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Abstract 

A significant percentage of US students are not reaching expected proficiency on 

mathematics content. As a response, educators have been urged to use more evidence-

based practices; however, due to the lack of readily available strategies, these efforts have 

been thwarted. In related fields, video modeling (VM) has been successful in teaching 

behavioral skills through edited video clips that allow target populations to observe 

models successfully performing featured tasks. Stemming from Bandura’s social learning 

theory, the intent of VM is to increase the frequency of the modeled behavior through 

observational learning. Despite the many studies that have shown success with VM, it 

continues to be overlooked in education because of the lack of support surrounding its 

ability to teach educational content and the related technology components. The purpose 

of this research project was to use a single subject multiple baseline design to examine 

the impact of VM on the math achievement of students. The sample included 3 students, 

ages 16-17, and used visual analysis, percentage of nonoverlapping data points (PND), 

and effect sizes (ES) to analyze the results and identify significance in the outcomes. 

Results of the study revealed that VM had a significant impact on 1 participant after 

treatment and on 2 participants after maintenance. Social validity was measured through 

modified behavior intervention rating scales, which demonstrated that while the teacher 

participant did not find the treatment to be acceptable, all of the student participants did. 

Contribution to social change was established within this study by analyzing an effective 

technology-based strategy that can be used to both increase math achievement among US 

students and assist them to become contributing and competitive professionals in society.  
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Chapter 1: Introduction to the Study 

Introduction 

 The National Assessment of Educational Progress stated that (NAEP) only 26% 

of 12th-grade students achieved proficiency on national assessments in the area of 

mathematics in 2013 (as cited in Harris, 2013). As a result of this concern the National 

Council of Teachers of Mathematics (NCTM) and the Common Core State Standards 

(CCSS) have identified computational fluency as one of their curriculum focal points 

within their framework of national standards (Achieve, Inc., 2001; NCTM, 2001). In both 

frameworks the complexity of fluency increases across each grade level and requires 

students to reach mastery with all operations and with all types of rational numbers (i.e., 

whole numbers, integers, fractions, decimals, etc.) by the end of Grade 8 and with 

complex numbers by Grade 12(NCTM, 2006). In addition to this requirement students 

are also obligated to use computation methods grounded in understanding in order for 

them to demonstrate their proficiency through accuracy, efficiency, and flexibility 

(NCTM, 1989). As demonstrated through the NCTM and CCSS frameworks, 

computational proficiency is an essential component of mathematics and its ability to 

foster strong conceptual understanding of complex thought processes has made it an 

important component to all rigorous curriculums (NCTM, 1989).  

 As a result of these expectations, many research-based studies have been 

conducted to identity various instructional strategies to use within mathematics 

classrooms to help increase fluency achievement across all grade levels (Eckert, Codding, 

Truckenmiller, & Rheinheimer, 2007). Current findings have highlighted several 
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effective instructional techniques for improving fluency such as flexible grouping, self-

monitoring strategies, peer-mediated interventions, and the incorporation of various 

forms of technology (Eckert et al., 2007; Hall & Stegila, 2003). Although none of these 

technology-based interventions have been proven to be evidence-based, several strategies 

that have become increasing popular in the field of education have shown promise to be 

effective instructional tools. One of these treatments identified in the literature is video-

based instruction (VBI). VBI includes several different treatment styles including video 

modeling (VM), video self-modeling (VSM), computer -based video instruction (CBVI), 

and problem-based video instruction (PBVI; Rayner, Denholm, & Siafoos, 2009). Most 

of these VBI treatments have demonstrated success in recent research studies; however 

they have yet to be validated as evidence-based in part due to the numerous covariables 

that exist among the independent and dependent variables involved in these studies and 

their lack of focus on social validity (Bellini & Akullian, 2007; Raynor et al., 2009). 

 In addition to the deficiency of evidence-based strategies, few researchers have 

analyzed the impact of peer-mediated strategies in concurrence with the use of 

technology to increase academic achievement (Gagnon & Maccini, 2007). There are no 

studies on the impact of VBI on computational proficiency with mathematics students 

(Gagnon & Maccini, 2007). As originally explored through the idea of learning from 

observation, using video technology for modeling behaviors emerged with potential due 

to its ability to allow individuals to visualize their potential success by viewing a video. 
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According to Bandura (1997), this experience has a greater impact on behavior change in 

comparison to traditional verbal instruction.  

  As outlined by McCoy and Hermansen (2007), peer-mediated VM uses the same 

process as VM; however, it additionally includes the use of a model that is the same age 

and/or gender as the participants involved in the treatment. According to Reichow and 

Volkmar (2010) and Strain, Schwartz, and Bovey (2008), the use of peer-mediated 

models for children is a recommended practice for effective instruction because it is more 

naturalistic and it can decrease the difficulty with participant generalization that can often 

exist when adults provide direct instruction. In spite of its limited use in mathematics 

classrooms, VM has demonstrated success in many current for its ability to change 

behavior in various clinical and educational contexts and across a wide variety of 

populations (Cihak & Schradrer 2008; Goodwyn, Hatton, Vannest, & Ganz, 2013; Gul & 

Vuran, 2010; Krouse, 2001; O’Brien & Wood, 2011). O’Brien and Wood (2011) used 

VM in order to evaluate its effectiveness with promoting cooperative discussion skills 

with high school students. O’Brien and Woods found that the simple technological 

intervention of VM could effectively promote the use of group discussion skills among 

high school students with learning difficulties. In addition, VM strategies have been used 

in clinical settings to educate patients and in higher learning instructional settings to 

increase learner understanding on a targeted area of knowledge (Choi & Lang, 2011; 

Krouse, 2001). VM change behavior with individuals diagnosed with autistic spectrum 

disorder (ASD), as well as similar pervasive development disorders, and with individuals 
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diagnosed with emotional, behavioral, and anxiety disorders (Biederman & Freedman, 

2007; Cihak & Schrader, 2008; Goodwyn et al., 2013). In light of the limited research on 

the use of VBI techniques and their potential impact on academic achievement the intent 

of this study was to provide evidence for the potential use of peer-mediated VM with 

students who are struggling to reach levels of mandated proficiency in their mathematics 

classes. I aimed to identify if there was a relationship between peer-mediated VM and the 

levels of proficiency that high school students demonstrate with solving two-step 

equations, a skill that requires proficient levels of computational fluency.  

Statement of the Problem 

 The purpose of this study is to determine if VM has the ability to increase the 

proficiency of high school students’ achievement on solving two-step algebraic equations 

with rational numbers. The dependent variable is academic achievement on the targeted 

skill as assessed through daily probes and the independent variable is the application of 

the VM treatment.  

 Four key gaps were found within the literature on VBI: (a) no form of VBI has 

received enough validation to be considered an evidence-based treatment, (b) few 

scholars have effectively reported on the social validity of the treatment, (c) few 

researchers have used VM in an academic setting, and (d) no scholars used mathematics 

achievement as the dependent variable. As a result of the limited studies in the field that 

have used VBI techniques, I endeavored to address all of these key areas. Addressing 

these areas was accomplished by (a) including a social validity test within the scope of 
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the study to determine if the treatment is acceptable for high school classroom use and (b) 

provide treatment in a mathematics classroom in order to directly measure the impact of 

VM on student’s academic proficiency. As suggested by Bellini and Akullian (2007) in 

order to establish VM as an evidence-based practice scholars must become more attentive 

to the covariation between the characteristics of participant descriptives and the 

intervention features (i.e., treatment setting, data collection protocol, and video making 

procedures),. As a result, Chapters 3 and 4 of this project include detailed descriptions of 

the techniques and characteristics of the study from making the videos to collecting and 

analyzing the data. 

Nature of the Study 

 In this study, I used a quantitative, single-subject, multiple baseline design to 

measure the impact of the VM treatment. Kratochwill et al. (2010) stated that single-

subject designs are adaptations of interrupted time-series designs and have been 

documented to provide rigorous evaluation of the effects of interventions in experimental 

studies. Single-case experimental designs are becoming more popular and acceptable 

ways to conduct research in the field of education (Barger-Anderson, Domaracki, 

Kearney-Vakulick, & Kunina, 2004). Researchers have demonstrated success with the 

use of single-case designs in educational settings because they use a personalized data 

collection process that can accommodate a variety of instructional strategies and research 

variables in the classroom setting and academic skills (Barger-Anderson et al., 2004; 

Gay, 1987; Kratochwill et al., 2010).  
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 A single-case design was used to determine whether a relationship exists between 

the instructional strategy of peer-mediated video modeling and academic achievement in 

the skill area of fluency with integer operations. The central goal of single-subject 

designs is to identify whether a causal relationship exists between a researcher-

manipulated independent variable (i.e. an intervention) and a change in a dependent 

variable (i.e. acquisition of a targeted skill or behavior). In single-subject designs each 

participant serves as his or her own control and the performance measured before the 

intervention is compared to the performance during and after the intervention (Horner et 

al., 2005). Several highlights of using single-subject designs include using individual 

participants as the unit for comparative analysis, the detailed description of the research 

process, the baseline comparison condition, the visual analysis used to document 

treatment changes, and the enhanced social validity (Horner et al., 2005).  

 In addition to using a single-case design I used a multiple baseline design across 

three different participants to collect three separate sets of data. Multiple baseline designs 

occur when researchers stagger the introduction of the independent variable across 

multiple conditions. In multiple baseline designs the baseline (A) is determined by 

collecting continuous data points across participants before, during, and after the 

introduction of the targeted intervention (B) in order to identify whether the treatment of 

the independent variable has a significant impact on the dependent variable across 

multiple subjects and for an extended amount of time as measured within the 

maintenance phase (C) 1 month posttreatment (Barger-Anderson et al., 2004). Multiple 
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baseline designs provide numerous sets of data for the researcher to analyze the impact 

that the independent variable had on the dependent variable. Adding phase repetition 

across participants not only increases the statistical power of the experiment but enhances 

the internal validity of the study as well. When using a multiple baseline design the 

researcher can conduct the staggered phases across different subjects, settings, or 

participants. Multiple baseline designs are fitting for research in the educational field and 

can help examine new techniques and strategies effective in the area of teaching (Barger-

Anderson et al., 2004). I used an across participants’ design to measure the proficiency 

changes across three different high school students. Using this design, I identified the 

impact of the independent variable (VM treatment) on the dependent variable 

(proficiency with solving two-step algebraic equations) across all students (Barger-

Anderson et al., 2004). According to Barger-Anderson et al., (2004), a multiple baseline 

structure should be the design of choice when it is not possible for the subjects to return 

to their original baseline after introducing the independent variable. As the participants in 

this study were not able to return to their original baseline after administration of the 

intervention a multiple baseline is best suited for this study.  

 The results of the single-subject design employed in this study were used to 

determine the effectiveness of peer-mediated video modeling as an instructional strategy 

to increase students’ proficiency with operations involving integers (Barger-Anderson et 

al., 2004). As suggested by Horner (2005), another highlight of using single-case designs 

is the requirement of a meticulous description of the research process. The process of 
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meticulously describing the participants, the setting, and the design of the experiment 

increases the likelihood that the study will be repeated in future cases to either provide 

additional empirical support for the strategy or as an instructional strategy to increase 

academic achievement in educational settings (Horner, 2005). As also discussed by 

Barger-Anderson et al. (2004), replicating single-subject design studies helps to 

generalize the results of the study to additional settings as well as provides additional 

validation for the results obtained in the original experiment.  

Purpose of the Study 

 The main purpose of this study was to determine whether VM can improve the 

mathematics achievement of high school Algebra students in the skill area of solving 

two-step algebraic equations with rational numbers. Secondary purposes of this study 

included the desire to provide continued validation for the use of peer-mediated and VBIs 

in academic settings and to provide information surrounding the social validity of using 

VBIs in academic settings for the purpose of increasing achievement. 

Research Questions 

1. Will the Algebra students increase their accuracy in solving two-step 

equations with rational numbers subsequent to the implementation of a 

peer-mediated video modeling intervention? 

Ho1: The Algebra students will demonstrate less than 80% achievement on 

solving two-step equations with rational numbers over their baseline, as measured by 

daily probes. 



9 

 

 

 

H11: The Algebra students will demonstrate at least 80% achievement on solving 

two-step equations with rational numbers over their baseline, as measured by the daily 

probes. 

2. Will the Algebra students maintain the increase in accuracy on solving 

two-step equations with rational numbers as observed in the peer-mediated 

VM intervention 1 month posttreatment? 

  Ho2: The Algebra students will not maintain an achievement level of at least 60% 

on solving two-step equations with rational numbers, as measured by the maintenance 

phase probes. 

H12: The Algebra students will maintain an achievement level of 60% or more on 

solving two-step equations with rational numbers, as measured by the maintenance phase 

probes.  

3. Will the teacher administering the treatment score the modified Behavior 

Intervention Rating Scale (BIRS) with an average rating of 4 or above 

indicating that the teacher finds the intervention acceptable? 

 H03: The average rating of the teacher’s modified BIRS will be less than 4 

indicating that the teacher believes the VM intervention is not acceptable for classroom 

use. 

 H13: The average rating of the teacher’s modified BIRS will be a 4 or above 

indicating that the teacher believes the VM intervention is acceptable for classroom use.  
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4. Will the students receiving the VM treatment score the modified 

Children’s Intervention Rating Profile (CIRP) with an average rating of 4 

or above indicating that they find the intervention acceptable?  

 H04: The average rating of the student’s modified CIRP will not be 4 or above 

indicating that they believe the VM intervention is not acceptable. 

 H14: The average rating of the student’s modified CIRP will be 4 or above 

indicating that they believe the VM intervention is acceptable. 

Theoretical Construct 

The theoretical framework that I used to support this research study was 

Bandura’s social learning theory. Bandura’s (1997) social learning theory, also known as 

social cognitive theory, is grounded on the premise that human cognition can influence 

behavior through the observation of others. The roots of Bandura’s learning theory were 

established in conjunction with Bandura, Ross, and Ross’ (1961) BoBo doll experiment. 

Bandura et al. (1961) revealed that children can learn aggressive behavior through the 

observation of adult models. At this time, beliefs about aggressive behaviors in children 

were dominated by the idea that behavior was the product of direct reinforcers and 

punishers (Bandura, 1997). The Bandura, Ross, and Ross experiment gained support 

which has since produced an impact on the field of psychology (Zimmerman & Schunk, 

2003).  

In Bandura et al.’s (1961) experiment, 24 preschool-aged children were divided 

into three groups and were exposed to either a video of adult models exhibiting 



11 

 

 

 

aggressive behaviors towards a plastic doll, a video of adult models exhibiting 

nonaggressive behaviors towards the same doll, or were not exposed to a video model at 

all (Bandura et al., 1961). After treatment all three groups of children were observed in a 

generalized setting in the absence of the adult models (Bandura et al., 1961). In the 

experiment, the group exposed to the aggressive behavior reproduced significantly higher 

levels of aggressive behaviors than the group exposed to nonaggressive models and to the 

control group (Bandura et al., 1961). Following the publication of the Bandura et al. 

(1961) study, Bandura, Ross, and Ross (1963) conducted a follow-up study to identify the 

degree to which film-mediated aggressive models could be identified as sources of 

imitative behavior. Bandura et al. (1963) found similar findings from the first experiment 

that filmed aggression can create aggressive reactions in children. 

Additional follow-up studies have been conducted to simulate the process of 

learning behavior through observation (e.g., Bandura, 1965; Bandura & Mischel, 1965; 

Bandura & Whalen, 1966). The premise that learning has a social context is now widely 

accepted (Brooks, 2009). Many researchers conduct studies in the field that continue to 

emphasize Bandura’s theoretical underpinnings about observational learning and social 

modeling (Brooks, 2009). Demırbaş and Yağbasan (2006) incorporated educational 

activities based on social learning theory in seventh grade classes at three different 

schools to try to improve scientific attitudes. Demırbaş and Yağbasan revealed that 

educational activities based on social learning theory were effective in improving 

students' scientific attitudes (Demırbaş & Yağbasan, 2006). This study, along with many 
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other experiments that have supported the theory that children can learn through exposure 

to models, have influenced the designs of educational instructional models and strategies 

that are used in schools and in clinical settings (Boyce, 2011; Brooks, 2009; Chen & 

Bryer, 2012; Novotney, 2010; Siegel, Galassi, & Ware, 1985). 

In addition to the theoretical basis of behavior in the previously discussed studies 

I also discovered that modeling is not only a response imitation but that it is possible for 

individuals to create new behaviors that expand upon what they have observed through 

the idea of self-reflection (Bandura, 1977). This component of observational learning can 

be supported through the idea of self-efficacy, and individuals have the ability to adjust 

their own behavior based on not only external stimuli but on internal self-determination 

as well (Bandura, 1997).  

In this study, I used Bandura’s social learning theory and the idea of self-efficacy 

to support the instructional strategy of VM in order to increase student’s academic 

achievement in the area of mathematics. Similar to the findings of Siegal et al. (1985), I 

incorporated the idea of learning through social learning theory variables such as peer-

mediated video modeling in order to increase academic achievement. 

Definition of Terms 

 Computer-based video instruction (CBVI): CBVI is similar to VBI but includes 

the use of a computer in the modeled film in order to teach participants how to use 

technology devices appropriately. As described by Mechling and Cronin (2006), “CBVI 

involves providing instruction within realistic, interactive learning environments through 
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incorporation of video captions and computer-based instruction” (p. 235). This 

intervention can be used to teach individuals how to use various forms of communication 

devices and how to interact with specific technological software. In a study conducted by 

Mechling and Cronin (2006), children diagnosed with autism were videotaped using their 

assistive communication devices to order food at a restaurant. While watching the video 

the participants were given the same device and were able to practice hitting the same 

buttons while watching the video playback.  

Feedforward: Feedforward is a method of teaching a behavior or skill that only 

highlights the future desired behavior. With both VM and VSM, the researcher must 

videotape until enough footage of the model performing the target behavior positively is 

obtained. Although this technique requires the researcher to manipulate the footage, the 

expectation is that the individual viewing the video will be more likely to perform the 

behavior without negative behaviors present because those behaviors are not modeled on 

the video clip. 

 In vivo techniques: In vivo techniques, referenced throughout this research 

project, differ from typical VBI strategies because they do not involve the use of video 

playback. In vivo techniques involve witnessing a live action performance of a certain 

skill. Although the use of in vivo techniques are not typically considered to fall under the 

umbrella of VBI strategies, many studies include this term in their review of the literature 

because it is typically used in comparisons with VBI techniques (Bellini & Akullian, 

2007).  
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  Peer-mediated intervention: Another aspect of VBI is the use of peers. Using 

peers similar in age or identical in gender as the individual(s) receiving the instruction is 

identified in the literature as peer-mediated. As discussed by Gardner et al. (2001), peer-

mediated interventions have demonstrated their ability to “(a) improve students’ 

opportunities to response, (b) increase on-task behaviors, (c) provide immediate feedback 

on correct and incorrect responses, and (d) facilitate academic achievement and skills” (p. 

24). Peer-mediated interventions consist of group contingencies among peers similar in 

age that foster positive interactions as they attempt to reach a common goal (Gardner et 

al., 2001). In this research project the term peer-mediated describes the type of VBI 

intervention used. Although the peers modeling the skills on film will not have direct 

communication with the participants in the study, the participants will be learning the 

skill through the direct instruction of the model peers. Research has shown that peer-

based messages can be a highly effective tool for communication in an academic setting 

therefore making peer-mediated VM a better option for relaying skill procedures in this 

project (Gardner et al., 2001) 

Problem-based video instruction (PBVI): PBVI is an instructional strategy used to 

teach critical thinking and decision making skills. Video clips used in PBVI feature 

problem-based scenarios that require critical thinking and analysis to solve. PBVI is a 

common strategy used in academic settings and is well suited for use with peer-mediated 

group instruction (Choi & Yang, 2010). Studies featuring the use of PBVI have 

demonstrated that video can be an effective tool to present authentic scenarios for the 
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purpose of enhancing student satisfaction, empathy, and learning achievement in 

problem-based instruction (Choi, 2007; Choi et al., 2011).  

Real time: When creating a video-modeled film the producer of the video must 

use feedforward or real time. When using real time video the editing process takes no 

longer to render than the length of the original video clip itself. For example, when 

editing a 30-minute video clip, it should take no longer than 30 minutes to extract the 

actual video clip.  

Single-subject, multiple baseline design: Single-subject research is experimental 

and its purpose is to document causal, functional relationships between independent and 

dependent variables (Horner et al., 2005). Basic single case designs involve repeated, 

systematic measurement of a dependent variable before, during, and after the 

administration of an independent variable such as applying an intervention (Kratochwill 

et al., 2010). Single case designs can provide evidence for the existence of causal 

relationships and are widely used in the clinical field of psychology and education 

(Kratochwill et al., year). The use of a multiple baseline design within a single-subject 

study involves an effect-replication option across multiple participants, settings, or 

behaviors (Kratochwill et al., 2010). In a multiple baseline design multiple instances of 

baseline measures (A) and intervention measures (B) are staggered across the 

participants. Multiple baseline designs provide the greatest potential for increasing 

internal and statistical-conclusion validity and were chosen for this study to provide more 
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detailed data on how VM impacts academic achievement with mathematic-based skills 

(Kratochwill et al., 2010).  

Video-based instruction (VBI): VBI is the all-encompassing term used to identify 

various forms of VBI techniques including video modeling, video self-modeling, 

computer-based video instruction, problem-based video instruction, video feedback, and 

feedforward (Rayner et el., 2009). VBI has been used in many diverse fields including 

education, psychology, and medical practice in order to provide instructional information 

to targeted individuals for a variety of purposes (Van Dam, 2012). In this research 

project, the term VBI was used to describe the various methods that have incorporated 

video technology featuring modeled behavior for the purpose of providing instruction or 

to teach targeted skills to specific individuals. 

 Video modeling (VM): In this study, the specific VBI technique used in the 

treatment phase was VM. As defined by Cihak and Shrader (2008), VM is the process of 

showing participants a video of an individual performing a targeted skill or behavior and 

then providing the participant with the opportunity to independently perform the targeted 

skill. VM uses an adult or a peer to perform a specific behavior or action in front of a 

camera (Bellini & Akullian, 2007). The video is watched by an individual for a selected 

number of sessions and then asked (or is expected) to imitate the behavior that was 

observed on the video (Bellini & Akullian, 2007).  

 Video perspective: When using VBI techniques the researcher has the option of 

either using the first person or the third person perspective when filming the video. If the 



17 

 

 

 

first person perspective is chosen then the video is shot from behind the model. It only 

shows the model’s hands and what can be seen from their perspective (Bellini & 

Akullian, 2007). If filmed from the third person perspective then the model is filmed 

from directly in front of them, which provides the viewer with a full picture of the model 

performing the selected target behavior. 

Video self-modeling (VSM): VSM is similar to VM, but, instead of using a peer in 

the video, the individual targeted for the behavior change is featured in the film (Prater, 

Carter, Hitchcock, & Dowrick, 2012). This technique has proven to be effective with 

individuals diagnosed with ASD due to its ability to help individuals see themselves 

performing the targeted skill that makes their ability to mimic the behavior more likely to 

occur in response to viewing the video (Prater et al., 2012). Despite the increasing 

popularity of VSM, I chose VM for this study due to its acceptability for use within a 

classroom setting. Prater,  

Limitations, Scope, Assumptions, and Delimitations 

 The purpose of this study was to determine whether VM can improve the 

proficiency of Algebra students with solving two-step equations that feature rational 

numbers. Within the scope of this objective there were limitations, assumptions, and 

delimitations present. 

Limitations 

 There were two general limitations to this research project. One was the ability to 

generalize the results of the study to other students, classes, and schools. This project 
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focused on one discrete skill in a specific content area. All of the students identified for 

the study were female students, close in age and socioeconomic status, who previously 

struggled in their mathematics courses. Although selecting this sample of students 

pinpointed the impact of VM with this specific population, it is difficult to generalize the 

results to other various content areas, grade levels, and cultures. 

Another limitation to this study was the inability to eliminate the effects of regular 

instruction that will be going on in the participants’ classes during the administration of 

the treatment. Therefore, the baseline data are expected to naturally increase and it will be 

necessary to measure the impact of the VM treatment based on trend changes of the slope 

instead. 

Assumptions 

 One of the assumptions made during this research project was that the procedure 

of the research design would be administered as planned. This assumption included the 

postulation that the teacher selected students that are appropriate for the experiment and 

that the teacher correctly governed the VM treatment and obtained all baseline, 

intervention, and maintenance phase data with fidelity. I also assumed that all students 

and the administrator would provide honest reviews of the intervention’s social 

acceptability. The final assumption was that all students completed the probes during 

each phase to the best of their ability. 
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Delimitations 

 This study was limited to high school Algebra students ranging in age between 15 

and 16 each placed in a New York Regents Algebra course, which requires a passing 

grade in both the course and the Regents exam in order to graduate. The scope of the 

study involved three students in an Algebra class, regardless of their skill levels, previous 

Algebra exposure, or grade level. Another boundary placed within the scope of the 

experiment is the limit to a specific skill, within a specific context. Students in this study 

were assessed on their ability to solve two-step equations with rational numbers only. No 

other skills were assessed and no other subject areas were used to analyze the impact of 

the treatment. Additionally, it is important to note that all of these students had prior 

instruction on assessed skill as it has been conceptually developed since elementary 

mathematics classes.  

Significance of the Study 

 This research project is unique in its determination of whether the use of peer-

mediated video modeling can significantly impact the academic proficiency of 

mathematics’ students. This approach offers an exclusive perspective on the use of VM 

because it combines peer-mediated instruction and technology which are two 

instructional techniques that have received support for increasing academic achievement 

in the field of education (Gagnon & Maccini, 2007; Hall & Stegila, 2003). As a result of 

the increasing expectation for students to master conceptual mathematical skills, the 

demand for empirically supported strategies for instruction is also increasing. 
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Consequently, this study aimed to identify peer-mediated video modeling as an effective 

method to increase student mastery in the content area of mathematics. In this project 

VM strategy was used to target a computational fluency skill, a content area that has been 

identified by the NCTM and the CCSS as a focal point in comprehensive mathematics 

education (NCTM, 2000).  

Social Change 

 This research project seeks to achieve social change by providing evidence-based 

research on a potential treatment technique that can be used in the field of education 

psychology to increase student’s capacity to learn via electronic media.  Online 

coursework and schools have gained much popularity in education and the use of VM in 

traditional classroom settings can strengthen student’s ability to succeed academically in 

online programs. In addition to conditioning students to learn via various mediums, this 

study also aimed to validate VM as an evidence-based treatment. This validation will 

ultimately assist students in reaching and maintaining expected levels of proficiency in 

mathematics education. Expand on how this will affect social change as well as who will 

be affected. 

Summary 

 Chapter 1 provided an introduction to this research project which included 

background information about the problem, the purpose of the study, the theoretical 

basis, the research hypotheses, the scope, the social significance, and a definition of the 

important terms. The chapter identified the need for additional evidence-based strategies 
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in the field of education for the purpose of increasing academic achievement. Triggered 

by the lack of students achieving mastery with mathematics standards, this study sought 

to identify an effective instructional technique that can be used in schools across the 

nation to increase students’ self-determination and ability to meet proficiency standards.  

 Along with the primary purpose of determining if peer-mediated VM has the 

potential to increase mathematics proficiency; several supplementary purposes were also 

identified throughout the chapter. Additional motives to the study include providing 

further proof that VBI techniques such as VM should be validated as evidence-based 

practices and that these techniques are socially valid according to both the administrators 

and the students within the context of classroom instruction.  

 Chapter 2 will provide a review of the literature surrounding the development of 

VBI in the field of psychology, education, and clinical practice. The literature review will 

discuss the foundation and development of social learning theory in order to demonstrate 

how it has helped produce the use of instructional techniques involving VBI such as VM. 

The chapter will additionally provide a detailed account of the widespread studies that 

have included the theory of social learning and the profound impact of utilizing 

technology-based practices such as VBI to teach targeted skills and behaviors. Chapter 3 

will then provide a detailed description of the methodology used in this study which will 

then be followed by details of the data analysis in Chapter 4 and conclusions and future 

suggestions in Chapter 5.  
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Chapter 2: Literature Review 

Introduction 

 The purpose of this study was to determine if peer-mediated video modeling can 

improve the computational fluency of high school Algebra students. With this study, I 

also provide support for the use of technology-based instruction models in academic 

settings as well as contribute to the research in the area of VM and its ability to alter 

behavior in diverse settings. Additionally, I sought to provide further support towards the 

need for validated, evidence-based strategies that have demonstrated their ability to 

increase mathematics achievement.  

 In this chapter I explore the history of the use of evidence-based instructional 

strategies in academic settings and the increasing need for effective interventions. I also 

examine the support surrounding the use of peer-mediated video modeling with the 

purpose of changing behavior in various settings. In addition, the theories that have 

supported observational learning, such as social learning theory are addressed, as well as 

how the recent introduction of electronic media has used these theories to expand 

research in the area. In order to highlight this progression the chapter begins with an 

overview of early video modeling studies and progresses to the current research involving 

video-based instruction (VBI) conducted in both academic and alternative settings with 

the purpose of changing behaviors across diverse settings. 

 The following research databases were used to collect information about the 

study: Academic Search Premier, ERIC, PscyArticles, PsycBooks, PsychINFO, and 

Psychology: a SAGE Full text collection. The following keywords were used: video 
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modeling, peer-mediated instruction, mathematics, video self-modeling, video-based 

instruction, instructional strategies, math instruction, social learning theory, and 

academic achievement. Studies that involve the use of electronic media as an 

instructional model range in date from 1961 to 2012. As a result this literature review 

includes articles outside of the standard 5-year window for the purpose of illustrating the 

extensive development that the use of electronic media in the field of education has 

made. 

A Historical Perspective of Electronic Media 

 The origins of video modeling and its ability to change the behavior of individuals 

across various contexts can be traced back to the introduction of electronic media 

(Palmer, 2003). The purpose of electronic media, delivered via radio, television, or 

through movies, has served as a method to either convey information or to educate 

individuals (Palmer, 2003). The notion of learning through observation, originally studied 

by Bandura, revealed that individuals can learn behaviors through observation (Bandura, 

1977). Support for this theory was originally presented in Bandura’s famous Bobo doll 

experiment in 1961 (Bandura, Ross, & Ross, 1961). Many television shows and movies 

began to use this information to drive the educational nature of their programs (Palmer, 

2003). One of the first pioneers in this field is the long-running television program 

Sesame Street features puppets that convey educational content and social behaviors to 

children (Palmer, 2003).  
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Electronic Media and Low SES Children 

 Despite the increase of electronic media as a means to convey educational content 

via television programs, commercials, and movies, most producers did not begin their 

ventures with the same vision as Sesame Street pioneer Morrisett (Palmer, 2003). While 

working as an experimental psychologist for the Carnegie Corporation, an educational 

philanthropic foundation, Morrisett became interested in finding new ways to close the 

achievement gap for disadvantaged youth by increasing access to educational content 

(Palmer, 2003). After achieving only minimal success on multiple experiments designed 

to reverse the educational trend for minority and low socioeconomic children Morrisett 

teamed up with television producer Cooney who shared Morrisett’s vision for assisting 

disadvantaged youth and helped fundraise, write, film, and air the pilot of the first 

episode of Sesame Street (Palmer, 2003). Although most critics were uncertain of the 

program’s potential, after statistics from the first season revealed that viewers of the show 

included over half of the world’s 12 million pre-school-aged children, it was evident that 

Sesame Street had significant potential to help Morrisett’s dream come true (Palmer, 

2003).  

 Many experimental studies began to incorporate Sesame Street in their research 

endeavors in order to analyze the impact that educational programs had on the academic 

achievement of its young viewers (Walsh, 1995). Results of these studies consistently 

demonstrated the positive gains that exposure to educational programs, such as Sesame 

Street, have on academic development, social development, and school-readiness in 
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children (Fisch, Truglio, & Cole, 1999). For example, Wright and Hutson (1995) 

published a longitudinal study that examined the impact of Sesame Street on school 

readiness by tracking 250 low-SES children from ages 2 to 5 and 4 to 7. The study 

collected data using multiple measures of intelligence and achievement across regular 

intervals. The results after 3 years revealed that children who watched educational 

programs spent more time engaged in educational activities (Wright & Hutson, 1995). 

Long-term results of this study revealed similar findings. Children who spent time 

watching educational programs not only performed higher on standardized achievement 

measures but also received higher ratings by their teachers on their overall adjustment to 

the school setting (Wright & Hutson, 1995). In addition to these findings, a correlational 

analysis published by Zill, Davies, and Daly (1994) used data from approximately 10,000 

parents in a national survey to analyze the impact of educational programs, such as 

Sesame Street, on letter recognition and conversation skills of young children. Based on 

parental reports, the study revealed that the children who viewed Sesame Street were 

more likely to recognize letters and tell connected stories when compared to the children 

who did not view Sesame Street (Zill et al., 1994).  

 The results of these studies and the remarkable success of Sesame Street are still 

visible in many educational programs on television. Read to Learn, for example, is a 

program specifically designed to promote school readiness in young children that utilizes 

electronic media to engage students in innovative learning experiences (“From Sesame 

Street to Transmediaville: The Future of Ready to Learn,” 2010). Sesame Street has over 
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50 years of evidence-based research that support its ability to increase school readiness in 

all pre-school-aged children, and has paved the way for educational programs delivered 

via electronic media (Palmer, 2003). According to Schultz (2012), Sesame Street is a 

global manifestation of Bandura’s work on observational learning that demonstrates how 

video-based instruction can directly impact millions of children’s lives. Despite Sesame 

Street’s success, few researchers explored the relationship between video modeling and 

behavior prior to the 21st century (Creer & Miklich, 1970; Dowrick & Raeburn, 1977; 

McClure, Chinsky, & Larcen, 1978). However, once developed, the use of electronic 

media for the purpose of increasing academic and social skills quickly grew in popularity 

across diverse settings and populations.  

Video-Based Interventions 

 Soon after the introduction of educational programming via electronic media the 

instructional strategy known as video-based intervention (VBI) began to emerge in the 

fields of education and psychology.  Although there are different ways to implement 

VBI, the general concept is to alter behavior or teach skills through the process of 

observing others’ behavior that is modeled on a video (Goodwyn, Hatton, Vannest, & 

Ganz, 2013). The purpose using of VBI extends from two premises; (1) observational 

learning is a basic learning mechanism that has the ability to teach new skills and (2) 

visual supports are optimal components of the learning process (Darden-Brunson, Green, 

& Goldstein, 2008). 
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 VBIs can be implemented using a wide variety of technologies including 

computers, tablets, smart phones, and DVD players. In addition to the multiple modalities 

of VBI, there are also a wide variety of types of interventions involving the use of video 

to model behaviors such as video modeling (VM), video self-modeling (VSM), and video 

feedback (VF) (Goodwyn, et al., 2013). Although all of these strategies differ slightly, 

they all involve positive instructional approaches which allow for participants to observe 

demonstrations of a targeted behavior (Ayers, Maguire, & McClimon, 2009).  

  Another component of VBI is the use of electronic media. Because videos are 

viewed as recreational stimuli they can help to increase engagement, interest, and 

motivation with resistant and/or reluctant learners (Goodwyn et al., 2013). Studies 

involving VBI have revealed their ability to alter various behaviors across diverse 

contexts and with differing populations (Brecht & Ogilby, 2008; Choi, 2007; Choi & 

Yang, 2011; Tan, Tan, & Wettasinghe, 2011; Wilcox & Jacobs, 2010). Tan et al. (2011) 

assessed the effectiveness of VBI with preservice teachers to provide evidence and argue 

for the benefits of using video technology for a teacher preparation course. In their study, 

preservice teachers with little classroom experience were instructed to watch video clips 

of effective teaching practices and then were asked to reflect on their learning through 

detailed blog entries. Results were analyzed based on the depth of the participants’ 

responses and they indicated that the participants were capable of engaging in reflection 

beyond a surface level after viewing the microskills video (Tan et al., 2011). These 
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results provide support for the use of VBIs for the purpose of modeling new skills and 

effective teaching practices.  

 Additional adaptations to VBI that provide further support for instruction 

delivered via video include video-based supplemental instruction (VSI) and problem-

based video instruction (PBVI). As described by Wilcox and Jacobs (2010), VSI is a 

course delivery system designed to provide students with additional academic support by 

supplying access to additional video-based lectures that re-teach and enhance the learning 

content of their regular course. VSI was originally adapted as a variation of supplemental 

instruction (SI) which provides students with an extra face-to-face course component to 

support another course. With VSI students have the ability to view the additional content 

that would be provided in the SI component via video, giving them the flexibility to 

watch the content whenever, wherever, and as frequently as they need. Wilcox and 

Jacobs (2010) explored the validity of VSI by analyzing students’ overall grades in 

courses at the University of Missouri-Kansas City featuring VSI from 1997 through 

2004. Data collected on the outcome of courses equipped with VSI demonstrated that 

students enrolled in the VSI component of the course were more likely to earn A’s and 

B’s (66.6%) when compared to the students enrolled in the course without the VSI 

component (53.27%) even though the students enrolled in the VSI course has 

significantly lower ACT scores (20.34) then the control group (25.67) of students 

(Wilcox & Jacobs).  
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 Choi (2007) and Choi and Yang (2010) revealed similar results when utilizing 

another VBI: problem-based video instruction (PBVI). In these studies, university 

students were studied in order to explore the effectiveness of PBVI. In Choi’s 2007 

research PBVI was used in comparison to text-based instruction (TBI). In the study 

groups of students were randomly selected to either receive PBVI or TBI in an exercise 

that involved viewing (PBVI) or reading (TBI) about real life situations and reacting to 

them through group discussions (Choi, 2007). After the exercise, selected students from 

each group were asked to discuss their levels of perceived learning as a result of the video 

or text prompts (Choi, 2007). Results revealed that “the use of video more positively 

affected students’ perceived learning in terms of comprehension and retention” (Choi, 

2007, p. 6).  

 In a follow up study, PBVI was used to identify its effect on students’ satisfaction, 

empathy, and learning achievement when compared to problem-based text instruction 

(PBTI) (Choi & Yang, 2010). Results of the study revealed significant differences 

between the students’ satisfaction, empathy, and achievement in the PBVI groups as 

compared to the PBTI groups. Choi and Yang concluded that video can be an effective 

medium to present real life situations and enhance student success (Choi & Yang). 

Although VSI and PBVI are only variations of VBI, their documented success with 

assisting higher level learners through information delivered electronically provides 

additional support for instructional strategies such as VBI, where information is 

distributed via an electronic source.  
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The Beginnings of Video Modeling 

 Although VBIs have been used in numerous studies with diverse populations 

across multiple settings, the first documented study involving the use of video to alter 

behavior was a video modeling study. Video modeling (VM) is a type of VBI that 

involves having an individual watch a model on a video perform a target behavior with 

the intention of having the individual subsequently perform the modeled behavior by him 

or herself independently (Goodwyn, Hatton, Vannest, & Ganz, 2013). The use of video 

modeling for the purpose of altering behavior is useful across many contexts and can be 

used to teach new or alter old behaviors, skills, or processes (Baker, Lang, & O’Reilly, 

2009). As noted by Darden-Brunson, Green, and Goldstein (2008), “VM has been used 

effectively in a variety of settings, with various populations, to teach many types of 

behavior, including social interaction, communication, community skills, and motor 

skills” (p. 241). 

 According to Arslanyilmaz (2010), a way to model covert cognitive processes is 

through the practice of VM because the video model has the option to use a think aloud 

technique which allows the model to explain his or her thought process as the targeted 

behavior is performed. Although the concept of video modeling did not originally include 

this component, its foundations were derived from Bandura’s social learning theory 

(Bandura, 1977). As outlined in Chapter 1, Bandura’s theory is based on the belief that 

individuals have the ability to learn through observation (Bandura, 1965, 1967). In video 

modeling, individuals are expected to learn through observation, via exposure to the 
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target behavior by electronic media, which is meant to increase interest, engagement, and 

flexibility (Dowrick, 1991). When coupled with technology, observational learning 

becomes an interactive learning strategy that can be used to assist individuals in gaining 

relevant academic, social, and behavioral-based skills. As additionally suggested by 

Dowrick (1991), Bandura also believed that the process of video modeling contains the 

fundamental elements of self-efficacy because it provides individuals with a clear picture 

on how to best perform skills, which strengthens one’s own belief in their capability to 

complete a task.  

 Experimental studies involving video modeling began with the work of O’Connor 

(1969, 1972) whose study outcome demonstrated an increase in peer interactions among 

six preschool-aged children after viewing a film that documented scenarios of positive 

interactions among similarly aged peers. In O’Connor’s (1969) first study a 23 minute 

staged film that featured six models of similar age to the study’s participants was shown 

to 3 of the 6 participants who were all described as “social isolates” (p. 327). After a 

single viewing of the film it was found that the participants in the experimental group 

increased their level of social interaction to the level of the nonisolates that were featured 

in the staged film. The 23-minute film yielded higher and more efficient results when 

compared to the alternative procedures that were being used at the time of the research 

(O’Connor, 1969).  In O’Connor’s second study (1972), the modeling intervention was 

used in conjunction with shaping to determine whether (1) modeling, (2) shaping, (3) 

both modeling and shaping, or (4) neither (control) was more effective in increasing 
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socially acceptable behaviors of socially isolated participants (O’Connor, 1972). The 

results of the study revealed that participants within the modeling only group attained the 

most differential increase in social interaction behaviors as identified through classroom 

observation (O’Connor, 1972). 

 After publication of O’Connor’s work other studies began to use the same 

technique, first identified as symbolic modeling and later as filmed modeling (Evers & 

Schwartz, 1973; Evers-Pasquale & Sherman, 1975; Jakibchuk & Smeriglio, 1976; Keller 

& Carlson, 1974). These studies included samples with preschool-aged participants and 

targeted behaviors involving increasing social skills or decreasing social isolation from 

peers. Although these early studies demonstrated success with VBI, all of the 

experimental designs only involved brief observations that took place before and after the 

data collection. Methodological improvements were made in subsequent studies by using 

a multiple baseline across participants design (Ballard & Crooks, 1984). Ballard and 

Crooks used a 14 minute video that modeled socially acceptable interactions among 

preschool-aged children with six participants similar in age to the video models. Results 

revealed significant increases in the amount of social engagement among four of the six 

participants and, through closer examination, also revealed that there was also significant 

variability among the succession of sessions in the children’s day-to-day social 

interactions (Ballard & Crooks).  
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The Multifarious Nature of Video Modeling 

 Since the introduction of video modeling in the early 1970’s its use has grown in 

popularity with diverse populations of individuals and within various fields of study such 

as mental and physical health and education. Video modeling has become prevalent in the 

medical field for the use of patient self-care, prenatal and post-natal care, rehabilitation, 

and increasing patient awareness as well as with changing or providing precautions for 

health related behaviors such as smoking and sports related  injuries (Krouse, 2000; 

Magill-Evans, Harrison, Benzies, Gierl, & Kimak, 2007; Mitchko, Huitric, Sarmineto, 

Hayes, Pruzan, & Sawyer, 2007; Novotney, 2010). In a meta-analysis conducted by 

Krouse (2000), 40 different research studies on the use of video instruction for patients 

were found. Videos in the study were used with patients in order to assist in decision 

making regarding treatment options, to reduce pre-procedural anxiety and improve 

coping skills, and to teach self-care practices. Although results revealed a diverse range 

of research designs it was found that all of the studies revealed positive treatment 

outcomes. Additionally, no specific effect sizes were reported but the results of the 

studies revealed that the patients who were exposed to videotape models demonstrated 

better treatment compliance, received higher scores on post-tests, had the ability to retain 

more information, and had reduced anxiety about treatment procedures as compared to 

the control patients (Krouse).  Consequently, conclusions reported that “video modeling 

has potential benefits for clinical practice in facilitating knowledge acquisition, reducing 

preparatory anxiety, and improving self-care” (Krouse, p.748).  
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In addition to Krouse’s (2000) findings Novotney (2010) discusses the success of 

a mobile multimedia system called the “Coping Cart,” that is used in Kosair’s Children’s 

Hospital in Louisville. The cart, which is equipped with an iMac and webcam, allows 

patients to create videos about their hospital stays and coping experiences that are then 

viewed by themselves and by other young patients. According to Novotney (2010), the 

“Coping Cart” is a powerful real-life example of video modeling that allows patients to 

see their peer’s model behaviors that are essential for recovery in place of listening to 

doctors and nurses convey the same information.  

 In addition to patient self-care, video modeling has also been used in the medical 

field to inform or instruct others about appropriate care procedures. Magill-Evans et al. 

(2007) studied the effect of video modeling on parent education with first-time fathers. 

Fathers received feedback from video of them interacting with their infants at 5 and 6 

months of age. Results revealed that the participants within the intervention group 

displayed more skills in fostering cognitive growth and were able to maintain their 

sensitivity to infant cues when the baby was 8 months old as compared to the control 

group of fathers. Information-based videos have also been used within the Center for 

Disease Control (CDC) as a means to inform athletic coaches about concussions and to 

provide information about how to best prevent, recognize, and better manage sports-

related injuries (Mitchko et al., 2007). Results of this pilot study revealed that video 

modeling was an effective method to convey important information about health-related 

risks associated with certain sports (Mitchko et al.). 
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 Video modeling has also become a popular intervention for training individuals 

for careers in the field of education. Although research in teacher education is limited, the 

findings thus far have supported its use in preparing teachers to implement effective 

practices in their classrooms (Dieker et al., 2009; McDonald, 1971). In an early study 

conducted by McDonald, teacher aptitude and ability to learn a skill via observational 

learning was assessed. Teacher interns (n = 121) from Stanford’s education program were 

assigned to one of three groups; (1) video modeling, (2) written modeling, or (3) no 

modeling (control). Within these groups all of the participants received the same 

instructions on how to teach a certain skill but the video group also received video 

instruction and the text group received a scripted version of the video (McDonald). 

Afterwards, the participants were given mock classroom conditions to deliver the taught 

skill to sample students and results of teacher aptitude were measured based on student 

discussion and performance. Results revealed that the participants within the video 

modeling group produced significantly higher performance frequencies than the written 

modeling group and the control group (McDonald).  

 A more recent study (Dieker et al., 2009) explored the effectiveness of training 

professionals for the workforce using video models across three different university sites 

and three different content areas. Three different videos were produced and used with 

teachers in order to (1) refine the process of creating video models and (2) gather 

information about teacher aptitude and the feasibility of video use. Results provided 

preliminary data about reliable ways to create web-based videos that captured exemplary 
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implementation of targeted practices as well as demonstrated the ability for video models 

to enhance the learning of prospective and practicing teachers (Dieker et al.). Findings in 

these studies support the use of video modeling in teacher education and highlight the 

potential for video modeling to help educators move beyond didactic instruction and into 

more student-centered and reflective practices with their students (Dieker et al.). 

Video Modeling and Academic Achievement 

 Although the foundation of research on video modeling primarily focused on pre-

school aged children and its ability to help increase social behavior, current research has 

expanded to include diverse populations and has grown to include its impact on student’s 

academic achievement, engagement, and peer interaction on academic-based tasks (Cihak 

& Bowlin, 2009; Montgomerie, Little, & Akin-Little, 2014; O’Brien & Wood, 2011).  As 

discussed earlier Bandura’s social learning theory has provided a strong theoretical base 

for the use of video-modeling (1969). According to Bandura learning emphasizes the 

ability to acquire information through the process of observing a model without 

experiencing the behavior firsthand.  

 In addition to the support of behaviorist Bandura, video modeling and video self-

modeling has also been supported by the sociocultural view of learning and language 

development. Vygotsky, the founder of social development theory, which hypothesizes 

that social interaction plays an important role in the development of cognition, has also 

supported the process of modeling. Vygotsky described learning as a transformation that 

occurs within the zone of proximal development (ZPD) that is also facilitated through the 
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guidance of a more skilled person, similar to the process of video modeling (Hitchcock et 

al.).  

 Support from Bandura and Vygotsky encouraged researchers to examine the 

potential that VM and VSM could have on increasing the academic and behavioral skills 

for students at risk for school failure. Although video models demonstrated success with 

increasing academic readiness in the early 1970’s it was not until the end of the 20th 

century that researchers began exploring the use of the model in schools. Today, there are 

several studies in the literature that highlight the use of VBI models in academic settings 

(Cihak & Bowlin, 2009; O’Brien & Wood, 2011). 

 O’Brien and Wood (2011) explored video modeling with peer models in order to 

evaluate its ability to promote cooperative discussion skills with high school students. 

They utilized a multiple baseline research design across participants by exposing 

staggered groups of students to video clips that modeled effective group discussions. 

Success of the study was measured based on the student’s levels of interaction and 

engagement within subsequent group discussions. Results indicated that the simple 

technological intervention of VM could effectively promote the use of group discussion 

skills among high school students with learning problems (O’Brien & Wood, 2011). 

Additional studies in the area of VM have also investigated the impact of video 

instruction on increasing academic performance on newly learned skills. Cihak and 

Bowlin (2009) used handheld computers to teach geometry skills to high school students 

with learning disabilities. The study included three participants who were given handheld 
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computers with video clips of geometry-based skills that they were instructed to view at 

home after pre-intervention data were collected (Cihak & Bowlin, 2009). Students were 

encouraged to view the video as many times as necessary and did not move on to new 

skills until the previous skill had been mastered and assessed. Results revealed that all 

three participants were able to acquire and maintain the geometry skills that were taught 

via the video models (Cihak & Bowlin).  

 A meta-analysis’ on the use of school-based VBI was published in 2003 

(Hitchcock, Dowrick, & Prater). In their analysis 18 studies that included the use of VSM 

with the purpose of improving student outcomes were examined. Results of all 18 studies 

documented moderate to strong outcomes in support of the VBI model. Through use of 

video modeling the studies documented its ability to increase speech fluency, frequency 

of verbal responses, appropriate use of hand raising, and cooperative classroom behavior. 

Results also documented VBIs ability to decrease inappropriate behaviors in the 

classroom and occurrences of fights. Consequently, Hitchcock et al. concluded that 

“video self-modeling can be used successfully to support student’s communication, 

behavior, and academic performance in educational settings” (p.43).  

Video Modeling and Social Skills 

 According to Gul and Vuran (2010), video modeling is one of the most effective 

methods in teaching social skills because, as emphasized by Bandura, it is driven by the 

theory of observational learning. Although original research involving video modeling 

included pre-school aged children with the objective of increasing social skills with their 
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peers, current research has since evolved. Recent studies have documented success 

involving participants with social and/or emotional disorders that inhibit social 

interaction such as autism and oppositional defiant disorder (Gul & Vuran, 2010; 

McClure, Chinsky, & Larcen, 1978). In Gul and Vuran’s meta-analysis 21 studies 

involving the use of video modeling with a purpose of teaching social skills were 

analyzed for acceptability. In the majority of the studies the participants fell within the 

age range of 3-15 and 79% of the participants were also diagnosed with autism or 

Asperger’s syndrome. Despite the similarities in populations, however, the compiled 

studies focused on widespread social skills such as reducing inappropriate behaviors 

(14%), identifying and expressing feelings (10%), appropriate motor and verbal play 

skills (19%), social interaction (19%), conversation and communication skills (19%), and 

initiating communication (19%). Results supplied critical information about the use of 

VM for teaching social skills, especially within the population of individuals diagnosed 

with autism (Gul & Vuran). In 24% of the studies the effectiveness of VM was compared 

to alternative models, in 24% VM was compared to teaching models, and in 52% of the 

studies the effectiveness of one VM was practiced. Overall outcomes for all three 

investigative styles revealed that VM is an acceptable method for teaching appropriate 

social skills to adolescents.  

 McClure, Chinsky, and Larcen (1978) assessed social problem solving skills 

using video modeling in their VM study. McClure et al. (1978) used 185 third and fourth 

grade children in one of four designated groups that signified the type of instruction 
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delivery received; (1) no treatment (control), (2) video modeled tapes, (3) video modeled 

tapes and discussion exercises, and (4) video modeled tapes and role-play exercises. Two 

different types of measurements were used before and after treatment to identify if the 

problem solving skills of the participants had improved. The first measurement was a 

standardized assessment called Problem Solving Measurement, which was used as a 

pretest and posttest and the second measurement was an observational tool entitled the 

Friendship Club. The Friendship Club was developed by the researchers, taught to the 

observers, and used to measure the development of social problem solving with the 

participants. Within the Friendship Club students were given five different scenarios with 

three correct answers that challenged the students to identify appropriate ways to create a 

friendship with a peer. Student’s responses to the scenarios were scored based on the 

participant’s problem solving techniques. Results revealed that the student’s problem 

solving skills increased as a result of all three of the treatments. Although neither 

treatment increased significantly more than any other the participants exposed to the VM 

and role playing therapy received slightly higher scores (McClure et al., 1978). Results 

demonstrated that VM is an effective tool that can be used to increase socially 

appropriate behavior and that role playing has the ability to reinforce social skills by 

allowing for internalization of the skill (McClure et al., 1978).  

Video Modeling and Life Skills 

 One of video modeling’s most exceptional accomplishments is its ability to 

increase individual’s functionality in the real world. Studies have documented that 
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individuals can acquire and heighten their adaptability to real world tasks with the 

assistance of VM (Biederman & Freedman, 2008, Mechlin & Cronin, 2006). From basic 

day-to-day living skills such as food shopping or ordering take out to academic based 

skills such as writing essays or calculating percentages using videos to model behaviors 

can be effective in changing behaviors (Mechling & Cronin). Mechling and Cronin’s 

study used computer-based video instruction (CBVI) to teach high school students with 

intellectual disabilities how to order at a fast-food restaurant using an augmentative, 

communication device. Results indicated an increase in ability to order food for two of 

the three participants after the first treatment and for the third participant after the second 

treatment. Performance was maintained for each participant and results indicate that 

CBVI has potential to provide instruction to individuals lacking necessary life skills 

(Mechling & Cronin).  

Video Modeling and Autism Spectrum Disorders  

 The most dynamic research on the use of VBI has been its success with the autism 

population (Gul & Vuran, 2010). Autism, as described in the fifth edition of the 

Diagnostic and Statistical Manual (DSM-V), is a neurodevelopment disorder that is 

characterized by several criterion including; (a) persistent deficits in social 

communication and social interaction across multiple contexts; (b) restricted, repetitive 

patterns of behavior, interests, or activities, and (c) symptoms that are present in the early 

developmental period (APA, 2013). Individuals diagnosed with autism spectrum 

disorders (ASD) have difficulty with many social aspects such as communication, 
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expression, and interaction with others. As a result, the process of video modeling has 

proven to be an effective method to teach diagnosed individuals to alter inappropriate 

behavior and learn applicable ways to interact with their environment (Darden-Brunson, 

Green, & Goldstein, 2008).  

 One of the first studies using VM with children diagnosed with ASD was 

published by Charlop and Milstein in 1989. Participants in this study included three boys 

(two 7-year-olds and one 6-year-old) who had been diagnosed with ASD (based on 

criteria from the DSM-III) and who also had severe delays in communication skills. 

Conversation scripts were filmed with adult models that included age appropriate 

language and child centered topics. Participants were slowly exposed to parts of the 

conversation and then asked to repeat what was modeled in the video and when 

participants mimicked the video successfully they were given a reward and then 

introduced to additional lines and then subsequently to additional scripts with different 

conversations. After as little as three sessions and at most six all three participants were 

able to improve in their ability to sustain communication as measured by specific 

criterion. The children were also able to maintain progress for up to 15 months following 

the treatment (Charlop & Milstein). Despite significant breakthroughs, research on the 

relationship between VM and autism would not be further developed until the 21st 

century. However, it would be these succeeding studies that would break ground on the 

profound impact that alternative forms of video-based instruction, such as video self-

modeling (VSM), have on increasing social skills in individuals diagnosed with autism.  
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Video Self-Modeling 

 Video self-modeling (VSM) is a type of VBI that is similar to VM. In VSM the 

target participant serves as the model and then views him or herself on the video 

performing the targeted behavior accurately and independently (Dowrick, 1991). Based 

on Bandura’s theory of self-efficacy, watching oneself on a video should be more 

meaningful than watching others. This theory has triggered researchers in the field to use 

VSM interventions to test this conjecture. In recent literature Bandura noted that the 

advantage of seeing oneself perform a task successfully provides clear information about 

how to perform the skill best and in turn strengthens personal beliefs in their capability 

(1997). The term self-modeling was first introduced in the early 1970’s in a study by 

Creer and Miklich who conducted research with a boy that was hospitalized with asthma. 

In the study a video of the boy was made that documented his positive behaviors (Creer 

& Miklich, 1970). Although the boy’s behavior had not changed prior to the use of the 

video, the boy’s behavior changed drastically as a result of watching himself role play the 

behaviors on film (Creer & Miklich).  

 In a subsequent study Dowrick and Raeburn (1977) used VSM with a 4-year-old 

participant diagnosed with hyperactivity and mental retardation. They sought to 

determine if VSM could impact the participant’s ability to remain self-directed and 

engaged with his toys for a longer period of time. Results of the study concluded that the 

VSM intervention helped to increase the participant’s time engaged with toys in addition 

to the support that his medication supplied. 
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 Although research involving VSM grew slowly in the 20st century, its succession 

has consistently revealed that Bandura’s theories about observational learning and self-

efficacy can have profound impacts on behavior. As highlighted by Hitchcock et al. 

(2003), “research has documented that video self-modeling is an effective means for 

improving academic skills and social behaviors across a wide range of participants, 

settings, and variables” (p. 36).  

VM Versus VSM: Does the Model Matter? 

 The use of electronic media as a therapeutic intervention has demonstrated 

success in many VBI studies across various settings and populations. As a result current 

researchers are now debating which method is most effective. Although early VM studies 

have produced positive results for altering behavior with adult and peer models (Evers & 

Schwartz, 1973; Evers-Pasquale & Sherman, 1975; Jakibchuk & Smeriglio, 1976; Keller 

& Carlson, 1974; O’Connor, 1969, 1972), other researchers in the field have reported that 

when the participant serves as the model they are able to acquire the target skill in a 

shorter period of time (Cihak & Schrader, 2008).  

Today research involving video modeling and video self-modeling is most 

prevalent within the ASD population due to its exceptional ability to increase socially 

appropriate behaviors. Much success however, has also been documented on the use of 

VM in academic settings with the purpose of teaching new skills and increasing academic 

readiness in young children. As a result of the conflicting successes with both models of 

VBI Sherer et al. (2001) sought to identify the difference in effectiveness between the 
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uses of peer models versus self-models. Sherer et al. identified five children diagnosed 

with autism to compare the effectiveness of VM to VSM based on overall increase in 

conversation skills. They used peer models in the VM intervention and the children were 

videotaped for the VSM portion (Sherer et al.). A multiple baseline was used to identify 

the participant’s rate of improvement). Based on the results of the participant’s progress 

with both the VM and the VSM model Sherer et al. concluded that VM and VSM were 

equally successful in their ability to increase conversation skills. Earlier support for this 

conclusion was also found by Schunk and Hanson (1989), who resolved that both peer 

modeling and self-modeling can be equally effective in their ability to raise levels of self-

efficacy. 

As a result of the effectiveness of both VM and VSM the debate over the most 

effective model continues to be the center of many video-based instruction studies. 

Because various characteristics of a model may have the ability to influence attention the 

debate over the effectiveness of VM and VSM has been justified by researchers. Based 

on Bandura’s belief that a person is more likely to succeed by watching either themselves 

or others that closely resemble self, many researchers have argued that because VSM 

utilizes the participant as the model the target behavior is likely to be acquired quicker. 

Conversely, many VM studies have purposely used models that are relatable to the 

participants (i.e., similar age, race, gender, etc.) to increase participants confidence in 

their ability to mimic the modeled behavior (Richards, Heathfield, & Jenson, 2010). 

Consequently, many researchers have suggested that a high degree of similarity between 
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the participant and the model may lead to greater imitation (Richards et al.). Because 

VSM capitalizes on this generalization by having the participant serve as the model it has 

been argued that VSM has the ability to more efficiently help participants acquire 

targeted behaviors. These results, however, are also largely dependent on the population 

and the type of skill being targeted in the intervention (Richards et al.). For example, 

while VSM has proven to be the most effective method to increase social behaviors in 

individuals diagnosed with autism, VM has been identified as a more efficient model to 

use in academic settings because a single video can be used across unlimited classrooms 

(Richards et al). As a result of the success that has been documented with both models 

and their diverse applications across many fields, decisions on which intervention to use 

should be selected based on the population and targeted skill.  

Technology and 21st Century Learner 

 When Sesame Street first aired almost a half of century ago in 1969 it received 

only one hour of air time. Today children have access to educational programs via 

electronic media all day, every day (Adams, 2006). Despite the fact that research has 

shown that educational programs, such as Sesame Street, support academic and social 

development, today’s fast-paced technologically advanced world has also changed our 

children’s learning styles and preferences (Adams, 2006). According to Blair (2012), our 

fast-paced society has created “a dramatic shift” in the schools (p. 8). Today children 

expect to be entertained as they learn. They prefer audio books to real books, video 

games to movies and television, and infotainment (information that is delivered in an 
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entertaining way) to drill and practice problems (Adams, 2006). These changing styles of 

learning have made it important for educators to seek new and innovative ways to tap 

into children’s learning preferences.  Blair stated that 21st century learners are highly 

interactive and they demand quick access to new knowledge. They are capable of 

engaging in learning at a whole new level and with the world at their fingertips, they need 

teachers to re-envision the role of technology in the classroom (Blair, 2012).  

 Although the recent demand for technology from school officials and global 

learners seems new, it has been a priority for government officials since the turn of the 

century. As early as 2002 President George W. Bush created an initiative known as the 

No Child Left Behind Act (NCLB) that addressed the need to cultivate goals for 

technology implementation in our schools. Specific goals under Part D of Title II brought 

national attention to the needs for schools to invest in technology for the education of all 

students (Understanding the no child left behind act of 2001, 2012). The objectives of the 

goals included (1) the need to improve student academic achievement through the use of 

technology, (2) the need to assist students in crossing the digital divide by ensuring that 

every student is technologically literate before finishing eighth grade, and (3) the need to 

encourage the integration of technology resources with teacher training and curriculum 

development in order to establish research-based instructional methods that can be 

implemented as best practices (Understanding the no child left behind act of 2001, 2012). 

 Subsequent to NCLB, The International Society of Technology in Education 

(ISTE) partnered with the United States Department of Education (USDOE) in order to 



49 

 

 

 

develop the National Educational Technology Standards for Students (NETS*S). These 

standards, originally created in 2007, sought to assess the skills and knowledge that 

students need to learn effectively and live productively in a global and digital world. The 

student standards include six pillars that focus on (1) creativity and innovation; (2) 

communication and collaboration; (3) research and information fluency; (4) critical 

thinking, problem solving, and decision-making; (5) digital citizenship, and (6) 

technology operations and concepts (ISTE, 2007). The NET*S standards have helped to 

validate the increasing demand for instructional strategies that feature technology-based 

tools.  

 Fortunately, because the availability of technology is increasing, dissemination of 

information is easier than ever and has helped to build a bridge between evidence-based 

practices and technology in schools (Dieker et al., 2009). As a result of the closing gap 

and the national standards and laws such as NCLB and ISTE, many school districts are 

mandating their teachers to incorporate the use of technology into their instruction, and 

have begun to enhance the technological capabilities in their schools to make their 

demands more feasible for teachers. In a Maryland school district the superintendent 

plans to have a device in the hands of every student by the 2015-2016 school year 

(Digital Classrooms, 2014). District school officials say this endeavor will help their 

schools keep up with technology that allows students to become learners 24 hours a day 

and 7 days a week so that they can successfully compete in the 21st-century global 

marketplace (Digital Classrooms, 2014). Incentives such as this one can help pave the 
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way for the use of technology-based instruction models (i.e. video modeling) in schools 

across the nation.  

Mathematics Proficiency 

In addition to the need for enhanced technological support in our nation’s 

classroom instruction, the need for an increase in the mathematics proficiency is another 

government concern. As recently highlighted by the National Assessment of Educational 

Progress (NAEP) a significant percentage of students across the United States are not 

demonstrating a basic level of proficiency in mathematics (Eckert, Codding, 

Truckenmiller, & Rheinheimer, 2007). According to Gibson (2008), being successful in 

math is a key factor in predicting success academically and professionally. 

The Common Core State Standards 

As a result of the growing expectations for academic proficiency, state and local 

districts have been working to develop more cohesive and rigorous student learning 

expectations (NCTM, 2007). Most recently, the Common Core State Standards (CCSS) 

were developed to support these mandates. The CCSS were created as a state-wide effort 

by state leaders in 2009 (CCSS, 2013). Designed to provide schools with consistent, real-

world learning goals the standards are expected to ensure that all students will graduate 

high school highly prepared for college, career, and life (CCSS, 2013). Since 2010, the 

standards have been adopted by more than 46 states across the nation and have been 

described as rigorous, student-centered, and research-based (Implementing the common 

core state standards: The role of the elementary school leader, 2013). Under the 
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mathematics curriculum, students are expected to reach certain levels of mastery within 

identified areas which will be measured through bi-annual standardized tests. 

Consequently, the mathematics standards follow a logical progression of skills that spiral 

from kindergarten through grade 12 and emphasize areas of focus in (1) real-world 

application, (2) conceptual understanding, and (3) computation fluency (CCSS, 2013). 

These foci, which were identified based on decades of research and feedback from the 

field of education, have been acknowledged as critical components for success in 

mathematics.  

Computation fluency has also been recognized as a curriculum focal point within 

the Principles and Standards for School Mathematics by the National Council of Teachers 

of Mathematics (NCTM, 2006). According to NCTM (2006), curriculum focal points are 

considered to be major instructional goals that identify desirable learning expectations 

within each identified grade. Under the Number and Operations strand, fluency in 

computation is identified as a curriculum focal point from grade 2 through grade 6. 

Beginning with fluency with addition and subtraction facts in grade 2 the content 

progresses to include multiplication and division in grade 4 and to include operations 

with rational numbers (fractions and decimals) by grade 6 (NCTM, 2006). Similarly, the 

complexity of fluency also increases across each grade level within the CCSS and 

ultimately expects students to reach mastery with all operations and with all types of 

rational numbers (i.e., whole numbers, integers, fractions, decimals, etc.) by the end of 

grade 8 and with complex numbers by grade 12 (CCSS, 2014). Both instructional 
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frameworks also expect students to develop an awareness of computation that is 

grounded in understanding. Furthermore, students are expected to demonstrate their 

proficiency with computation fluency by exhibiting accuracy, efficiency, and flexibility 

(NCTM, 1989). Consequently, it is evident that computational fluency is an essential 

component of mathematics proficiency that helps to build strong conceptual 

understanding of complex mathematical thought processes (NCTM). As a result this 

research project will focus on targeting student’s proficiency with computation fluency, 

specifically with rational numbers due to its alignment with high school objectives and 

testing expectations. 

Mathematics Driven Research 

Despite the recent national focus on improving math proficiencies, American 

students have historically had difficulty applying proper mathematical principles when 

attempting to solve math problems (Schroeder, 1993). Therefore, regardless of the CCSS 

and the Principles and Standards for Mathematics, the field of education is in need of 

more evidence-based research that is focused on mathematics proficiency. Although the 

recent standards will help to provide educators with direction on objectives, teachers still 

need research based instructional models to be successful in implementing the standards 

in their classrooms. A recent literature review revealed that although current studies have 

documented some success with student centered, peer mediated, and technology based 

interventions in the content area of mathematics, many of the studies are outdated or have 

little to no support in any follow up studies (Anderson, 2007; Fasko, 1994; Gagnon & 
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Maccini, 2007; Greenfield & McNeil, 1987; Main & O’Rourke, 2011; O’Malley, Jenkins, 

Wesley, Donehower, Rabuck, & Lewis, 2013; Rowan-Kenyon, Swan, & Creager, 2012; 

Siegel, Galassi, & Ware, 1985). 

 In 2007 Anderson described the process of learning mathematics as a complex 

endeavor that involves “developing new ideas while transforming one’s way of doing, 

thinking, and being” (p. 7). Anderson’s study explored the enculturation aspect of 

learning mathematics through a survey that provided evidence about the different ways in 

which students develop identities as mathematics learners based on their classroom 

experiences. Through his data collection Anderson summarized that in order for 

individuals to develop their mathematical identity they need to be engaged and to have an 

imagination. Future studies involving the acquisition of math skills highlight these 

identities through the use of evidence-based interventions such as peer tutoring and peer-

mediated instruction (Fasko, 1994; Rowan-Kenyon, Swan, & Creager, 2012). Rowan-

Kenyon et al. examined the premise that students' early perceptions of their math 

capability strongly influence the broadening or narrowing of their interest in the content 

area and their future career choices. Data were obtained from 5th, 7th, and 9th-grade 

students as part of a longitudinal study. Findings revealed that the infusion of peer-

mediated based strategies and extrinsic motivators are strong precursors for the 

broadening of mathematics interest in middle school students. Fasko (1994) combined the 

use of peer-mediated instruction with math recall practice which fostered engagement by 

pairing students up with peers in order to practice and perfect fluency with multiplication 



54 

 

 

 

facts. The peer tutoring sessions occurred two to three times a week and last for about 15 

to 20 minutes. Data from the post assessment probes and worksheets indicated that the 

intervention demonstrated; (1) improvement in fluency for six of the eight students; (2) 

that all students showed some degree of improvement on worksheets during intervention; 

and (3) that the treatment promoted retention over several weeks (Fasko, 1994).  

Despite the success of these studies there has been minimal research on the 

effectiveness of using VBIs for the purpose of increasing mathematics proficiency. A 

recent meta-analysis conducted on video modeling and academic performance included 

only two studies that used math-related content in their modeling (Hitchcock et al., 2003). 

Schunk and Hanson (1989) utilized an ANOVA and MANCOVA between-groups design 

in order to assess the effectiveness of self-modeling tapes versus peer models and video-

tape controls in the area of math achievement. Results demonstrated that self-model tapes 

(videos that displayed the child learning how to solve a problem and then practicing it) 

highlighted progress in the acquisition of arithmetic skills, which also raised self-efficacy 

as documented by student self-ratings (Schunk & Hanson, 1989). In the second study, 

four boys diagnosed with attention-deficit/hyperactivity disorder (ADHD) were exposed 

to video modeled tapes in order to increase four target behaviors; (1) math performance, 

(2) fidgeting, (3) distractibility, and (4) vocalization (Hitchcock et al., 2003). A multiple 

baseline across participants was used within the participant’s general education 

classrooms and results of the study indicated results similar to those yielded by Schunk 

and Hanson (1989). 
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Since the publication of Hitchcock et al. (2003), research involving VBIs and 

mathematics achievement has also been minimal. In 2009, Cihak and Bowlin explored 

the use of video modeling via handheld computers in order to improve geometry skills in 

high school students with learning disabilities. The results of their study yielded positive 

gains for all three participants. Subsequent studies involving mathematics skills and 

electronic media include Main and O’Rourke (2011) and O’Malley et al., 2013. Main and 

O’Rourke explored new directions for traditional mathematics lessons by studying the 

effectiveness of using handheld game consoles to enhance mathematics skills and 

O’Malley et al. explored the effectiveness of using iPads to build math fluency. Although 

results of both studies were successful and technology proved to be an effective mode of 

acquiring math skills neither of them used video modeling as their intervention. 

Nevertheless, their use of technology-based instruction to enhance the acquisition of math 

skills still provides additional support to the research in the field. As a result of the 

limited research that involves VBI for the attainment of math skills and the current need 

for more evidence-based strategies in the field of education this research study will utilize 

the video modeling strategy with middle school aged special education students in order 

to determine its effectiveness in increasing the computational fluency. 

Peer-Mediated Instruction and Video Modeling 

As a result of NCLB the concept of peer-mediated interventions has gained 

popularity in the field of education. As outlined by Greenwood and Hops (1981), peer-

mediated interventions consist of group-based contingencies that foster positive 
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interactions between peers as they work together to achieve a common goal. Peer-

mediated practices are student-centered in nature and thrive on the premise that they 

require students to take on a more active role in their learning by interacting with their 

peers in order to reach deeper levels of understanding. Research has shown that peer 

mediated instruction “improves students’ opportunities to respond, increases on-task 

behaviors, provides immediate feedback on correct and incorrect responses, and 

facilitates academic achievement” (Gardner et al., 2001, p.220). Peer-mediated 

instruction has also demonstrated success with improving social behaviors and classroom 

behavior (Gardner et al.).  

Peer-mediated instruction can be used in many modalities and it can teach 

students to become highly effective educators for their fellow students. It can be used in 

group discussions, tutoring sessions, within the writing process, or through student-led 

instruction. There are several studies that have demonstrated its success in the field of 

education. Gardner et al. (2001) used a peer-mediated after school program to increase 

academic achievement with at-risk African-American boys. The after-school program 

was created through a partnership with a local church and The Ohio State University’s 

College of Education for African-American males attending an urban elementary school 

(Gardner et al.). The program included the use of several academic interventions 

including peer tutoring, which was used for computation fluency and was designed to 

allow both the tutor and the tutee to change roles as they worked with flash cards to 

memorize multiplication facts. Results revealed an increase in both reading and math 
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achievement based on pretest and posttest scores. In reading the student’s average grade 

level equivalence increased from 2.4 to 3.5 and in math the students improved their math 

fact accuracy by 52.5% and their fluency at math facts by 35.7% (Gardner et al.).  

In another study conducted on the use of peer-mediated tutoring the effects of 

Classwide Student Tutoring Teams (CSTT) was used within high school math classes to 

determine if the intervention could improve classroom grades for mildly handicapped 

students and their nondisabled peers (Maheady, Sacca, & Harper, 2001). A multiple 

baseline design was used and the CSTT intervention was introduced sequentially within 

each class of participants. The intervention design consisted of small groups of 

heterogeneous students who worked together to teach one another the math content on a 

given practice sheet and assigned points for correct answers. Evidence of the 

intervention’s success was measured by weekly content quizzes and classroom grades 

(Maheady et al., 2001). The mildly disabled and nondisabled students in both Grade 9 

and Grade 10 classes were able to demonstrate significant increases in their weekly math 

test performance, the number of students receiving A’s substantially increased, and the 

number of failing students was completely eliminated (Maheady et al., 2001).  

A more recent study involving peer-mediated instruction also reported positive 

gains for student achievement (Richards, Heathfield, & Jenson, 2010; Scruggs, 

Mastropieri, & Marshak, 2012). In Scruggs et al. (2012), a classwide peer tutoring model 

was used to track the academic achievement of middle school social studies students. 
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Results were similar to Maheady et al. (2001) and the students demonstrated positive 

gains on their posttest data when compared to the control group in the study.  

Peer-Mediated Video Modeling 

Additional studies in the area of peer-mediated instruction have grown to 

incorporate technology in the delivery of their instruction. Referred to as peer-mediated 

video modeling, the intervention combines the practice of peer-mediated instruction with 

the video modeling strategy. As explained by McCoy and Hermansen (2007) peer-

mediated video modeling uses the same process as VM however it additionally includes 

the use of a model that is the same age and gender as the participants. According to 

Reichow and Volkmar (2010) and Strain, Schwartz, and Bovey (2008), the use of peer-

mediated models for children is a recommended practice for effective instruction because 

it is naturalistic and it can decrease the difficulty with participant generalization that can 

often be associated with adult-mediated instruction. Research has also documented the 

success of utilizing peer models in video modeling (Richards, Heathfield, & Jenson, 

2010).  

Richards et al. (2010) utilized a classwide peer-modeling intervention which 

utilized a video modeling strategy to increase on-task rates of students in third through 

sixth grade. A multiple baseline design across three classrooms was used to expose 

groups of students to a video with similar peer models demonstrating appropriate on-task 

behaviors (i.e., working quietly and diligently, ignoring classmate’s interruptions, etc.). 

Results revealed an increase of on-task rates of 7% for Classroom A, 17% for Classroom 
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B, and 12% for Classroom C (Richards et al.). Success was also contributed to the 

coaching procedures that were used following the exposure to the videos as well as to the 

multiple video models that were purposely selected to be relatable to the participants 

(Richards et al).  

As evidenced through these studies the idea of children learning from their peers 

is applicable in a wide variety of educational approaches (Bar-Eli & Raviv, 1982). Peer-

mediated instruction encourages students to think and learn together and invite students 

to model, critique, and assist one another throughout their learning. Furthermore, given 

the difficulties associated with planning instruction for diverse student bodies, it is not 

surprising that teachers increasingly rely on peer-mediated learning methods, where 

student’s work together to support each other’s learning in place of solely relying on the 

teacher to deliver the instruction (Fuchs, Fuchs, Hamlett, Phillips, Karns, & Dutka, 

1997). Subsequently, many school advocates are hopeful that the increase in student-

centered learning strategies (such as peer-mediated instruction) will assist in supporting 

today’s 21st century learners with diverse needs and high capabilities to succeed in math 

related fields (Fuchs et al., 1997).  

Methodology 

 This research study will utilize a single-case design, which is also commonly 

referred to as single-subject design or N=1 (Barger-Anderson, Domaracki, Kearney-

Vakulick, & Kubina, 2004). Single-case designs are quantitative in nature and 



60 

 

 

 

consequently the research performed in this study should not be confused with the design 

used in qualitative case studies.  

 Single-case designs have demonstrated much success with research in educational 

settings because they use a personalized data collection process that can accommodate a 

wide variety of instructional strategies and research variables in the classroom setting 

(Barger-Anderson et al., 2004; Gay, 1987; Kratochwill et al., 2010). Kratochwill and 

Levin (1992) identified that single-case designs have been used in a variety of fields 

including education and psychology for over 40 years. Single-case designs are currently 

known for the important role they play in the identification of evidence-based practices 

within the special education field and for their relevancy in defining effective educational 

practices at the level of the individual leaner (Horner et al., 2005). According to Horner et 

al., the systematic and detailed analysis that is provided from single-case research is 

similar to randomized control-group designs and has contributed strong evidence-based 

research to the field of human behavior.  

 The nature of single-case research is experimental and its purpose is to document 

casual, functional, and correlational relationships between independent and dependent 

variables (Horner et al., 2005). In this research project a single-case design will be used 

in order to determine whether a relationship exists between the instructional intervention 

of peer-mediated video modeling and academic achievement with the specific skill of 

computational fluency.  
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 The process of single-case designs has been compared to that of randomized 

control clinical trials (RCCT’s) due to its similar ability to produce evidence-based 

practices in many diverse scholarly disciplines (Horner et al., 2005). Although single-

case designs are organized differently than RCCT’s both structures include a control and 

an experimental aspect that strengthen the reliability of the intervention (Horner et al., 

2005). In single-case designs the data are collected and then organized and analyzed 

around each participant in the study (Barger-Anderson et al., 2004). Single case research 

uses small sample sizes that range from three to eight participants (Horner et al., 2005). 

Despite these smaller pools each participant becomes their own control, which leaves 

room for extensive quantitative analysis. Specifically, the way in which the baseline data 

for each participant are collected, the interventions are introduced, and results are 

documented provide a unique experimental design that allow the researcher to compare 

the effects of the intervention with performance during the baseline to identify treatment 

effects (Horner et al., 2005).  

 There are many different models that fall under the structure of single-case 

research. Some of the most commonly used are withdrawal design, reversal design, 

multiple baseline design, alternating treatments design, and multiple-probe design 

(Banger-Anderson et al., 2004). It is also possible for research projects to utilize two 

different designs such as Cihak and Schrader’s (2008) study that compared the 

effectiveness of VM and VSM to determine if one strategy was more effective than the 

other. However, reversal designs are not typically used in studies involving the 
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acquisition of new skills, because it would be both unethical and counterproductive to 

require a participant to unlearn a skill. As a result, this study will use a multiple baseline 

design. 

Multiple baseline designs can be formatted to collect and analyze data across 

diverse settings and populations. There are three styles that multiple baseline research 

utilizes to examine treatment outcomes; (1) across behaviors, (2) across participants, and 

(3) across settings (Barger-Anderson et al., 2004). Multiple baseline designs that collect 

data across behaviors analyze treatment across differing behaviors. Multiple baseline 

designs across participants analyze the treatment outcomes across different individuals 

and the across settings style analyzes treatment outcomes within the context of different 

environments (Barger-Anderson et al., 2004). 

 This research study will use a multiple baseline design to collect data across 

participants. Although all three styles of multiple baseline designs are appropriate to 

identify whether a targeted intervention is successful, when working with a specialized 

population of participants the across participants is the most useful style for data 

collection and quantitative analysis (Barger-Anderson et al., 2004). In this type of design 

the baseline is determined by collecting continuous data points across different 

participants before, during, and after the introduction of the targeted skill in order to 

identify whether the treatment of the independent variable has a significant impact on the 

dependent variable across multiple subjects (Barger-Anderson et al., 2004). The 

outcomes of this research will produce information about the effectiveness of using peer 
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mediated video modeling as an instructional strategy to increase mathematics proficiency 

with special education students. 

 In addition to the many crucial aspects associated with single-case designs, the 

process of meticulously describing the participants, the setting, and the design of the 

experimental research provides further validation of the thorough process that is 

necessary to carry out the experimental design (Barger-Anderson et al., 2004). This 

component, that is necessary for single-case design experiments, can also increase the 

likelihood that the study will be repeated in future cases to either provide additional 

empirical support for the strategy or to be used as an instructional strategy to increase 

academic achievement in educational settings (Horner et al., 2005).  

Summary 

 Chapter 2 presented a historical perspective on electronic media and the 

development of its use as a way to educate individuals and influence behavior through the 

intervention of video-based instruction. Beginning with Morrisett’s development of the 

educational program Sesame Street to current uses of technology such as iPads and 

handheld computers the chapter highlighted studies that documented the foundation and 

the progression of VBI from the early 1960’s into the 21st century in the fields of 

education and psychology. In addition, the chapter also discussed the characteristics of 

21st century learners and the increasing need for evidence-based interventions in the field 

of education to increase proficiency and prepare students for college and careers in our 

technologically advanced and fast-paced society. The chapter’s highlights on the use of 
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peer-mediated instructional models in schools provided support for the implementation of 

peer guided instructional strategies such as VM and research studies were discussed to 

document its success with increasing achievement and on-task behavior in schools.  

 Video modeling has been used by parents, teachers, therapists, and researchers in 

homes, in schools, and in community environments to teach a variety of skills and 

behaviors (i.e., self-care, daily living, academic, communication, and social skills). 

Originally erupting from Bandura’s social learning theory, VM gained popularity out of 

the success of Sesame Street, the BoBo experiment, and the early research of Creer and 

Miklich (1970), Dowrick and Raeburn (1977), and McClure, Chinsky, and Larcen 

(1978). From these early progressions to its current success VM has been described as an 

essential observational learning component that has thrived in various populations and 

settings. Its early success with increasing socially appropriate behaviors within the ASD 

population triggered current research that has been conducted in diverse fields and with 

the purpose of altering different behaviors and teaching new skills. However, despite 

these recent developments in psychology and education VM research on academic-based 

skills, specifically in the content area of mathematics, is still limited. Consequently, this 

research study will use a multiple baseline design across participants to determine if VM 

can increase the computational fluency of high school mathematics students. A more in-

depth discussion about the methodology of this research will be addressed in Chapter 3. 
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Chapter 3: Research Design 

Introduction 

 The purposes of this study were to: (a) determine if the use of peer-mediated 

video modeling could impact the proficiency of mathematics achievement in high school 

students, (b) provide additional contribution to the discussion about whether VM should 

be identified as an evidence-based practice, and to (c) examine the social validity of the 

use of VM in a school setting. In this chapter all of these purposes are discussed in 

addition to the information that will be provided about: (a) the study sample, (b) the data 

collection and analysis, (c) the VM intervention, and (d) the assessments involved in the 

study. Additionally, Chapter 3 will also discuss the study’s limitations and the ethical 

considerations that surrounded the research. 

Research Design 

 This study used a single case design to evaluate the efficacy of VM on the 

proficiency of mathematics achievement in Algebra students in a classroom setting. 

According to Barger-Anderson, Domaracki, Kearney-Vakulick, and Kubina (2004), 

single-case experimental research has increased in popularity and acceptability for the 

purpose of conducting classroom based research. Specifically, this study used a multiple 

baseline, across-participants design that featured an AB design for each participant with 

varying baseline durations. AB designs are structured to first assess the target behavior or 

skill during baseline sessions and then follow with intervention sessions to test the impact 

of the treatment (Sharpley, 2007). Research involving multiple baselines within the AB 
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structure begins the treatment sessions at different times in order to identify whether the 

treatment has a causal relationship achievement or not. In this study staggered 

intervention phases were used in order to identify whether the treatment influenced the 

participants’ achievement. In this study Student A received the intervention after five 

baseline sessions, Student B received the intervention after 10 baseline sessions, and 

Student C received the intervention after 13 recorded (out of 15 attempted) baseline 

sessions (Sharpley, 2007). 

 The internal and external validity of this study was controlled during both the 

baseline and treatment phases of the data collection. Internal validity was maintained 

during these phases by guaranteeing that all of the participant’s math classes maintained 

their normal daily classroom procedures. All three participants attended classes 

throughout the day as usual and each participant received the same math lesson, the same 

assignments, and equal academic support in their math classes. The external validity was 

controlled through the explicit and detailed description of the research design as 

described throughout this chapter.  

Research Sample 

 The three students chosen for this study were selected by their mathematics 

teacher at the research site. As stated by Horner et al. (2005), single-subject designs 

typically involve multiple participants, ranging from three to eight, in a single study. In 

this study each student served as their own control. The baseline data in this study began 

in each class on the same day; however the introduction of the intervention phases was 
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staggered. Starting the intervention phases at different times allowed for conclusions to 

be made in response to the effect of the intervention after each baseline phase was 

completed. If change in achievement was observed in each class after the beginning of 

the intervention phase then the cause of the change was credited to the treatment. 

 This study involved a sample size of three different high school students ranging 

in age from 15 to 16. All participants were enrolled in a credit recovery Algebra course at 

the research site under the direction of the teacher participant identified in the study. All 

students enrolled in the course had previously failed to pass either the Algebra course or 

the Algebra Regents Exam in the past. All of the data collection and implementation of 

the intervention was conducted by the same teacher who was certified in the state of New 

York and was qualified to teach in the subject area of mathematics. All of the students 

identified in the study attended the Junior/Senior high school that services female 

adolescents in Grade 7 through Grade 12 and is located within Suffolk County, New 

York. School enrollment at the research site fluctuates between 30 to 80 students over the 

course of the school year and class configurations are managed on a 6:1:2, 6:1:1, or 8:1:1 

ratio (Data Warehouse, 2012-2013). All students are either residents of the residential 

treatment facility, group residence, or the day school program (Data Warehouse, 2012-

2013). Graduates have the option to receive a standard local high school diploma or a 

New York Regents diploma (Data Warehouse, 2012-2013).  
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Research Setting 

 The same mathematics teacher at the research site implemented all of the data 

collection and intervention phases. All phases of the research were conducted in the same 

classroom under the supervision of the facilitating teacher and the same teacher’s aide.  

Instrumentation and Materials 

 The mathematics department at the research site used an iPhone 6 with a high-

definition video mode that captures 1080 horizontal lines of resolution at 60 feet per 

second, to record the video model lessons. Windows Movie Make 2012 was used to edit 

and finalize all of the video model lessons.  

 In order to maximize similarity between the study participants and the video 

model, the model selected for the target skill video was also a student enrolled in the 

school. The model was not a member of the participant’s math classes but was relatable 

to the research participants. The two videos used in the intervention featured the same 

skill (with varying levels of complexity), were the same duration, and used identical 

sequencing of sample problems to teach the targeted skill as was delivered during the 

baseline phase for each participant. During the intervention phase the same videos were 

shown to the study’s participants during every day of the treatment phase via a desktop 

computer within the student’s regular classroom. 

 During the baseline phase the teacher provided 5 minutes of direct instruction that 

featured the procedure for solving two-step equations with rational numbers. After 

instruction the teacher provided the students with a probe to complete independently. All 
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probes used to assess progress included two problems that featured the same skill taught 

during the direct instruction and no student was administered the same probe more than 

once. During the intervention phase the teacher played the video that featured instruction 

of the targeted skill in place of delivering direct instruction. After viewing the video the 

students were asked to complete the skill probe. During both the baseline and 

intervention phases all classes also received the same skill-based probes. All students’ 

answers were scored against a rubric and were reported by the number of points out of 

10. All student scores were de-identified and reported to the researcher as percentages. 

The rubric provided students with 2 points for each correct answer, 1 point for each 

correct step shown, and 1 point for checking each answer for a total of 5 points for each 

problem and 10 possible points for each probe. 

 The social validity of this study was measured by implementing modified 

versions of the Behavior Intervention Rating Scale (BIRS) and the Children’s 

Intervention Rating Profile (CIRP). The BIRS used for this study was a modified version 

of the Intervention Rating Profile-15 (IRP-15) that featured 24 questions that were rated 

on a Likert type scale that ranged between a 1 (strongly disagree) and a 6 (strongly 

agree). The assessment was designed to measure the rater’s perception of treatment 

acceptability and perceived effectiveness for classroom interventions (Elliot & Treuting, 

1991). The BIRS has been used across many school-based studies for the purpose of 

assessing the social validity of various treatments (Erchul et al., 2009; Gertz, 1994; 

Miller, DuPaul, & Lutz, 2002). The BIRS total score ranges from 24 to 144 and its 
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internal consistency is reported to be .97 (Carter, 2007). Higher mean item scores (i.e., 5 

or 6) are associated with greater acceptability and lower mean scores (i.e., 1 or 2) are 

associated with lower acceptability to the intervention (Elliot & Treuting, 1991). As 

disclosed by Pearson, the BIRS assesses three factors of the intervention: acceptability, 

effectiveness, and time (cited in Sheridan, n.d.). On the original assessment these factors 

account for 73.6% of the total variance. Adaptations were made to this scale to reflect the 

academic basis of the intervention as opposed to the behavior basis that is highlighted in 

the original BIRS. The modified BIRS was completed by the teacher administering the 

VM treatment and it took approximately 10 minutes to complete. The researcher scored 

and analyzed the results of the BIRS assessment. A sample of the BIRS that was used in 

this study can be found in Appendix A.  

 In addition to the BIRS, the CIRP was used to measure the student’s acceptability 

of the VM treatment. The CIRP has been used to measure the acceptability of various 

interventions with results that have suggested acceptable levels of reliability and validity 

(Cowan & Sheridan, 2003). The CIRP used consisted of seven self-report items that were 

related to the perceived fairness and expected effectiveness of a treatment (Carter, 2007). 

The questions on the CIRP were originally written on a fifth-grade reading level and have 

an internal consistency of .75 to .89 (Carter, 2007). Items on this instrument were 

originally rated on a Likert scale ranging in selection from 1 (agree very much) to 6 

(disagree very much). As opposed to the BIRS, lower scores on the CIRP signify higher 

acceptability (Cowan & Sheridan). For comparison purposes the CIRP responses were 
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reverse-coded so that higher mean items signified greater acceptability and could be 

easily compared to the results of the BIRS. Additional adaptations to the scale included 

the rewording of several items in order to reflect the academic basis of the intervention as 

opposed to the behavioral basis that it was originally created for. A sample of the 

modified CIRP used with this study can be found in Appendix B. 

Treatment  

 The treatment approach that was used in this study was VM. The same teacher, 

who was highly qualified to teach mathematics in the state of New York, conducted the 

treatment phases for all students. There was no specific training required for the teacher 

to administer the VM treatment. The teacher participant was responsible for delivering 

standard instruction during the baseline phase and used her own classroom equipment to 

show the video clips to her classes of student participants during the treatment sessions. 

 During the baseline phase the teacher provided 5 minutes of direct instruction that 

featured the procedure for solving problems involving the target skill. After instruction 

the teacher provided the students with one of the baseline probes to complete 

independently. For this phase the teacher administered five probes to Student 1, 10 

probes to Student 2, and 15 probes to Student 3. Each baseline probe included two 

problems that featured operations with rational numbers, the same skill that was taught 

during the direct instruction phase of the research.  

 After the baseline phase each student began the treatment phase at staggered 

intervals. During the treatment phase each student viewed the video as identified in the 
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VM treatment calendar located in Appendix C. After viewing the video the students 

completed an assigned probe, similar to the baseline probes, which featured the target 

skill. The set of probes developed by the mathematics department at the school include 

25 different treatment probes (15 baseline, 5 intervention, 5 maintenance) that featured 

two different two-step equations on each probe. A sample of the assessment probes can 

be found in Appendix D. The number of correct answers out of 10 questions determined 

the students’ scores. The correct number out of 10 determined the reported raw scores. 

The teacher administering the treatment followed the treatment calendar to keep track of 

each student’s schedule and to ensure that they were not be assessed using the same 

probe more than once.  

 A student from the same school modeled the video for the treatment phase. The 

video model was chosen by the participating teacher and was not enrolled in any of the 

classes in which the VM was used. The video model was given two model problems and 

5 minutes to demonstrate how to solve the problems involving the target skill while being 

videotaped. During the video instruction the student model was encouraged to use a think 

aloud strategy to work through the problem and justify each step. 

 During the maintenance phase the teacher asked students to complete probes that 

featured the target skill each day for one week. There was no instruction provided to the 

students during this phase of the treatment. Each student began this phase one month 

after the cessation of their VM treatment phase. 
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 In this study each student served as their own control. The baseline data in this 

study began with each student on the same day; however, the introduction of the 

treatment phase was staggered for each student. Starting the intervention phases at 

different times allowed for conclusions to be made in response to the effect of the 

intervention after each baseline phase was completed. If change in achievement was 

observed in each student’s scores after the beginning of the intervention phase then the 

cause of the change could be credited to the introduction of the treatment. 

Treatment Fidelity 

 As discussed by Bellini, Akullian, and Hopf (2007), the fidelity of treatment can 

be increased by asking administrators of the treatment to keep a log on daily 

implementation of video use. In order to increase the fidelity of treatment in this study a 

chart was used to collect data on the days that the videos were shown to document how 

much of the video was played and how well the students attended to the video on each 

day. A sample of the data log that was completed for the purposes of this study can be 

found in Appendix C.  

Data Collection 

 The data collection procedure is presented in the following chart to highlight and 

organize the information. 
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Table 1 

Data Collection Protocol 

Establishing the 

Baseline 

1. The teacher will introduce the target skill and provide 

direct instruction to students on the targeted skill for no 

more than 5 minutes. 

2. The teacher will administer a short 2 problem probe to 

the students. 

3. Student’s probes will be scored out of 10 and 

documented appropriately. 

4. Baseline schedule: 

a) Student A will begin VM treatment after 5 days of 

baseline. 

b) Student B will begin VM treatment after 10 days of 

baseline. 

c) Student C will begin VM treatment after 15 days of 

baseline. 

VM Treatment 1.  Immediately following completion of the baseline data     

collection for the VM treatment will begin. 

a) Student A’s sessions will begin after 5 days of 

baseline instruction and will continue for 5 days. 

b) Student B’s sessions will begin after 10 days of 

baseline instruction and will continue for 5 days. 

c) Student C’s sessions will begin after 15 days of 

baseline instruction and will continue after 5 days. 

2.   During the treatment phase the teacher played the 

modeled video during class. The teacher only provided 

prompts to redirect the student’s attention when it was 

necessary.  

3.   After viewing the video the teacher provided the 

students with probes 16-20 in order for 5 consecutive 

days.  

Post Treatment 

Data Collection 

Procedure 

1. After treatment, data was collected using probes 21-25 1 

month later. 

2. Each student completed 5 days of post treatment sessions 

which all began 1 month after their last intervention 

session. 
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 The treatment phase data was used to determine if hypothesis 1 was accepted. 

 Ha
1: The Algebra students will demonstrate at least 80% achievement on solving 

two-step equations with rational numbers over their baseline, as measured by the daily 

probes.  

 H1
1: The Algebra students will demonstrate less than 80% achievement on solving 

two-step equations with rational numbers over their baseline, as measured by daily 

probes. 

Maintenance Phase  

 Maintenance for the VM treatment was measured 1 month post treatment. The 

maintenance phase was identical to the post treatment procedure. Each student completed 

a 2 question probe that included questions that addressed the target skill. The 

maintenance phase data is presented in a line graph in Chapter 4 and was used to accept 

or reject hypotheses 2.  

 Ha
2: The Algebra students will maintain an achievement level of 60% or more on 

solving two-step equations with rational numbers, as measured by the maintenance phase 

probes.  

 H1
2: The Algebra students will not maintain an achievement level of at least 60% 

on solving two-step equations with rational numbers, as measured by the maintenance 

phase probes. 
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Social Validity 

 The social validity of this study was measured using a modified version of the 

BIRS and the CIRP. Both data inventories were completed by the teacher and the student 

participants after the conclusion of the maintenance phase. Results of these measurements 

are featured in Chapter 4 and provide information about the acceptability of the VM 

treatment for classroom use. Copies of the modified versions of these scales can be found 

in the appendices. The results obtained from these inventories were used to accept or 

reject hypotheses 3 and 4.  

 Ha
3: The average rating of the teacher’s modified BIRS will be a 4 or above 

indicating that she believes the VM intervention is acceptable for classroom use.  

 H1
3: The average rating of the teacher’s modified BIRS will be less than 4 

indicating that she believes the VM intervention is not acceptable for classroom use. 

 Ha
4: The average rating of the participants modified CIRP will be 4 or above 

indicating that they believe the VM intervention is acceptable  

 H1
4: The average rating of the participants modified CIRP will not be 4 or above 

indicating that they believe the VM intervention is not acceptable. 

Data Analysis 

 The descriptive data for each student included de-identified raw data for each 

student as well as information about student demographics including age, gender, 

ethnicity, and the identification of any special education services mandated by an 

individualized education plan. All of this data was used to inform further research in the 
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area and improve internal validity. As suggested by Horner et al., (2005), it is possible to 

achieve internal validity in single-subject research designs by providing meticulous 

information about the treatment and treatment conditions so that future researchers can 

duplicate the design. Additionally, by including several different classes of participants 

the external validity of this study was also increased.  

 The achievement data collected on the daily probes was illustrated using visual 

analysis of several line graphs. According to Horner et al. (2005), the researcher can 

interpret the trend and the variability of performance in the data through the use of visual 

tools such as graphs. This research study used double line graphs to aid in data analysis. 

These graphs provide systematic visual comparisons of the impact of the treatment across 

several conditions throughout the baseline and intervention phases (Horner et al., 2005). 

Excel, a Microsoft software program, was used to develop the graphs.  

 On the graphs the x-axis was used to display the days that the probes were 

administered and the y-axis display the student’s raw score on each probe. The graphs 

clearly show phase changes between baseline, treatment, and maintenance and the data 

points for each class were represented separately. Any trend changes on the graphs can be 

identified by any sudden, gradual, or non-existent change within the slope of the graph 

and from the distances between the data points and the mean. In this study the change in 

slope within the intervention and maintenance phases helps to demonstrate the impact of 

the VM treatment. A positive slope from the mean demonstrates an increase in 

achievement on the target skill and a negative slope demonstrates a decrease in 
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achievement. It was predicted that the achievement on the targeted skill would increase as 

a result of implementation of the VM intervention.  

 When collecting baseline data the goal was to achieve a relatively stable baseline 

that was within 10-20% of the mean.  If stability was not demonstrated, more data points 

would have been collected before introducing the phase change. The phase changes 

within each graph allow the reader to interpret the impact of the intervention on the 

student’s achievement. Changes in the mean can be interpreted across phase changes in 

order to analyze the impact of the student’s achievement when the intervention is 

introduced and removed. The effect sizes of these changes were measured using a 

confidence interval of 95% and Cohen’s d which were calculated by subtracting two 

means and then dividing them by the sum of their deviations. Larger effect sizes 

demonstrate higher levels of statistically significant results. For this study Cohen’s d was 

used between the student’s baseline and post treatment phases and between the baseline 

and maintenance phases.  

 In addition to the use of graphical representation and Cohen’s d the percentage of 

non-overlapping data points (PND) was also used to analyze treatment effectiveness. The 

PND of the study was calculated by counting the number of intervention points that 

exceeded the highest baseline point (non-overlapping) in order to create a ratio between 

the higher points and the total points (Parker, Hagan-Burke, & Vannest, 2007). The ratio 

of the non-overlapping points was then divided and multiplied by 100 in order to create a 

percentage.  
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 The PND in this study was used to determine what impact VM had on the 

student’s mathematics achievement between baseline and post treatment phases. 

Typically if 70% of the intervention points are above the baseline, the intervention is 

considered to be successful. However, in this study the hypothesis is set to 80% in order 

to remain consistent with the research in the VM and VSM field.  

Research Limitations   

 The largest limitation in this research study was the generalization of the study’s 

results to larger and more diverse populations. This study only included 3 students and 

the data collection was limited to one mathematics course within one school. All three 

participants used in the study had similar demographic characteristics. All of these factors 

narrowed the possibility of generalizing the results of the study to other groups of 

students.  

 In addition to the limitation on student demographics this study was also limited 

to collecting data on one skill in one subject area. Although the rationale for focusing on 

one subject and one skill was discussed in Chapter 1, this still contributed to an area of 

limitation. Consequently, future suggestions for this study include expanding the skill 

areas and the subject areas with this intervention. 

 An additional limitation to the study was the length of the data collection. 

Although the short duration of the intervention and maintenance phase provided 

enlightening information to the field of psychology and education, its short 5 days of 

treatment could not address the long-term effects of utilizing the intervention. As a result 
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a more extensive longitudinal study will be discussed within Chapter 5 under future 

suggestions.  

Protection for Participants  

 This research study carefully adhered to all of the American Psychological 

Association’s (APA) ethical principles and standards in order to protect all participants 

involved in the research from any maleficence. As mandated under APA’s ethical 

standard of informed consent, the researcher obtained consent from the parents/guardians 

of the participants used as video models (APA, 2010). During data collection for this 

study the researcher only received the de-identified raw data, and no personal or 

identifying information about the participants in the study was revealed. Participants in 

the study were categorized and only identified as Student 1, Student 2, or Student 3 

throughout the study.  

 The researcher kept two copies of all of the de-identified data and related 

documents. One set of documents are located in a locked file cabinet in the researcher’s 

home office and the other are located in a secure and locked location at the research site. 

All of the documents are organized in folders labeled Student1, Student 2, and Student 3.  

 The staff at the research site was also provided with the contact information of all 

the individuals on the research committee so that any concerns or questions could be 

shared. 
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 No compensation was offered to the participants or to the staff for participating in 

this research. As requested, a copy of the final dissertation will be provided to staff, so 

information regarding the intervention can be used in future intervention plans. 

Summary 

 Chapter 3 discussed all aspects of the research project including the sample, the 

data collection and analysis, the VM intervention, and the assessments. As outlined in the 

chapter the sample of student participants in this study was chosen by staff at the research 

site and the intervention phases were implemented by the same teacher participant, a 

mathematics teacher at the school. The students selected for the study were all taking the 

same mathematics course and had no severe learning disabilities and were not identified 

as gifted and talented in the subject area of math. In order to provide explicit information, 

clearly identify the study’s parameters, and to increase internal validity all of the 

participant’s descriptive statistics (gender, age, ethnicity, etc.) have been reported in 

narrative form.  

 In addition to the study’s sample, Chapter 3 discussed the research setting and the 

procedures that were used to collect data during the baseline, intervention, and 

maintenance phases of the study. Modified versions of the BIRS and CIRP and a 

treatment fidelity log were used to accurately assess the acceptability of the study and 

increase social validity.  

 In addition to these components the study’s potential limitations and the ethical 

considerations surrounding the research were also discussed. Throughout the study 
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careful attention was devoted to adhering to all APA ethical codes in order to safeguard 

the protected population that was used in this study. The limitations surrounding this 

study, as discussed within the chapter, mainly include the inability to generalize its 

results to the larger, more diverse populations and to different skill, levels of instruction, 

and different academic subject areas. The researcher recognizes these limitations and will 

use them to inform studies conducted in the future.  
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Chapter 4: Results 

Introduction 

 The purpose of this study was to determine whether VM was able to increase the 

proficiency of high school students’ achievement on solving two-step algebraic equations 

with rational numbers. The dependent variable identified in the research was the 

academic achievement of the student participants and the independent variable was the 

application of the VM treatment. The dependent variable was measured through daily 

probes that assessed the target skill through baseline, intervention, and maintenance 

phases of the research. The study also measured the social validity of VM to determine 

whether the teacher and the student participants perceived the intervention as a practical 

instructional strategy for increasing academic achievement.  Chapter 4 includes a full 

description of the study’s sample, data analysis, and a discussion of the research 

questions and hypotheses. The fidelity of the VM treatment is also discussed. 

Description of Sample 

 The mathematics teacher at the research site selected student participants from her 

Algebra courses during the summer program of the 2014-2015 school year. The three 

participants chosen had to: (a) be female adolescents between the ages of 15 and 18, (b) 

have previously failed a Regents Algebra course and/or exam, (c) not be classified for 

special education services within the state of New York, and (d) have a record of good 

attendance, high levels of coursework assignment completion, and the ability to attend to 

both direct instruction and video instruction for a minimum of 2 minutes. The 2 minute 
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timeframe selected based on Buggey’s (2007) research that a video intervention may not 

be successful if the participant cannot successfully attend to the video for at least 2 

minutes.  

 The sample that was selected included three White female adolescents all between 

the ages of 16 and 18. The specific student demographics are provided in Table 2. All 

three participants were enrolled in a summer Regents preparation course for Algebra 1 

due to previously failing the NY Regents exam and/or course. None of the participants 

had current special education classifications. Two of the three participants were 

residential students at the treatment facility where the school is housed. The third 

participant was enrolled as a day school student and was transported to and from the 

school on a daily basis from her home in New York City. During the data collection for 

this research project the students continued to receive regular instruction in their 

mathematics courses and their performance on the daily probes was not calculated into 

their overall grade for the semester. 

Table 2 

Student Participant Demographics 

Student Gender Age Ethnicity 

Student 1 Female 16 yr. 8 mo. White 

Student 2 Female 17 yr. 1 mo. White 

Student 3 Female 17 yr. 6 mo. White 
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Analysis of the Data 

 This research project used a quantitative, single-subject, multiple baseline design 

that was performed across three participants. As suggested by Sharpley (2007), the design 

included the scattering of baseline data collection points. This was achieved during data 

collection by collecting Student 1’s baseline data for five sessions, Student 2’s baseline 

data for 10 sessions, and Student 3’s baseline data for 15 sessions. It is important to note 

that although Student 3 received 15 consecutive sessions of baseline probes the student 

refused to complete the skill probes during two sessions. As a result, Student 3’s baseline 

data was observed for 13 sessions and the probes that she refused to complete were 

omitted from her overall data. Aside from this exception, the patterns of the students’ 

baseline performances were viewed to be reasonably stable (Figures 1-3). Visual analysis 

of the students’ data was used to determine the changes in the level of performance, the 

trend or slope, the effect size, and the percentage of nonoverlapping data points 

(Kratochwill et al., 2010). Each student’s achievement is represented on a double line 

graph (Figures 1-3). A double line graph was used to depict the raw scores of each probe, 

which is displayed with black solid lines, and the mean score for each phase, which is 

displayed with red dotted lines. On each graph the y-axis represents the student’s score on 

each probe and the x-axis indicates the session number. The current phase (baseline, 

intervention, and maintenance) is also displayed on the x-axis of each graph.  
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Variables 

 This research project used a multiple baseline, across participants design to 

investigate the impact of VM on student’s proficiency with solving two-step equations 

with rational numbers across time. The dependent variable for the study was the raw 

score on the completed skill-based probes and the independent variable was the 

application of the VM treatment. A sample of the baseline probes can be viewed in 

Appendix D. Each probe featured two problems that were each scored out of 5 points for 

a total of 10 possible points. Each student received 1 point for showing each of the two 

steps necessary to solve every problem, 2 points for every correct answer, and 1 point for 

showing work that proved their answer was correct. The student’s raw scores were used 

to identify their progress on each line graph.  

 The design of the data collection featured three different phases (baseline, 

treatment, and maintenance) and contained a minimum of five data points for each phase. 

As suggested by Kratochwill et al. (2010) double line graphs were constructed to provide 

visual support for the data collected during all three phases of the research (see Figures 1-

3). The y-axis within the figures represents the raw score that the student achieved on 

each of the skill-based probes and the x-axis identifies the session number and the phase 

of each data point. Double line graphs were used to highlight the dependent variable and 

the mean score for each phase. The dependent variables are represented with solid black 

lines and the averages are represented with dotted red lines. The figures for each student 

can be found in Figures 1-3. 
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Research Questions 1 and 2 

 The first research question examined whether the VM intervention had an effect 

on the student’s academic achievement. In order to reject the null hypotheses for 

Research Question 1, the student must have reached at least an 80% improvement over 

their baseline performance. The second research question examined whether the 

participant maintained the intervention level of performance following 1 month 

posttreatment. In order to reject the null hypothesis of Research Question 2, the student 

must have maintained at least a 50% level of performance over their baseline 

performance. The changes in the student’s performance, trends, the percentage of non-

overlapping data points (PND), and the effect size (ES) are discussed as part of both the 

visual analysis and the statistical analyses. Statistical analysis of the PND was identified 

by calculating the percent of intervention points that did not overlap with the highest 

baseline data point (Bellini, Akullian, & Hopf, 2007). According to Bellini et al. (2007), 

PND scores that are equal to or above 90% are considered to be very effective, scores 

that are between 70% and 90% are considered effective, scores between 50% and 70% 

are considered questionable, and anything below 50% is considered to be ineffective. A 

visual analysis of the PND for each student can be found in Tables 3, 5, and 7. 

 Effect sizes (ES) were also used to provide further statistical support for the data. 

The ES index that was used to investigate the impact of the VM treatment was Cohen’s d. 

Cohen's d is a popular and simple index of ES (Grice & Barrett, 2014). All effect sizes 

are reported using d and were derived by dividing the difference of the observation means 
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(intervention-baseline and maintenance-baseline) by the baseline standard deviation 

(Jenson, Clark, Kircher, & Kristjansson, 2007). According to Matyas and Greenwood 

(1990), an effect size of .2 is typically classified as a small effect size, an effect size of .5 

is a medium effect size, and an effect size of .8 or higher is identified as a large effect 

size. A visual analysis of the ES for each student can be found in Tables 4, 6, and 8. 

Student 1’s Data 

 Student 1 was a White female, age 16 years, 8 months. Data for Student 1 can be 

found in Figure 1 and in Tables 2 and 3. Student 1 had five baseline sessions, five 

treatment sessions, and five maintenance sessions.  

Figure 1. Student 1’s achievement levels on skill probes.  

Table 3 

Student 1’s Percentage of Non-Overlapping Data Points (PND) 

Student DV PND (Intervention) PNG (Maintenance) 

Student 1 Probe Score 80% 80% 
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Table 4 

Student 1’s Cohen’s d Effect Sizes 

Student Baseline-Treatment Baseline-Maintenance 

Student 1 1.48 2.84 

 

 Student 1’s achievement scores are shown in Figure 1. Student 1’s baseline level 

of performance (mean) was calculated to be 7.2. The baseline was found to be relatively 

stable over the five recorded sessions. During treatment Student 1’s average achievement 

level was calculated to be 9. Despite the lower scores on the last probes within each 

phase, a pattern of increasing achievement can be observed when comparing the student’s 

baseline data to her intervention data. Student 1’s probes for session 5 and session 10 

were examined to investigate their similar decrease in achievement and the student’s loss 

of points both stemmed from errors with fraction computation. Based on this observation, 

it is important to note that the decrease in achievement at the end of each phase was not 

related to the skill being directly assessed. Student 1’s PND can be found in Table 3. As 

stated earlier, Research Question 1 inquired whether the participant would increase her 

achievement by at least by 80% over baseline. According to Bellini et al. (2007) a PND 

of 80% is considered an effective intervention. Student 1’s PND from baseline to 

intervention score was calculated to be 80% and therefore is considered to be an effective 

treatment for Student 1. Student 1’s baseline to intervention achievement was calculated 

to have an ES of 1.48. According to Cohen (1977) an ES of anything above 0.8 is 
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considered to have a large effect. The reported effect sizes for Student 1 can be found in 

Table 4. 

 Research Question 2 investigated whether the student participant could maintain 

at least a 50% level of achievement after removing the VM treatment for one month. 

Student 1’s post-treatment achievement is shown in Figure 1. As stated above, Student 

1’s baseline level of performance (mean) was calculated to be 7.2. Her maintenance level 

of performance was calculated to be at 9.4. Student 1’s baseline to maintenance PND 

score was calculated to be 80% and therefore is also considered to be an effective 

treatment. Student 1’s baseline to maintenance achievement had an ES of 2.84. This ES 

also falls within the large effect range. 

Student 2’s Data 

 Student 2 was a White female, age 17 years, 1 month. Student 2’s data can be 

found in Figure 2 and Tables 5 and 6. Student 2’s data is presented in the same order as 

Student 1’s addressing the first two research questions. The only difference between 

Student 1’s and Student 2’s data presentation is the number of baseline sessions. 
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Figure 2. Student 2’s achievement level on skill probes 

Table 5 

Student 2: Percentage of Non-Overlapping Data Points (PND) 

Student DV PND (intervention) PNG (follow up) 

Student 2 Probe Score 60% 20% 

 

Table 6 

Student 2: Cohen’s d Effect Sizes 

Student Baseline-Treatment Baseline-Maintenance 

Student 2 2.67 2.33 

 

 Student 2’s achievement scores are shown in Figure 2. Student 2’s baseline level 

of performance (mean) was calculated to be 4.8. The baseline was found to be relatively 

stable over the 10 recorded sessions. During treatment Student 2’s achievement level was 

calculated to be 6.8. A pattern of increasing achievement can be observed when 

comparing the student’s baseline data and intervention data. Student 2’s PND can be 
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found in Table 5. As stated earlier, the research question inquired whether the participant 

would increase her achievement by at least 80% over baseline. Student 2’s PND from 

baseline to maintenance score was calculated at 60%. According to Bellini et al. (2007), 

PND scores that fall between 50% and 80% are considered to be questionable. Despite 

Student 2’s questionable PND her baseline to intervention achievement had an effect size 

of 2.67 which is considered to be a large effect (Jenson et al., 2007). A visual analysis of 

Student 2’s ES can be found in Table 6. 

 Research Question 2 investigated whether the student participant could maintain 

at least a 50% level of achievement once the VM treatment was removed for one month. 

Student 2’s post-treatment achievement is shown in Figure 2. As stated above, Student 

2’s baseline level of performance (mean) was calculated to be 4.8. Her maintenance level 

of performance was calculated to be at 6.2. Student 2’s baseline to maintenance PND 

score was calculated to be 20% which classifies the treatment to have been ineffective. 

Despite this classification, Student 2’s ES when comparing her baseline to her 

maintenance achievement was a 2.33 which is considered to be a large effect. 

Student 3’s Data 

 Student 3 was a White female, age 17 years, 6 months. Student 3’s data can be 

found in Figure 3 and Tables 7 and 8. Student 3’s data results are the same as the 

previous participants with the exception of the number of baseline sessions. Student 3 had 

13 baseline sessions before beginning the intervention phase. 
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Figure 3. Student 3’s achievement levels on skill probes 

Table 7 

Student 3’s Percentage of Non-Overlapping Data Points (PND) 

Student DV PND (intervention) PNG (follow up) 

Student 3 Probe Score 20% 60% 

 

Table 8 

Student 3’s Cohen’s d Effect Sizes 

Student Baseline-Treatment Baseline-Maintenance 

Student 3 2.21 1.85 

 

 Student 3’s achievement scores are shown in Figure 3. Student 3’s achievement 

baseline level of performance (mean) was calculated to be 5.69. The baseline was found 

to be relatively stable over the thirteen recorded sessions. During two of the attempted 15 

sessions Student 3 refused to complete the assigned probe. Consequently, two of the 
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attempted sessions were removed from the graphed data and the means were calculated 

based on the 13 sessions that had completed probes. During treatment Student 3’s 

achievement level was calculated to be 7.2. Despite several overlapping performance 

points a pattern of increasing achievement can be observed when comparing the student’s 

baseline data to her intervention data. Student 3’s PND can be found in Table 7. Research 

Question 1 inquired whether the student participant would increase her achievement by at 

least by 80% over baseline. Student 3’s PND from baseline to intervention score was 

calculated to be only 20% and therefore cannot be identified as effective based on the 

criteria for PND. However, Student 3’s baseline to intervention achievement had an 

effect size of 2.21 which falls within the large effect size according to Cohen (1977).  

Student 3’s ES analysis can be found in Table 8. 

 Research Question 2 investigated whether the student participant could maintain 

at least a 50% level of achievement once the VM treatment was removed for one month. 

Student 3’s posttreatment achievement is shown in Figure 3. Student 3’s baseline level of 

performance (mean) was calculated to be 4.93 and her maintenance level of performance 

was calculated to be at 7.2. Student 3’s baseline to maintenance PND score was 

calculated to be 60% which makes the effectiveness of the treatment questionable. 

Student 3’s baseline to maintenance achievement had an ES of 1.85 and, therefore, is also 

considered to have a large ES. 
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Social Validity 

 Research Questions 3 and 4 examined the social validly of the treatment and 

investigated whether the teacher and the student participants would find the VM 

treatment to be an acceptable strategy for instructional support in the classroom. Research 

Question 3 focused on the teacher’s perceptions of the use of VM and used the modified 

BIRS to draw conclusions about its acceptability. The special education chairperson 

within the program administered the modified BIRS to the teacher participant. The 

modified BIRS contains 24 items and uses a 1-6 (strongly disagree-strongly agree) Likert 

based system to determine the social validity of the intervention (Martens, Witt, Elliott, & 

Darveaux, 1985). The total score on the profile can range from 24-144, with the higher 

the score the more acceptable the intervention (Lane et al., 2009). In this research project 

the mean score out of all 24 items was used to examine the validity of the treatment. 

Mean scores at or above 4 were identified to represent acceptability of the treatment 

(Cihak, Alberto, & Fredrick, 2007). The data from the teacher’s modified BIRS can be 

found in Table 9. 

Table 9 

Modified Behavior Intervention Rating Scale (BIRS) 

Reviewer Raw Score Mean Score 

Teacher 93 3.875 

 

 The teacher participant scored the modified BIRS with a raw score of 93 and a 

mean score of 3.88. This mean score is less than the acceptability mean of 4, which 
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signifies that the teacher participant did not find the VM treatment to be acceptable for 

classroom use. Specific interpretations of the teacher’s score will be discussed in Chapter 

5. 

 Research Question 4 investigated whether the student participants would score the 

modified Children’s Intervention Rating Profile (CIRP) at a level of 4 or higher. The 

special education chairperson within the program administered the modified CIRPs to the 

student participants. The modified CIRP contains seven items and also contains a 1-6 

(strongly disagree-strongly agree) Likert based system to rate the social validity of the 

intervention (Martens et al., 1985). The total scores can range from 7-42, with the higher 

the score the more acceptable the intervention (Lane et al., 2009). This research project 

used the mean scores of all rated items to identify the level of treatment validity. Mean 

scores at or above 4 are considered acceptable (Cihak, Alberto, & Fredrick, 2007). The 

data from the modified CIRP can be found in Table 10.  

Table 10 

Modified Children’s Intervention Rating Profile (CIRP) 

Reviewer Raw Score Mean Score 

Student 1 29 4.14 

Student 2 33 4.71 

Student 3 31 4.43 

Average 93 4.43 

 

 All three student participants’ scores on the modified CIRP were higher than a 

mean of 4 indicating that they all found the VM treatment to be acceptable for classroom 

use as an instructional strategy. Student participant 1 scored the modified CIRP with a 
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raw score of 29 and a mean score of 4.14. Student participant 2 scored the modified CIRP 

with a raw score of 33 and a mean score of 4.71. Student participant 3 scored the 

modified CIRP with a raw score of 31 and a mean score of 4.43. A thorough 

interpretation of the student’s scores on the modified CIRP will be discussed in Chapter 

5.  

Treatment Fidelity 

 This research project utilized treatment fidelity data sheets in order to collect 

specific information about the administration of the treatment for each participant. As 

suggested by Bellini et al. (2007) it is recommended to provide specific charts to the 

administrators supervising the treatment in order to gain a better perspective regarding 

the fidelity of the treatment across participants. In the research project the supervising 

teacher completed a treatment fidelity data sheet for each participant during their 

treatment phases that documented if the student watched the entire video and if multiple 

or minimal cues were needed to encourage the student to attend to the video. The chart 

also included a blank section for any additional comments. The chart used in this research 

project can be found in Appendix A. The data collected from the community partner 

concerning treatment fidelity are displayed on Tables 11-13. 

Table 11 

Student 1’s treatment fidelity chart 

Session Video Watched Prompts Comments 

Session 1 Yes Minimal No prompts needed 

Session 2 Yes Minimal No prompts needed 

Session 3 Yes Minimal No prompts needed 
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Session 4 Yes Minimal No prompts needed 

Session 5 Yes Minimal 1 prompt needed 

 

Table 12 

Student 2’s treatment fidelity chart 

Session Video Watched Prompts Comments 

Session 1 Yes Minimal No prompts, seemed to 

enjoy seeing friend on video 

Session 2 Partial Multiple Needed several prompts, 

Distracted by peers 

Session 3 Yes Minimal No prompts 

Session 4 Yes Minimal No prompts 

Session 5 Partial Multiple Needed several prompts, 

Distracted by peers 

 

Table 13 

Student 3’s treatment fidelity chart 

Session Video Watched Prompts Comments 

Session 1 Yes Minimal No prompts 

Session 2 Yes Minimal No prompts 

Session 3 Yes Minimal 1 prompt 

Session 4 Yes Minimal No prompts 

Session 5 Yes Minimal 1 prompt 

  

 The data collected from the treatment fidelity data sheets revealed that Student 1 

and 3 watched the entire video during each treatment session and Student 2 only failed to 

watch the entire video during one session. All of the participants needed at least one 

prompt throughout the intervention sessions to refocus on the video model. Student 1 

needed one prompt during session 5, Student 3 needed one prompt during session 3 and 

session 5, and Student 2 needed several prompts during session 2 and session 5 due to 
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peer distractions in the learning environment. Despite the minimal cues that were needed 

across the participants, the social validity test which was discussed in Research Question 

4 revealed that all of the student participants found the treatment to be acceptable. 

Conclusion 

 The analysis of the data provided within this chapter supported the research 

questions and hypotheses that were identified for this research project. The results for all 

three students displayed varying levels of increasing achievement. Student 1 increased 

their academic achievement by at least 80% PND and although Student’s 2 and 3 did not 

reach the 80% PND level the ES for all students fell within the large effect range. Student 

2 and 3’s failure to meet the PND cutoff of 80% will be discussed within Chapter 5. 

 The data also revealed that Student 1 maintained her achievement through the 

maintenance phase with a PND of at least 80%. Similarly, Student’s 2 and 3 failed to 

meet the 80% PND cutoff for the maintenance phase but all of the student’s ES’s also 

were reported to have large effects. Student 2 and 3’s failure to meet the PND cutoff for 

the follow-up will be discussed within Chapter 5. 

 The acceptability of the VM treatment was established by all of the student 

participants as indicated by scores on the modified CIRP. Acceptability of the VM 

treatment by the teacher participant did not meet the designated cutoff of 4 or above, 

however, was relatively close. Interpretations of scores collected on the modified BIRS 

will also be discussed in the following chapter.  
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 Based on the data collected on the treatment fidelity logs during the intervention 

phase fidelity with the treatment administration was established throughout the data 

collection sessions for all student participants. All of the feedback related to the treatment 

were positive and based on the teacher’s comments the only negative actions during VM 

administration stemmed from the classroom environment and not the actual treatment. 

This information can provide additional support for the high acceptability of the VM 

treatment from the perspective of the student participants. 

 Chapter 5 will summarize the entire research project, outline the limitations of the 

study, and provide recommendations for future research with VM in the fields of 

psychology and education. Chapter 5 will also present a discussion about how this 

research project and the use of VM treatment in academic settings can have an impact on 

our society and our mission to promote social change. 
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Chapter 5: Summary, Conclusions and Recommendations 

Introduction 

 The primary objective of this study was to determine whether VM could improve 

the mathematics achievement of high school Algebra students. The students’ 

achievement in the research was measured by daily probes that assessed the target skill of 

solving two-step algebraic equations with rational numbers. Secondary purposes for 

conducting this study included the desire to provide information about the social validity 

surrounding the use of peer-mediated video-based interventions (VBIs) in academic 

settings as well as to provide continued validation for the effectiveness of VBIs in the 

field of psychology and education. 

 Chapter 5 provides a summary of the data reported in the previous chapter. Data 

summaries include the difference in achievement levels across phases for each student 

(reported through the PND and ES) and the results of the social validity measures 

obtained through the modified Behavior Intervention Rating Scale (BIRS) and the 

modified Children’s Intervention Rating Profile (CIRP). Interpretations surrounding the 

achievement outcomes for each student and the social validity measures for both the 

students and teacher participant are also discussed. Further validation for the 

effectiveness of the treatment is revealed based on the results of the treatment fidelity 

forms completed by the teacher participant. The limitations of the study and additional 

information about how future research can address these limitations are also included. 

The chapter concludes by identifying the impact that this study and the use of VM have 

had on social change. 
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 Bandura’s theory of observational learning a theory that individuals can learn new 

skills via observation of others, has been used to drive instructional practices since its 

discovery (Bandura, 1997). The phenomenon of utilizing electronic media to teach skills 

was first recognized when Sesame Street, a television show that featured educational 

content, released its pilot season and received over 6 million viewers (Palmer, 2003). 

Since then, research has been published that illustrates the efficacy of VBIs for use with 

diverse populations to address various issues including maladaptive behaviors, academic 

deficits, daily living skills, and health awareness techniques (Brecht & Ogilby, 2008; 

Charlop & Milstein, 1989; Choi, 2007; Choi & Yang, 2011; Tan, Tan, & Wettasinghe, 

2011; Wilcox & Jacobs, 2010). Despite these published studies, VBI treatments such as 

VM still lack complete acceptance as evidence-based treatments in the field of education. 

Reasons for the absence of validation stem from the hesitance of educators to embrace 

VM as a strategy for classroom use due to the technology components as well as the high 

number of variables that are used within each study that make it difficult to generalize to 

broader populations or replicate within classrooms (Dieker et al., 2009). 

 This research project addressed both of these problem areas by restricting the 

number of variables and by methodically reporting the procedures of the study to aid in 

duplication of the treatment in future research or classroom use. Social validity was also 

examined to identify the efficacy of the VM treatment as measured by the student and 

teacher participants. 
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Interpretations 

 This research project used a multiple baseline design to determine if high school 

students between the ages of 15 and 17 could increase their mathematics proficiency on 

the identified skill of solving two-step equations after receiving VM treatment in their 

classes. The first two research questions in this study targeted the impact of the treatment 

and the second two targeted the acceptance of the treatment among both the student and 

teacher participants. The data collected were analyzed using visual analysis, PND, levels 

of performance, and ES. PND scores were calculated by counting the number of 

treatment or maintenance scores that exceeded the highest baseline score, which was then 

converted to a percentage and used to accept or reject the null hypotheses for Research 

Questions 1 and 2. Cohen’s d was used to calculate the ES and the results reported within 

the data analysis in order to provide additional information about the effectiveness of the 

treatment for each student. 

 Research Question 1 investigated whether the VM intervention could increase the 

student participants’ achievement levels on the skill probes that targeted proficiency with 

solving two-step equations. In order for the null hypothesis to be rejected the 

nonoverlapping data points (PND) for each participant’s treatment scores must have 

reached at least 80% when compared to their baseline scores. Research Question 2 

investigated whether the student participants could maintain an improvement score of at 

least 50% once the treatment was removed for 1 month. In order for the null hypothesis 

to be rejected for Research Question 2 each participant’s maintenance achievement levels 
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must have revealed an improvement level of at least 50%, as measured by a PND 

analysis, when compared to their baseline. The specific levels of achievement, PND, and 

ES for each student are reviewed below.  

 In Chapter 4 I revealed that Student 1 made significant progress as a result of the 

VM treatment. Student 1’s achievement baseline mean was 7.2 and after treatment her 

performance mean increased to 9. Student 1’s achievement PND from baseline to 

intervention was calculated to be 80% and the ES was 1.48. The PND results and the 

large effect size from baseline to treatment indicate that the VM treatment was very 

successful with increasing the achievement level for Student 1on the targeted skill. 

Consequently, the null hypothesis for Research Question 1 for this student was rejected. 

 Student 1 had similar results during the posttreatment phase. Her baseline level of 

performance of 7.2 rose to 9.4 during the maintenance phase. Based on visual analysis 

Student 1’s baseline to maintenance, PND was identified to be 80% and her ES which 

was calculated using Cohen’s d was 2.84. These data reveal that Student 1 maintained her 

success with the targeted skill after treatment was removed for an extended amount of 

time and, as a result, the null hypothesis for Research Question 2 was also rejected for 

this student. Further support for the effectiveness of the treatment for Student 1 can be 

observed through the graphical analysis of her results, reported effect sizes, and through 

the positive comments documented by the teacher participant on her treatment fidelity 

form which indicated that she attended to the video’s well. 
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 The progress for Student 2 also revealed that the VM treatment had an impact on 

the student’s achievement. The baseline mean for Student 2was 4.8 and after treatment 

her level of performance was 6.8. Because of several overlapping points Student 2’s PND 

from baseline to treatment was only 60%, but the ES of 2.6 reveals that there was a 

positive impact as a result of the VM. As the PND results are below the 80% threshold 

the null hypothesis cannot be rejected for Research Question 1. PND scores of 60% are 

still considered to reveal moderate treatment effects so the treatment’s impact is 

observable. Additionally, the large effect size and a visual analysis of the student’s 

increase in achievement provide further support that the VM treatment had a positive 

impact the student’s achievement. 

 Similar to Student 2’s achievement from baseline to treatment, her mean 

performance also revealed an increase from baseline to maintenance. Student 2’s mean 

baseline level of 4.8 increased to 6.8 during the maintenance phase. Although these 

scores reveal a significant increase in performance, her baseline to maintenance PND was 

only 20%, which is not high enough to reject the null hypothesis for Research Question 2. 

Although the PND does not meet the hypothesis target for Research Question 2 the ES 

was 2.3. This shows that Student 2 maintained her success with her achievement after 

treatment was removed for an extended amount of time. It is also important to note that 

the results of the PND suffered from two higher than normal baseline session scores. 

Both the null hypotheses for Research Questions 1 and 2 were accepted for Student 2. 

However, a strong argument can be made in support of the effectiveness of the treatment. 
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This progress can be observed through the graphical analysis of the student’s results in 

Chapter 4, the reported ES, and through the comments documented by the teacher 

participant on her treatment fidelity form which revealed that the only distractions from 

the videos stemmed from other students in the classroom. 

 The results of Student 3 also revealed an increase in achievement across all 

phases. Student 3’s baseline level of performance was 5.69 and during treatment her 

mean level of performance was 7.2. The ES for this increase in performance was 2.22. 

Student 3’s PND from baseline to treatment was 40%. A visual analysis of the student’s 

scores shows that because one of the baseline data points was significantly higher than 

the others, the PND was severely affected.  Nevertheless, because the PND did not meet 

the target threshold of 80% the null hypothesis for Research Question 1 was not rejected 

for Student 3. Despite these results, the large effect size that was calculated for this 

comparison still demonstrates growth in achievement. 

 Student 3’s increase in achievement could also be observed from baseline to 

maintenance. Her baseline level of performance of 5.69 increased to 7.2 (the same as the 

treatment mean) during the maintenance phase. Based on visual analysis Student 3’s 

baseline to maintenance PND score was 60% and her baseline to maintenance 

achievement ES was 1.85. Consequently, the data show that Student 3 was able to 

maintain her success with her achievement after treatment was removed for an extended 

amount of time. Specifically, because the PND was above 50% the null hypothesis for 

Research Question 2 can be rejected for Student 3. Further support for effective 
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maintenance of the targeted skill can also be found in the large ES, a visual analysis of 

the increasing trends in performance, and the positive comments on the treatment fidelity 

forms which demonstrated compliance with attending to videos.  

 Despite the low PND percentages revealed for both research questions for Student 

2 and for the second research question for Student 3, there is evidence of an overall 

positive impact based on both visual analyses of the increasing trends of achievement and 

through the very large effect sizes for each student. When the levels of performance for 

all students are combined the positive impact of the VM treatment is further validated. 

The baseline mean across all participants was 5.9, the treatment mean was 7.7, and the 

maintenance mean was 7.6. These levels of performance reveal that the treatment 

improved the overall achievement of the students on the target skill by 18% during 

treatment, and 17% posttreatment. Further confirmation of treatment impact is revealed 

through the average ES for all participants from baseline to treatment and baseline to 

maintenance which were 2.12 and 2.33, respectively.  

Social Validity 

 The secondary purpose of this study was to gain validation for the efficacy of 

VBIs, such as VM, in conjunction with their use in classroom settings. I targeted the third 

and fourth research questions for this purpose by focusing on the social validity of the 

VM treatment. Specifically, Research Questions 3 and 4 investigated whether the student 

and teacher participants found the VM treatment to be acceptable for increasing academic 

achievement. Modified rating scales were used to measure the outcomes for both of these 
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research questions. The adapted rating scales featured Likert scaled responses for a 

variety of questions concerning the acceptability of the VM treatment as an instructional 

strategy. The teacher participant’s score was obtained from a modified BIRS and the data 

on student acceptability were collected through a modified CIRP that featured different 

questions but used the same scale descriptors (i.e. 1-Strongly Disagree, 6-Strongly Agree, 

etc.). In order to reject the null hypotheses proposed in Research Question 3 and 4 the 

teacher and the student participants had to receive a mean score of at least a 4 on the 

modified BIRS and modified CIRP respectively.  

 The teacher participant’s average score on the modified BIRS was a 3.88, which 

fell short of the score needed to reject the null hypothesis for Research Question 3. An 

item analysis of the teacher’s scale revealed that although the teacher generally seemed to 

enjoy the use of the VM intervention she did not believe that it was more effective than 

direct instruction particularly when taking into account all of the extra components 

involved with the VM strategy (i.e. making the videos, cuing the videos in class, etc.).  It 

is also pertinent to note that while the researcher assisted the teacher participant with the 

major components needed to effectively administer the treatment, the teacher still 

struggled with the technological components. Furthermore, the teacher also noted that she 

had to ask the students for assistance in cuing the video for several of the treatment 

sessions. As mentioned throughout this project, the technological component of VBIs can 

often turn educators away from utilizing electronic media in their classrooms. It is 

arguable that this teacher felt burdened by the use of technology, especially since the site 
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school normally had minimal technologically advanced features readily available for 

instructional use. As a result, it is arguable that the teacher participant’s acceptability 

ratings could have been increased if more technological support was available within the 

school or if a more technological savvy teacher was chosen to administer the treatment.  

 Despite the failure of the teacher’s scores to meet efficacy expectations as 

measured by the BIRS, there was significant difference in the outcome for the student 

scales. Results of the students’ scales revealed that the participants’ mean scores on the 

modified CIRP fell above the cutoff average of 4. Their combined average was calculated 

to be 4.4. The combined average indicates that the students found the treatment to be 

acceptable for classroom use. As a result the null hypothesis for Research Question 4 was 

rejected. 

Limitations 

 The main limitation of this study is the restricted ability to generalize its results to 

other populations and settings. This limitation stems from the restrictiveness of the 

study’s covariables. The second limitation is one that occurs in all education-based 

studies and involves the inability to eliminate the effects of the regular instruction that 

were ongoing within the participants’ classes during the data collection. Although the 

procedures of the study directly related to both of these limitations were intentionally 

selected to meet the study’s purposes, their impact on the outcome of the research are 

outlined below.  
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 The primary purpose of this project was to analyze the impact of VM on the 

proficiency of high school Algebra student’s ability to solve two-step equations with 

rational numbers. The study identified three female high school students from the same 

school who were close in age and socioeconomic status and had a history of struggling 

with Algebra-related coursework. The specific skill chosen from the content area of 

mathematics and the restrictive population of students identified for the study both placed 

limitations on the ability to generalize this study. Although selecting the identified 

sample of students and the specific targeted skill made it difficult to generalize the results 

to a broader population they were purposely selected based on the suggestions of 

previous authors who conducted VM studies within the literature. In Bellini and 

Akullian’s (2007) meta-analysis, they suggested that future researchers should try to 

restrict the covariables to provide further validation surrounding the use of VBIs in order 

to support its identification as an evidenced based treatment. Consequently, in order to 

find a direct correlation of the impact of the VM treatment on student achievement it was 

necessary to restrict the population and the variables within the research. 

 Aside from the limitations related to the participant demographics there are also 

additional restrictions with the population. Because the study occurred in the eastern 

section of Long Island, New York and was performed by one teacher at an alternative 

high school, it is difficult to generalize the treatment effects to other adolescents in 

general education schools or in different parts of the country. While this study did reveal 
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success with all of participants as measured by the ES, these results may not be directly 

transferrable to all populations of students. 

 The secondary limitation to this study is the inability to eliminate the effects of 

regular instruction that traditionally occur during academic studies. As described by Odle 

and Mayer (2009), it is not possible to obtain a perfectly controlled condition in an 

authentic educational environment, such as a school, due to the learning that naturally 

occurs within the school setting. Similar to any educational-based research conducted in a 

school there was ongoing instruction within the participants’ classes throughout the 

treatment administration. This ongoing instruction was originally predicted to cause the 

data naturally increase; however, after performing a visual analysis of the baseline 

sessions, the results for all participants appeared to be relatively stable. As a result, 

although continued classroom learning may have placed limitations on the increasing 

trends, the reported PND and ES for each participant are hypothesized to be accurate 

representations of the impact that the VM treatment had on the student’s increases in 

achievement. 

Future Research Suggestions 

 Future research suggestions for this area of study are recommended to involve 

increasing the duration of the treatment phase and the lapse between the treatment and 

maintenance phases. Continued research is also suggested to include multiple or 

progressive target skills within the scope of the study. Even though large effect sizes 

were reported with all students, an increased amount of treatment sessions that feature a 
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progression of skills and an analysis of these scores over time would provide extended 

support and additional information about the long term impact of using VM for academic 

achievement. 

 It would also be interesting to use the VM treatment in conjunction with other 

treatment methods, such as the flipped classroom model which has gained validity in the 

field of education. The flipped classroom approach, which features the direct instruction 

component of learning to occur before the classroom lesson, would provide students with 

the opportunity to watch modeled videos outside of the classroom which would increase 

their background information and better prepare them for the classroom instruction 

related to the previewed content. Further exploration of this topic could include the use of 

a VSM technique which would utilize self-modeled videos which would feature the 

participants as the video models. With this technique the video models would be filmed 

while achieving success with the skills targeted for the intervention for the purpose of 

maintaining success with that skill or to support success on a more complex skill. This 

approach has been supported by Bandura in the literature, which states that by using self 

as the model the self-efficacy of the participant develops intrinsically (Bandura, 1977). 

Consequently, VSMs potential as an academic instructional strategy should be explored.   

 Further suggestions for future researchers would be to alter the visual medium 

through which the VM treatment was presented. Instead of using a desktop computer it 

might be beneficial to use more transportable devices such as a smart phone or a tablet. 

Using more portable devices would increase the student’s access to the treatment making 
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it possible to repeat viewings of instruction and access instruction in multiple settings. 

Because the expectations for employment in today’s workforce require proficiency with 

technological advances, exposing students to instruction via technological devices can 

help better prepare them for success in our quickly advancing world. 

Social Change 

 The first social change component targeted in this study was to address the 

growing need within our society to communicate and learn through technology. Today’s 

society is rapidly changing as a result of information technology and there is an increase 

in demand for a flexible labor force that can adapt to these changes (Choi and Yang, 

2010). By incorporating technology-based learning strategies, such as the instructional 

strategy of VM, into classrooms teachers can increase their student’s flexibility to learn 

via various mediums which will make them more prepared for the learning demands of 

higher level institutions and employment requirements in the labor force thereafter.  

 A secondary philanthropic effect of this research project was the desire to reduce 

the hesitation that is often seen by educators surrounding the use of technology-based 

strategies such as VM in classroom settings. This lack of confidence has been 

documented in the literature which shares that VBIs that have become stigmatized for 

their technology requirements (Bellini, Akullian, & Hopf, 2007; Hitchcock et al., 2003; 

Shipley-Benamou, Lutzker, & Taubman, 2002). 

 To address this problem, the research procedures included training the teacher 

participant on the corrective use of the VM treatment with the student participants. 
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During the study the teacher voiced some continued hesitation surrounding the 

technological components of the VM treatment, but with encouragement and continued 

support she expressed that she was glad that she tried it. I hope that my future in the field 

as a school psychologist will provide additional opportunities to conduct trainings and 

encourage educators to utilize VBIs such as VM in their classrooms. Not only will the 

continued use of such strategies decrease the amount of hesitation educators experience 

when utilizing VBIs but will also increase our student’s ability to become flexible 

learners who are equipped to succeed in a quickly advancing society.  

Conclusion 

 The low proficiency among school-aged mathematics students has surfaced as one 

of the contributing factors to our country’s dwindling economy (Resmovits, 2011). With 

only about 26% of high school seniors meeting proficient levels on mathematics 

assessments it has been hypothesized that our nation’s lack of a mathematically equipped 

workforce is a problem that could end up costing the country upwards of 75 trillion 

dollars (Resmovits, 2011). Having a strong foundation in mathematical thought processes 

is a key component to achieving success in today’s rapidly changing world and we are 

doing out students a disservice if we do not equip them with the skills they need to be 

competitive in the 21st century. As a result of these deficiencies the primary focus of this 

research project was to provide support for an intervention that has been documented to 

be successful with teaching new skills in diverse contexts and with diverse populations. 

The hope of providing continued support for this treatment is to encourage future 
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researchers and educators to utilize treatments, such as VM, that have revealed success 

within the literature.  

 The theoretical basis for all video based treatment modalities is Bandura’s Social 

Learning (Bandura, 1977). Bandura suggested that children mimic what they witness 

their peers doing and then will consequently change their behavior. He also proposed that 

if the child could watch someone that he or she was personally acquainted with an 

increased efficacy could be achieved. In other words, if a person can observe someone 

with whom they have similarities with or a connection to achieve success; he or she is 

more likely to believe in their own ability to mimic their success. This idea is the 

foundation of the peer-mediated video modeling that was utilized within this research 

project. The student model that was videotaped performing the skill was a peer within the 

same school and age group of the student participants and is therefore identified as a peer 

model within the scope of this research project.  

 The overall purpose of this research project was to examine whether VM could 

positively impact the academic achievement of high school students who previously 

struggled with Algebra related content. The outcome of the study indicated that one out 

of three of the students increased their achievement from baseline to treatment as 

measured by having at least 80% PND and two out of three students maintained their 

increase in achievement one month posttreatment as measured by obtaining PND scores 

of at least 50%. Despite the outcomes measured by the PNDs, all three student’s results 

produced very large effect sizes in both the baseline to treatment and the baseline to 
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maintenance comparisons. Consequently, the VM treatment was successful with 

increasing the student’s achievement with solving two-step equations. 

 The secondary purpose of this research project was to address the social validity 

surrounding the use of VM within educational settings. According to the results the 

teacher participant did not find the treatment to be acceptable, however, all three of the 

students did find the treatment to be socially valid. Scores used to obtain these 

conclusions were acquired from the modified BIRS and CIRP that were administered to 

the teacher and student participants. The mean level of the social validity scale for the 

teacher participant was 3.88, which fell just below of the hypothesized average of 4. The 

mean level of acceptance for the student participants was 4.43, which signified treatment 

acceptability.  

 Further validation for the positive findings of this research was also observed on 

the treatment fidelity forms that the teacher participant completed for each student. The 

fidelity forms noted that all three of the students were observed to attend to the videos 

and only needed minimal prompts to assist in regaining their attention after the learning 

environment was disrupted by other students. 

 This research project demonstrated how incorporating technology into 

instructional practices can be a successful method to increase academic achievement. 

This is an important discovery for the field of education because as reported by the 

National Assessment of Educational Progress there is a severe deficiency in the 

percentage of students who are meeting proficiency standards in the content area of 
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mathematics (Harris, 2013). In addition to these deficits at the education level there has 

also become a growing need for mathematically and technologically competent 

individuals in our society’s workforce. This combination of the need for an increase in 

rigorous mathematics academic development and technology savvy professionals has 

sparked the desire of governing bodies to require the use of technology-based 

mathematics strategies,  such as the one used in the study, to be used for academic 

development in school’s throughout the country. Despite the success demonstrated by 

VM, a technologically enhanced strategy, in this research there is still a critical need for 

future research to continue to provide validation for instructional strategies that involve 

technology to support student’s mathematics achievement and increase their flexibility 

with learning through various technological mediums. 
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Appendix A 

Behavior Intervention Rating Scale 

 

Please evaluate the intervention by circling the number which best describes agreement 

or disagreement with each statement. Please circle only one item for each statement.  

 Strongly 

Disagree 

Disagree Slightly 

Disagree 

Slightly 

Agree 

Agree Strongly 

Agree 

1. Video modeling would be an acceptable 

intervention to teach academic skills. 

1 2 3 4 5 6 

2. Most teachers would find video modeling an 

appropriate way to address skill deficits. 

1 2 3 4 5 6 

3. This intervention should prove to be effective for 

increasing academic achievement. 

1 2 3 4 5 6 

4. I would suggest the use of video modeling to other 

teachers. 

1 2 3 4 5 6 

5. My student’s skill deficits are problematic enough 

to warrant the use of video modeling. 

1 2 3 4 5 6 

6. Most teachers would find video modeling to be a 

suitable intervention to increase academic 

achievement. 

1 2 3 4 5 6 

7. Most teachers would be willing to use video 

modeling within the classroom setting. 

1 2 3 4 5 6 

8. Video modeling would not result in negative side 

effects for my students. 

1 2 3 4 5 6 

9. Video modeling would be an appropriate 

intervention for a variety of students. 

1 2 3 4 5 6 

10. Video modeling is consistent with other 

interventions I have used in my classroom. 

1 2 3 4 5 6 

11. This intervention was a fair way to address my 

student’s skill deficits. 

1 2 3 4 5 6 

12. Video modeling is a reasonable intervention to 

use with my students who struggle academically. 

1 2 3 4 5 6 

13. I like the procedures used in video modeling. 1 2 3 4 5 6 

14. Video modeling is a good intervention to use 

with my student’s skill deficits. 

1 2 3 4 5 6 

15. Overall, video modeling would be beneficial for 

my students. 

1 2 3 4 5 6 

16. Video modeling would quickly improve my 

student’s skill deficits. 

1 2 3 4 5 6 

17. Video modeling would provide a quick 

improvement to my student’s skill deficits. 

1 2 3 4 5 6 

18. Video modeling would improve student’s 1 2 3 4 5 6 
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achievement to the point that it would not noticeably 

deviate from other classmates. 

19. Soon after using the video modeling 

intervention, a positive change in my students’ 

academic performance was observed. 

1 2 3 4 5 6 

20. My student’s achievement would remain at an 

improved level even after discontinuing the use of 

the intervention. 

1 2 3 4 5 6 

21. Video modeling could not only improve 

student’s achievement in the math classroom, but 

could also be used for academic concerns in other 

classes. 

1 2 3 4 5 6 

22. When comparing my student’s achievement 

before and after use of the intervention, their 

achievement would be more closely aligned to other 

students who lack the same skill deficit. 

1 2 3 4 5 6 

23. Video modeling should produce enough 

improvement in student’s achievement so the skill 

deficit is no longer a problem. 

1 2 3 4 5 6 

24. Other skill deficits related to the target skill also 

are likely to be improved by the intervention. 

1 2 3 4 5 6 
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Appendix B 

Children’s Intervention Rating Profile 

Please evaluate the use of video modeling in your classroom by circling the number 

which best describes your agreement or disagreement with each statement. Please circle 

only one item for each statement.  

 Strongly 

Disagree 

Disagree Slightly 

Disagree 

Slightly 

Agree 

Agree Strongly 

Agree 

1. The use of video modeling was fair. 1 2 3 4 5 6 

2. The use of video modeling helped me to better 

understand the math.  

1 2 3 4 5 6 

3. The use of video modeling would help me learn 

other areas of mathematics better. 

1 2 3 4 5 6 

4. It would be good for my teacher to use video 

modeling with other classes. 

1 2 3 4 5 6 

5. I think that video modeling could help students 

do better in other subjects. 

1 2 3 4 5 6 

6. Most students would find video modeling to be 

an appropriate way to teach math skills. 

1 2 3 4 5 6 

7. I think that video modeling could help students 

do better in school. 

1 2 3 4 5 6 
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Appendix C 

VM Treatment Calendar 

 

Student: A Monday Tuesday Wednesday Thursday Friday 

Week: 1  Treatment: Baseline Probe: 1 Probe: 2 Probe: 3 Probe: 4 Probe: 5 

Week: 2 Treatment: VM Probe: 16 Probe: 17 Probe: 18 Probe: 19 Probe: 20 

Week: 3 Treatment:  None      

Week: 4 Treatment:  None      

Week: 5 Treatment:  None      

Week: 6 Treatment:  None      

Week: 7 Treatment: Maintenance Probe: 21 Probe: 22 Probe: 23 Probe: 24 Probe: 25 

Week: 8 Treatment:  None      

Week: 9 Treatment:  None      

 

Student: B Monday Tuesday Wednesday Thursday Friday 

Week: 1 Treatment: Baseline Probe: 1 Probe: 2 Probe: 3 Probe: 4 Probe: 5 

Week: 2  Treatment: Baseline Probe: 6 Probe: 7 Probe: 8 Probe: 9 Probe: 10 

Week: 3 Treatment: VM Probe: 16 Probe: 17 Probe: 18 Probe: 19 Probe: 20 

Week: 4 Treatment:  None      

Week: 5 Treatment:  None      

Week: 6 Treatment:  None      

Week: 7  Treatment:  None      

Week: 8 Treatment: Maintenance Probe: 21 Probe: 22 Probe: 23 Probe:  24 Probe: 25 

Week: 9 Treatment:  None      

 

Student: C Monday Tuesday Wednesday Thursday Friday 

Week: 1 Treatment: Baseline Probe: 1 Probe: 2 Probe: 3 Probe: 4 Probe: 5 

Week: 2  Treatment: Baseline Probe: 6 Probe: 7 Probe: 8 Probe: 9 Probe: 10 

Week: 3  Treatment: Baseline Probe: 11 Probe: 12 Probe: 13 Probe: 14 Probe: 15 

Week: 4 Treatment: VM Probe: 16 Probe: 17 Probe: 18 Probe: 19 Probe: 20 

Week: 5 Treatment:  None      

Week: 6 Treatment:  None      

Week: 7 Treatment:  None      

Week: 8 Treatment:  None      

Week: 9 Treatment: Maintenance Probe: 21 Probe: 22 Probe: 23 Probe: 24 Probe: 25 
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Appendix D 

Baseline Probes 

Name:        Date:     

Probe: 1       Skill: Two-Step Equations 

 

1)     5x  +  3  =  8 

              

 

 

 

 

 

Check your answer… 

2)     -2x  -  6  =  10 

      

 
 

 

 

 

Check your answer… 

 

Name:        Date:     

Probe: 2       Skill: Two-Step Equations 

 

1)     7  +  3x  =  -5     

              

 

 

 

 

Check your answer… 
 
 

2)      4  +  3x  =  19 

 

 

 

 
 

Check your answer… 
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Appendix E 

Treatment Fidelity Form 

Student Number:         

Week Number:   

Day 1 2 3 4 5 Comments 

Entire video was watched       

Only partial video was 

watched 

      

Video not shown       

Student watched with minimal 

prompting 

      

Student watched with multiple 

prompts 
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