the efficacy of evidence-based treatment packages (see e.g., Lipsey & Wilson, 1993). This study 

did not include combined interventions when evaluating ES. Further evaluation of combined 

interventions may provide insight about differences in efficacy between isolated and combined 

EBPs. For example, if two EBPs were prescribed separate of one another, their overall effect 

may be moderate; however, when these interventions are prescribed together, their overall effect 

may be higher. This would provide practitioners guidance for when to combine EBPs into a 

treatment package to produce the most efficacious results. 

Conclusion 

 Overall, this comprehensive meta-analysis of four EBPs supports what Cohen (1994), 

Thompson (1998), and other researchers have recommended in the past: That (a) ES analysis and 

interpretation must occur contextually; and (b) clarity and transparency in communicating the 

existing distribution of effects is critically important in order for the field to have a relevant point 

of discussion. This study adds additional information to be considered when identifying a 

practice as evidence-based. The results of this study could be used as a framework for comparing 
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the effects of future EBP treatment studies in terms of considering whether results of new 

research are better, the same, or worse than results of research to date. Additionally, outcomes 

drawled from this study suggests that a practice should not be coined an EBP in the absence of 

an analysis of boundary conditions/moderating variables, along with the gray literature.  
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APPENDIX A 

Adapted from recommendations for assessing quality in SCRD made by Lane, Kalberg, and 
Shepcaro (2009). 
 
Quality indicators will be marked as present (P) or absent (A). 
 
Research Questions: 

 

1. The research question(s) are appropriate for single-subject research. 

Participants: 

2. More than a general definition (e.g., autism) is presented including a description of the 
specific disability as well as the method used to determine the disability. 

3. Participant selection criteria are defined precisely enough to allow replication 

Settings: 

4. The description of the setting includes a description of the physical setting which 
includes sufficient detail (e.g., number of adults present, room arrangement) to allow 
others to recruit similar participants from similar settings. 

Dependent Variable 

5. The description of each dependent variable is operationally defined. If more than one 
dependent variable is reported, both dependent variables are operationally defined. 

6. Each dependent variable is measured using a procedure which produces a quantifiable 
index. (e.g., rate of behavior) 

7. The measurement of the dependent variable is valid and described with sufficient 
precision to allow for replication (e.g., whole interval for variables such as engagement, 
partial interval for variables such as disruption). 

8. The dependent variable is measured repeatedly over time (minimally 3 data points per 
condition). 

9. Data is reported regarding the reliability or interobserver agreement (IOA) of each 
dependent variable. IOA levels minimally meet: IOA = 80% and Kappa = 60%. 

Independent Variable 

10. The independent variable is described precisely to allow for replication. Including 
required materials and specific procedures. General descriptions (e.g., token economy) 
will not be sufficient. 

11. The independent variable is systematically manipulated by the intervention agent (e.g., 
therapist, teacher, paraprofessional) 

12. Fidelity of implementation is “highly desirable” (See Horner et al., 2005, p. 174) and 
fidelity is measured explicitly and the data is reported. 

Baseline 



 

128 
 

13. A minimum of 3 data points is presented in each baseline phase. 
14. Baseline conditions are described in sufficient detail to allow for replication. The baseline 

description should include whom did what to whom, where were the actions taken and 
when did the actions occur (See Lane, Worley, Reichow, & Rogers, 2006, p. 226). 

Experimental Control/Internal Validity  

15. The design includes at least three demonstrations of experimental effect at three different 
points in time.  

16. The design controls for common threats to internal validity which includes established 
SCRDs and treatment integrity is assessed and reported. 

17. Visual analysis techniques, involving interpretation of level, trend, immediacy of effects, 
magnitude of change, percentage of overlapping data points, consistency of data patterns, 
and variability of performance during each phase  

External Validity  

18. Minimally, the study was replicated across one of the following: participants, setting, 
behavior, or materials.  

19. The study meets all three of the previously stated criteria for experimental 
control/internal validity to be considered as possibly having external validity. 
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APPENDIX B 

UnGraph™ (BioSoft, 2004) SCRD data extraction example 

 

 

 


