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Abstract

Studies using video analysis are being reported more frequently in the literature. Although the body of research suggests
that video analysis is effective for changing educators’ instructional practices, questions regarding for whom and under
what circumstances it is most effective still remain. This meta-analysis reports on the overall effectiveness of video analysis
when used with special educators, as well as on moderator analyses related to participant and instructional characteristics.
Tau-U, a nonparametric effect size commonly used in single-case research, was used to aggregate the results from 191 AB
phase contrasts across |2 dissertations and |18 peer-reviewed publications. A total of | | | participants across 69 single-case
design experiments are reflected in the results. Overall, results indicate that video analysis is effective for changing the
instructional practices of special educators and that it can be used across a variety of settings and with a diverse group of

educators.
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Effective teaching is strongly correlated with positive stu-
dent outcomes (Wei, Darling-Hammond, & Adamson,
2010). Unfortunately, many educators feel unprepared to
provide students, particularly those with disabilities, with
high-quality instruction (Dicke, Elling, Schmeck, &
Leutner, 2015). Many educators who work with students
with disabilities seek out professional development because
it can be overwhelming to demonstrate competence in the
many facets of the profession, such as delivering research-
based interventions (Brownell, Sindelar, Kiely, & Danielson,
2010). Professional development is intended to help educa-
tors learn specific skills, grow a deeper understanding of
how to meet student needs, and change practices to improve
student outcomes (Britton & Anderson, 2010). Unfortunately,
many professional development opportunities provided to
educators follow the traditional model, which includes the
one-stop workshop, or short-term training with no follow-
up, despite overwhelming evidence to discredit its use
(Garet, Porter, Desimone, Birman, & Yoon, 2001; Wei
et al., 2010). Delivering ineffective professional develop-
ment has negative consequences, such as educators’ frustra-
tion that they have not learned the requisite skills needed to
effectively teach (Wei et al., 2010).

One way to achieve a coherent link between educator
needs and professional development objectives is to make
educators’ classrooms part of the professional development
activities, leading to a more authentic learning experience.
Authentic professional development, or the reform-based
approach, is an effective model of professional develop-
ment (Boudah, Blair, & Mitchell, 2003) and includes sev-
eral characteristics. One, it focuses on educators’ needs
when planning and implementing professional develop-
ment opportunities (Boudah et al., 2003). This is important
because effective professional development involves the
educator in decision-making regarding goals, feasibility,
and acceptability of the intervention selected (Burns &
Ysseldyke, 2009). Two, effective, authentic professional
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development gives educators opportunities to practice
learned skills within educators’ daily lives (Corcoran, 2007,
Garet et al., 2001). That is, it is critical to provide profes-
sional development that not only increases teacher knowl-
edge but also supports the transition from knowledge to
instructional practice with high fidelity of implementation.
Three, effective professional development is sustained over
longer time periods with progress monitoring to bolster
improved practice (Harwell, 2003).

Benefits of and Questions About Video
Analysis

Video analysis, a professional development approach that
requires educators to evaluate video evidence of their own
teaching for purposes of self-confrontation and self-reflection,
is one approach to effective, authentic professional develop-
ment (Nagro, deBettencourt, Rosenberg, Carran, & Weiss,
2017). Although there are variations to how video analysis is
implemented, the core features include recording a video of
an educator teaching, watching and analyzing the video, tar-
geting an instructional behavior for improvement, and using
the information learned to improve instructional practices
(Nagro & Cornelius, 2013). Video analysis is flexible, so edu-
cators can choose behaviors to focus on, thus assuring the pro-
fessional development activity aligns with the educators’
needs, transforms existing beliefs and practices, and supports
the acquisition of new teaching knowledge and skills (Wang
& Hartley, 2003). Reviewing video-recorded lessons offers
flexibility because a single lesson can be reviewed multiple
times, creating authentic learning experiences for teachers
who can focus on real classroom situations without having to
simultaneously teach (Tripp & Rich, 2012). In addition,
advances in technology have increased the feasibility of cap-
turing video evidence in authentic settings, resulting in greater
access to ongoing and authentic learning experiences (Wang
& Hartley, 2003).

Video analysis has been identified as a promising teacher
education approach (Nagro & Cornelius, 2013) because
educators have demonstrated improved instructional prac-
tice after participating in video analysis activities (e.g.,
Milburn, Girolametto, Weitzman, & Greenberg, 2014).
Video analysis has been implemented with a range of popu-
lations and experience levels, including with in-service spe-
cial education teachers (e.g., Capizzi, Wehby, & Sandmel,
2010), preservice special education teachers (e.g., Alexander,
Williams, & Nelson, 2012), and paraprofessionals (e.g.,
Bingham, Spooner, & Browder, 2007). Given the poor meth-
odological quality of several studies, it is impossible to attri-
bute any changes or growth to video analysis or to generalize
the findings to a larger population of special educators.

The experience level of educators has been shown to
impact the quality of their instruction, particularly during

the first few years of teaching (Rice, 2010); however, less is
known about possible relationships between professional
experience and usefulness, or effectiveness, of video analy-
sis as a professional development approach. Some research
has been conducted in this area with preservice teachers
who are new to the profession and lack exposure to class-
room events, finding that novice educators typically have
little awareness of factors of high-quality instruction
(Wiens, Hessberg, LoCasale-Crouch, & DeCoster, 2013).
Add in the complexities associated with reviewing video
evidence of dynamic classrooms with the necessary prereq-
uisite skills of understanding what to look for when review-
ing a video and experience in the field may play a larger
role than is known regarding the success of professional
development approaches such as video analysis.

Similar questions exist relating to the impact age has on
educators’ comfort level with technology and, therefore,
ability to engage in video analysis activities with fidelity.
For example, in one quasi-experimental study, where par-
ticipants recorded themselves 4 times to engage in video
analysis, 33 of the 36 participants reported technical diffi-
culties and many needed ongoing technical support through-
out the project (Nagro et al., 2017). There was no attempt to
identify possible connections between age of participants
and level of comfort with technology in this study, but
younger populations may be more apt to use technology
(Black, 2010) and therefore may be more willing to engage
in technology-dependent professional development activi-
ties, such as video analysis. A third unanswered question is
the possible impact of education. Evaluating the education
level of participants is also important to determine whether
educators with higher levels of education benefit more or
less from video analysis. Knowing how different educator
characteristics differentially impact the effectiveness of
video analysis can assist administrators and supervisors
when they consider with whom to use this intervention.

Other considerations that have not been fully explored
include classroom setting, grade level, and student group-
ings. Video analysis has been successfully implemented in
general education settings (e.g., Ahuja, 2000), self-con-
tained classrooms (e.g., Bingham et al., 2007), resource
rooms or pull-out settings (e.g., Capizzi et al., 2010), and
inclusive classrooms (e.g., Bose-Deakins, 2006). Video
analysis has also been successfully implemented in a vari-
ety of grade levels, including preschool (e.g., Bishop,
Snyder, & Crow, 2015), elementary (e.g., Westover, 2011),
and middle/secondary levels (e.g., Capizzi et al., 2010), as
well as with different student groupings including during
whole group (e.g., Englund, 2011), small group (e.g.,
Carnine & Finke, 1978), and individual instruction (e.g.,
Lindsey, 2014). The wide variation of video analysis imple-
mentation parameters further demonstrates the flexibility of
this professional development approach, but clarity regard-
ing best practices in video analysis that will lead to positive
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outcomes for educators and their students is lacking.
Therefore, despite the strong support for the benefits of
video analysis, much of the research on the topic is descrip-
tive in nature and many questions remain (Nagro &
deBettencourt, 2017), such as whether or not participant
characteristics, instructional practice, or setting variables
differentially impact the effectiveness of video analysis as a
professional development approach.

Purpose for the Current Study

Meta-analysis, a method of aggregating and evaluating the
results of a body of research on a topic, is one way to inves-
tigate the unanswered questions regarding best practices for
implementing video analysis (Lipsey & Wilson, 2001).
Considerations when framing a meta-analysis of the pub-
lished video analysis research include research design, pub-
lication type, and participant and setting characteristics. It is
also common when conducting a meta-analysis to consider
the appropriateness of applying research quality standards
to evaluate the body of research on a topic (Bernard,
Borokhovski, Schmid, & Tamin, 2014). To improve the
rigor of single-case research and provide readers with data
on the methodological quality of studies, several sets of
quality indicators have been developed (e.g., Council for
Exceptional Children [CEC], 2014; Horner et al., 2005;
U.S. Department of Education, Institute of Education
Sciences, & What Works Clearinghouse, 2016). Although
quality standards can be used to measure the strength of
research once applicable research studies have been identi-
fied through a systematic search, they are not intended to be
used as inclusion criteria (e.g., Nagro & deBettencourt,
2017).

When implementing meta-analytic methods, concerns
have been raised about including studies that do not meet
minimum quality standards because results may be artifi-
cially diluted or inflated (Cook et al., 2015). However, this
approach raises questions about the appropriate application
of quality standards specifically relating to how many indi-
cators must be met for research to be deemed high quality
(Cooper, 2010). In addition, it is important to present a body
of research holistically and accurately by identifying poten-
tial variance in the quality of research design, implementa-
tion, and reporting across studies (Lipsey & Wilson, 2001).
One option is to “let the data speak” by including all studies
that meet initial inclusion criteria, coding the methodologi-
cal quality of studies based on a set of quality indicators,
and empirically examining the effects of the variations in
methods (Cooper, 2010, p. 124). By doing so, researchers
can avoid excluding studies unnecessarily and include a
larger body of research, with a potentially more diverse
range of participants and dependent variables, from which
to draw conclusions. Although this seems the preferable
approach, there is no consensus in the field regarding which

approach to use; therefore, the decision was made to use
both approaches in an effort to present both comprehensive
and valid findings.

The purpose of this study is to use meta-analytic meth-
ods to investigate the effectiveness of video analysis on the
instructional practices of special educators. Our primary
research question was the following: “What is the omnibus
magnitude of effect of video analysis on the instructional
practices of educators?” Secondary research questions
focused on the differential effects that publication type,
methodological quality, participant characteristics (e.g.,
role, education level, experience level, age), and instruc-
tional characteristics (i.e., group size, type of instruction,
grade level, setting) have on the effectiveness of video
analysis.

Method
Study Identification

Search strategy. The following databases were searched by
combining the terms teacher® paraeducator*, teach*
assistant®, paraprofessional®, or instructional assistant™
with video*, analy* evaluat® reflect*, and feedback*:
Educational Resources Information Center (ERIC),
PsycARTICLES, PsycINFO, Education Source, Teacher
Reference Center, Academic Search Complete, and Edu-
cation Full Text. The search was limited to peer-reviewed
articles and dissertations and covers the years
1973-2018.

Ancestrallforward/first author search strategy. An ancestral,
forward, and first author search was conducted on all docu-
ments (i.e., peer-reviewed articles and dissertations) identi-
fied through the primary search by entering the title or first
author name in Scopus, an abstract and citation database.
For documents not included in Scopus, a hand search of the
reference lists was conducted.

Inclusion/exclusion criteria. The following inclusion criteria
were applied: (a) The study included single-case experi-
mental design data; (b) at least one participant was a teacher
or paraprofessional, or was enrolled in a teacher preparation
program, in an early childhood through 12th grade class-
room; (c¢) recorded videos of the in-service teacher, preser-
vice teacher, or paraprofessional were analyzed by the
participant; (d) the intervention included an evaluation or
feedback component; (e) the participant was the focus of
the video; (f) at least one dependent variable was related to
improving observed teacher behavior; and (g) the study was
published in English. A paraprofessional was defined as an
assistant teacher who worked under the direct supervision
of a teacher, and a teacher was defined as a lead teacher in
an early childhood through 12th grade setting. A lead
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2,534 additional records retrieved
from ancestral/first author/forward search

13,048 records screened

11,639 records excluded

by title/abstract

Screening

from title/abstract search

1,409 documents screened
by full text

1,379 documents excluded
from full-text search
no single-case data (n=583)
no DV on observed teacher behavior (n=211)
no analysis of video by participant (n=181)
participant not focus of video (n=143)
participant not a teacher/para in EC-12 (n=97)
no comparative data (n=56)
no evaluation/feedback (n=51)
not in English (n=50)
duplicate (n=7)

Eligibility

30 documents evaluated
for design quality, variable coding, data extraction, and analysis

|

Figure |. Flowchart depicting the records that were included/excluded during each phase.

teacher was defined as the person in the classroom who was
primarily responsible for the instruction of students. In
early childhood settings, the lead teacher was required to
have some experience and/or credentialing in education to
be coded as an in-service teacher. Early childhood was
defined as students being at least 36 months of age.
Exclusion criteria included the following: (a) qualitative
studies, reviews, group studies, and discussion articles; (b)
direct care staff at residential facilities who did not work under
the direct supervision of a certified teacher; (¢) day care work-
ers who did not provide any academic or behavioral instruc-
tion; (d) home and clinic settings; (¢) studies that included
only videos of others (e.g., videos depicting exemplary prac-
tice by someone other than the participants); and (f) unob-
served or nonbehavioral dependent variables, such as answers
to a content knowledge test or survey or data on the partici-
pants’ reflections or ability to reflect while watching the video.

Title/abstract and full-text review. After documents were identi-
fied and duplicates removed, the search resulted in 13,048
documents (primary search = 10,514; ancestral/first author/
forward search = 2,534). Titles and abstracts of all identified

documents were evaluated to determine whether they met
inclusion criteria. If we could not determine whether the arti-
cle met inclusion criteria from the title and abstract alone, the
full-text of the document was searched. As a result of the
title/abstract screening, 11,639 documents were excluded,
resulting in a total of 1,409 documents that were screened by
full-text. Application of the inclusion/exclusion criteria to the
full-text resulted in the exclusion of an additional 1,379 doc-
uments, leaving 30 documents to be evaluated for design
quality, variable coding, data extraction, and analysis. See
Supplemental Appendix A for a list of included documents
and Figure 1 for reasons why documents were excluded.

Application of the What Works Clearinghouse
(WW(CQ) Pilot Single-Case Design Standards

Once all studies were identified, they were evaluated for
design quality using the WWC Pilot Single-Case Design
Standards (U.S. Department of Education, Institute of
Education Sciences, & What Works Clearinghouse, 2016).
Because one of the purposes of this study was to
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empirically investigate the effects of the methodological
quality of studies, studies were not excluded based on
design quality. Each study was evaluated at the experiment
level, defined as one single-case experimental design. For
example, if a document included three multiple-baseline
design experiments, then each experiment was evaluated
separately.

Experiments were evaluated on the presence of the follow-
ing WWC Basic Design Quality Standards (U.S. Department
of Education, Institute of Education Sciences, & What Works
Clearinghouse, 2016): (a) manipulation of the independent
variable, (b) whether or not interobserver agreement was
reported, (c) the percentage of data for which interobserver
agreement was collected, (d) whether or not interobserver
agreement scores met minimum quality thresholds, (e)
whether or not the experiment included a minimum of three
attempts to demonstrate treatment effects at three different
points in time, and (f) the number of data points per phase.
Multiple-probe designs were also evaluated on the presence
of the following additional Basic Design Quality Standards
(U.S. Department of Education, Institute of Education
Sciences, & What Works Clearinghouse, 2016): (a) the num-
ber of data points within the initial baseline sessions, (b) the
number of consecutive probe points prior to intervention, and
(c) the collection of data points in subsequent levels when the
previous level first received intervention.

Once each experiment was coded on the basic design
standards, an overall design quality rating was assigned.
Experiments with an overall design quality rating of “2”
were considered to meet the standards without reservations,
experiments with an overall rating of “1” were considered to
meet the standards with reservations, and experiments with
an overall rating of “0” were considered to not meet the stan-
dards (U.S. Department of Education, Institute of Education
Sciences, & What Works Clearinghouse, 2016). Each stan-
dard and the criteria used to evaluate each experiment are
described in more detail in Supplemental Appendix B.

Variable Coding

A portion of the included articles were coded using descrip-
tive data to develop a coding menu. Once enough informa-
tion had been extracted to allow patterns in the data to
develop, a coding menu was created, and each study was
coded for the following contextual and participant vari-
ables: (a) role, (b) education level, (c) experience level, (d)
age, (e) group size, (f) type of instruction, (g) grade level,
(h) setting, (i) design type (i.e., multiple, baseline, multiple
probe, reversal, etc.), and (j) publication form (i.e., peer-
reviewed article or dissertation).

Supplemental Appendix C provides operational defini-
tions and subgroup categories for all variables. Some sub-
groups were initially coded separately—that is, experience:
none, first year; age: 50 to 59, 60 and above; grade level:

middle school, high school; type of instruction: reading/
English language arts (ELA), math—but were later com-
bined prior to moderator analyses due to a low number of
contrasts in each category. In addition, although setting
originally included a code for general education, there were
not enough contrasts to analyze for this subgroup and it was
later dropped. For all variables, if a participant, characteris-
tic, or intervention did not fit into any of the categories cre-
ated for each variable, if they fit into multiple categories, or
if the study did not include enough information on the vari-
able being coded, the study was coded as “0” for that par-
ticular variable and was excluded from further analysis.

Data Extraction and Effect Size Calculation

Data extraction. Data were extracted from each graph using
the free, online software, GetData Graph Digitizer (2013).
A JPEG image of each graph was scanned into the program
and the coordinates and data points were plotted. The result-
ing digitized results of the baseline and intervention data for
each AB contrast were exported to an Excel file.

Data analysis. An effect size was calculated for each study
and for potential moderators using Tau-U, which can be
interpreted as the “percent of nonoverlapping data minus
the percent of overlapping data” (Parker, Vannest, Davis, &
Sauber, 2011, p. 285). Tau-U was selected as the effect size
measure for this meta-analysis because it has several advan-
tages over other nonparametric effect sizes (Parker,
Vannest, & Davis, 2011) including (a) the use of all data
points, making it less susceptible to outliers; (b) greater sta-
tistical power and precision than other nonoverlap effect
sizes; (c) the ability to control for undesirable baseline
trend; (d) the ability to calculate confidence intervals (Cls);
(e) high sensitivity; and (f) simple calculation. In addition,
Tau-U has been found to be consistent with visual analysis
of data (Parker, Vannest, & Davis, 2011). Tau-U can be ten-
tatively interpreted as follows: small effect = 0 to 0.62;
medium effect = 0.63 to 0.92; large effect = 0.93 to 1.00
(Parker, Vannest, Davis, & Sauber, 2011).

Effect sizes were calculated by entering baseline and
intervention data into the free, online Tau-U calculator
(Vannest, Parker, Gonen, & Adiguzel, 2016) to obtain a
Tau-U value for each AB contrast (i.c., baseline vs. interven-
tion), and then combining these experiment-level effect sizes
into one omnibus effect size per study. When combining
Tau-U values, an inverse weighting scheme was used that
gives more credit to studies with more data points and stabil-
ity. Because trend was present in 81% of the baseline data
and, of that, 39% was undesired trend, all results reflect cor-
rected baseline data. Next, Tau-U effect sizes and their stan-
dard error (SD,, ) were entered into the Comprehensive
Meta-Analysis software program (Version 3; Borenstein,
Hedges, Higgins, & Rothstein, 2005) to generate an omnibus
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effect size that represents the entire body of literature on
video analysis. The omnibus effect size reflects a weighting
scheme that assigns credit based on within-study variance
and between-study variance. Moderator analyses were also
conducted by entering the Tau-U value and its standard error
($D, ) for each AB contrast into the Comprehensive Meta-
Analysis software program (Version 3; Borenstein et al.,
2005) and generating an effect size for each potential mod-
erator and its associated subgroups.

Although neither a fixed effects nor random effects model
is an “exact fit” for single-case data, a random effects model
was preferred in this case because the studies included in this
meta-analysis vary in terms of the participants, outcome
measures, procedures, and settings, and it was hypothesized
that the variance between studies was due to systematic dif-
ferences rather than sampling error alone (Borenstein,
Hedges, Higgins, & Rothstein, 2009; Lipsey & Wilson,
2001). Statistical significance was determined using both the
O-statistic (Cochran, 1954) and the P index (Higgins &
Thompson, 2002). The Q-statistic is a test of homogeneity,
and the null hypothesis assumes that all studies share a com-
mon effect size and any variance between subgroups is due
to chance or random error (Borenstein et al., 2009). When
the associated p value is less than the critical value, which
we set to .05, there is evidence that the differences in the
dispersion (i.e., range) of effect sizes between the subgroups
are due to real differences and not random error (Borenstein
et al., 2009). In addition, we calculated I index (Higgins &
Thompson, 2002) because the O-statistic may have poor or
excessive power, depending on the number of included stud-
ies, when determining true heterogeneity among studies.
The I index is interpreted as the percentage of variance
between studies; thus, an 2 = 60 means 60% of the variance
is the “true variance” disregarding variance attributed to
sampling error alone (Higgins & Thompson, 2002)

When conducting moderator analyses, the variance for
the Q-statistic was partitioned into the variance within stud-
ies (i.e., O ) and the variance between studies (i.e., Qb). The
Q_ represents the amount of variance that is unaccounted
for and remains within subgroups, and the Qb represents the
amount of variance the moderating variable 1s able to quan-
tify (Lipsey & Wilson, 2001). Interpretation is similar to
ANOVAS; thus, for each moderator analysis, the associated
p value for the 0, was used to determine whether the homo-
geneity of variance assumption within the groups was vio-
lated (Lipsey & Wilson, 2001). None of the p values for the
associated o, values were statistically significant at the .05
level; therefore, we tested the statistical significance of the
associated O for each variable to determine whether they
functioned as moderators.

Publication bias. To increase the validity in the interpreta-
tion of our results and to identify potential publication bias
in this study, we computed Rosenthal’s Fail-safe

N (Rosenthal, 1979). The Rosenthals Fail-safe N test
identifies how many additional studies, with no effect,
would need to be added to “nullify” the effects of a study.
Rosenthal’s Fail-safe N revealed that an additional 103
nonsignificant studies would need to be added to “nullify”
the omnibus effect that included all designs and 3,736
nonsignificant studies would need to be added to “nullify”
the omnibus effect that only included designs that met
WWC Design Standards. This implies that publication
bias should not be a concern.

Interrater reliability (IRR). A minimum of 20% of data for all
phases of the study were independently coded for IRR by
one of four doctoral students. All raters were trained to cri-
terion for each stage of the process using a subset of data. If
there was a disagreement, a third evaluator independently
rated the studies or the first two evaluators discussed the
disagreement until they came to a consensus. In cases where
three evaluators were needed, the final decision was based
on the agreement of two evaluators.

For data extraction scores that were counted as a dis-
agreement, the GetData workspace files were reviewed to
determine which score was accurate. For data analysis, a
second rater entered 25% of the extracted AB contrast data
into the Tau-U calculator (Vannest et al., 2016) and effect
sizes obtained for the first and second raters were compared
for reliability purposes. There was one disagreement, which
was resolved by re-calculating the data to determine where
the disagreement lay. For all stages of the study, IRR was
calculated by dividing the number of agreements by the
number of agreements plus disagreements and multiplying
that number by 100 to obtain a percentage. IRR data were
taken on an average of 45% of data (range = 20%—78%)
and resulted in a mean IRR score of 95% (range = 86%—
100%). Detailed IRR results for each stage of the study are
presented in Supplemental Appendix D.

Results

The literature base on video analysis in educational settings
includes diverse study, participant, setting, and student
characteristics (see Tables 1 and 2 and Supplemental
Appendices E-G). There were a total of 69 separate single-
case designs, 191 AB phase contrasts, and 111 participants
reflected across 30 documents included in this meta-analy-
sis. Although there were a large number of dissertations in
this data set (n = 12), most documents were peer-reviewed
articles (n = 18). The studies fell short of WWC Pilot
Single-Case Design Standards, with only one single-case
design meeting the standards without reservations (i.e.,
Knowles, Massar, Raulston, & Machalicek, 2017) and less
than half meeting them with reservations (n = 30). The
remaining single-case designs did not meet the standards
(see Table 1).
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Table I. Study Characteristics and Effect Sizes.

Publication Design
Study type Design® quality Participants Contrasts Pairs  Tau-U (95% Cl) Tau-U effect
Ahuja (2000) DIS MBD (3) MWR, 7 7 165 0.99 [0.69, 1.00] Large
DNM
Alexander, Williams, and Nelson PR AB (2) DNM 2 2 106 0.76 [0.30, 1.00] Medium
(2012)
Bingham, Spooner, and Browder PR MPD (2) DNM 3 6 318 1.00[0.81, 1.00] Large
(2007)
Bishop, Snyder, and Crow (2015) PR MPD MWR 2 432 0.39 [0.08, 0.70] Small
Bose-Deakins (2006) DIS MPD MWR 3 3 131 0.65[0.26, 1.00] Medium
Capizzi, Wehby, and Sandmel PR MBD (3) MWR 3 9 312 0.67[043,091] Medium
(2010)
Carnine and Fink (1978) PR MBD (2) MWR 3 6 1274 0.93 [0.75, 1.00] Large
Digennaro-Reed, Codding, PR MBD MWR 2 113 0.76 [0.33, 1.00] Medium
Cantania, and Maguire (2010)
Englund (2011) DIS MBD (2) MWR 6 6 180 0.88[0.57, 1.00] Medium
Erbas, Tekin-Iftar, and Yucesoy PR MBD MWR 6 6 4,144 0.98 [0.85, 1.00] Large
(2006)
Fedders (2012) DIS MBD (2) MWR 3 6 120  1.00 [0.70, 1.00] Large
Fullerton, Conroy, and Correa PR MBD DNM 3 3 110 1.00 [0.59, 1.00] Large
(2009)
Hager (2012) PR MBD DNM | 2 79 0.98[0.49, 1.00] Large
Hawkins and Heflin (2011) PR Reversal (3) MWR 3 6 235 0.85[0.57, 1.00] Medium
Kaiser, Ostrosky, and Alpert PR MBD (2) MWR | 2 264 0.87[0.52, 1.00] Medium
(1993)
Knowles, Massar, Raulston, and PR MBD MET | 3 333 0.95[0.63, 1.00] Large
Machalicek (2017)
Lambour (1976) DIS Reversal (2), ABA, ABAC, MWR, 7 9 665 0.72[0.53,0.91] Medium
MBD DNM
Lindsey (2014) DIS MBD (3) DNM 8 24 2123 0.88[0.76, 1.00] Medium
Lynes (2013) DIS MBD (2) DNM 6 12 564 0.5 [0.28, 0.74] Small
Morgan, Menlove, Salzberg, and PR MBD MWR 5 5 420 0.98 (0.71, 1.00] Large
Hudson (1994)
Peck, Killen, and Baumgart (1989) PR MBD MWR 3 6 614 0.99[0.77, 1.00] Large
Pelletier, McNamara, Braga- PR MBD MWR 3 3 60 1.00[0.79, 1.00] Large
Kenyon, and Ahearn (2010)
Pinter, East, and Thrush (2015) PR MBD DNM 4 4 465 0.68 [0.39, 0.96] Medium
Reamer (1996) DIS MBD (3), AB MWR, 3 15 565 0.92[0.74, 1.00] Medium
DNM
Robinson (2011) PR MPD DNM 4 4 68 1.00 [0.60, 1.00] Large
Saudargas (1973) DIS ABACBC (2), ABCACD, DNM 5 9 1016 0.71 [0.53, 0.89] Medium
ABCDADED, ABABACD
Snyder (2013) DIS MBD (2) DNM 4 8 290 0.81 [0.57, 1.00] Medium
Stephenson, Carter, and Arthur- PR AB (2) DNM 2 2 108 0.79 [0.35, 1.00] Medium
Kelly (2011)
Westover (2011) DIS MBD (3) MWR 3 9 2259 0.93[0.79, 1.00] Large
Zheng (2017) DIS AB (10) DNM 5 10 250 0.69 [0.45, 0.93] Medium

Note. CI = confidence interval; DIS = dissertation; MBD = multiple-baseline design; MWR = met with reservations; DNM = did not meet; PR = peer-reviewed; MPD =
multiple probe design; MET = met without reservations; for Ahuja (2000), Figure | did not meet standards and Figures 2 and 3 met with reservations; for Lambour (1975),
Subjects | and 2 met with reservations, but all other participants did not meet standards; for Reamer (1995), Figure | (rate of positive feedback) and Figure 6 did not meet
standards, but all other figures and dependent variables met with reservations. The references in this table can be found in Appendix A.

®Indicates the number of experiments, when more than one, included in the study

Effects of Video Analysis

Overall, Tau-U effect sizes for the use of video analysis to
change special educators’ instructional behavior ranged
from 0.39 to 1.00, with a mean of 0.85 (CI%O/ = [0.79,

0.91]) when all single-case design experiments were
included, and 0.88 (CI__ = [0.81, 0.96]) when only those

95%

meeting WWC Design Quality Standards were included
(see Supplemental Appendix G). Pairwise comparisons for
each study ranged from 60 to 4,144 (see Table 1). The over-
all O-value was 46.63 (p = .02) when all single-case designs
were included and 23.98 (p = .12) when only designs meet-
ing WWC Design Standards were included. The /* value
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Table 2. Effect Sizes by Potential Moderator.

Designs meeting WWC design standards only All designs
Variable Tau-U (95% ClI) Cases Q, p Tau-U (95% ClI) Cases Q, p
Role 1.24 .54 4.60 .10
Paraprofessional 0.92 [0.80, 1.00] 21 0.90 [0.83, 0.97] 76
Preservice 0.90 [0.68, 1.00] 8 0.80 [0.67, 0.92] 2|
In-service 0.84 [0.75, 0.93] 55 0.79 [0.72, 0.86] 80
Education 251 47 4.70 .20
High school/GED 0.93 [0.78, 1.00] 10 0.96 [0.84, 1.00] 21
Some college 0.93 [0.74, 1.00] I 0.80 [0.68, 0.91] 35
Bachelor’s 0.80 [0.68, 0.91] 27 0.84 [0.76, 0.91] 63
Master’s 0.86 [0.65, 1.00] I 0.78 [0.62, 0.93] 18
Experience 2.40 .30 6.52 .04*
Noneffirst year 0.92 [0.81, 1.00] 27 0.93 [0.84, 1.00] 44
Second or third year 0.77 [0.60, 0.93] 20 0.76 [0.67, 0.86] 53
Fourth year or more 0.90 [0.81, 0.99] 27 0.85 [0.78, 0.92] 65
Age 5.77 12 4.86 .18
18-29 0.79 [0.67, 0.92] 26 0.84 [0.76, 0.93] 56
30-39 0.64 [0.42, 0.87] 9 0.74 [0.60, 0.89] 22
40-49 0.95 [0.79, 1.00] I 0.94 [0.81, 1.00] 21
50 and above 0.90 [0.71, 1.00] 6 0.94 [0.77, 1.00] 10
Group size 1.03 .60 3.96 .14
One-to-one 0.92 [0.84, 1.00] 42 0.91 [0.85, 0.97] 92
Small group 0.95 [0.83, 1.00] 24 0.83 [0.75, 0.91] 56
Large group 0.84 [0.68, 1.00] 17 0.80 [0.66, 0.94] 23
Type of instruction 1.08 .58 1.59 45
Communication 0.88 [0.64, 1.00] 8 0.97 [0.81, 1.00] 18
Academic 0.91 [0.82, 1.00] 39 0.88 [0.81, 0.94] 88
Daily living skills 0.80 [0.64, 0.96] 15 0.84 [0.69, 0.98] 18
Grade level 1.92 .38 0.74 .69
Preschool 0.86 [0.76, 0.96] 29 0.83 [0.75, 0.91] 63
Elementary 0.94 [0.84, 1.00] 31 0.88 [0.81, 0.95] 71
Middle/high 0.82 [0.64, 1.00] 15 0.84 [0.72, 0.96] 30
Setting 2.32 31 2.86 24
Self-contained 0.94 [0.86, 1.00] 39 0.90 [0.84, 0.96] 87
Resource 0.84 [0.68, 0.99] 20 0.85[0.71, 0.99] 25
Inclusion 0.85 [0.75, 0.95] 31 0.81 [0.73, 0.90] 57

Note. WWC = What Works Clearinghouse; Cl = confidence interval; GED = general educational development.

*Statistically significant at the .05 probability level.

was 37.81 when all designs were included and 29.12 when
only those meeting WWC Design Standards were included.

Methodological Quality and Publication Type

One question of interest was the effect of methodological
quality, as measured by WWC Pilot Single-Case Design
Standards, on effects found for video analysis. One design
across one document met the standards, 30 designs across
18 documents met the standards with reservations, and 38
designs across 15 documents did not meet standards (see
Table 1). Some documents included multiple single-case
design experiments, with some designs meeting standards

with reservations and some not meeting standards (see
Table 1). In these instances, two effect sizes were calculated
for the document—one for the designs meeting standards
and one for the designs not meeting standards. Documents
with only designs meeting WWC Standards, or meeting
them with reservations, produced a Tau-U effect size (ES)
of 0.88 (CI%% = [0.81, 0.96]), and documents with only
designs not meeting WWC Standards produced a Tau-U ES
of 0.81 (CI%% = [0.72, 0.90]). These differences were not
statistically significant (Qb =1.85p =.174).

Also of interest was the potential difference between
results produced in dissertations versus peer-reviewed
journal articles. Analyses of all data for video analysis
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resulted in 73 AB phase contrasts from peer-reviewed lit-
erature (ES = 0.90, CI ., = [0.83, 0.96]) and 118 AB
phase contrasts from dissertations (ES = 0.83, CI%% =
[0.77, 0.88]); results from this analysis were not statisti-
cally significant (Qb = 2.80; p = .09). Only including data
meeting WWC Design Standards in the analyses resulted
in 50 contrasts from peer-reviewed literature (ES = 0.90,
CI%% = [0.83, 0.97]) and 46 AB phase contrasts from dis-
sertations (ES = 0.90, CIQS% = [0.80, 0.99]); results from
this analysis were not statistically significant (Qb = 0.002;

p = .962).

Potential Moderators of Effect

Variables related to participant and instructional character-
istics were examined for their potential influence on the
size of an effect for video analysis. Table 2 provides
detailed results of these analyses, both when all designs
were included (i.e., all) and when only designs meeting
WWC Design Standards were included (i.e., WWC only).
Regarding participant characteristics, analyses were run
for role, education level, experience level, and age of the
participants. Tau-U results from the analyses for role were
largest for paraprofessionals (ES = 0.92, WWC only; ES
= 0.90, all); however, all variables produced moderate
effects. When considering the education level of partici-
pants, those with a high school or general educational
development (GED) level of education produced the larg-
est effects (ES = 0.93, WWC only; ES = 0.96, all),
although participants with some college also produced
large effects when only designs meeting WWC Standards
were included (ES = 0.93). Effect sizes for the experience
level of educators were large for participants with no expe-
rience or those in their first year of teaching when all stud-
ies were included (ES = 0.93), with other experience levels
producing moderate effect sizes. Age produced large
effects for participants aged 40 to 49 years (ES = 0.95,
WWC only; ES = 0.94, all) and 50 and above when all
studies were included (ES = 94) and moderate effects for
participants from other age groups. For all participant char-
acteristics, the only variable that was statistically signifi-
cant was experience (Qb = 6.52, p = .04), but only when
all studies were included in the analysis.

Variables related to instructional characteristics were also
investigated as potential moderators, with analyses run on
group size, type of instruction, grade level, and setting. Small
groups produced large effects (ES = 0.95), but only when
designs not meeting WWC Standards were excluded; all
other group sizes produced moderate effects. When type of
instruction was analyzed, communication produced large
effects (ES = 0.97) when all studies were included; however,
the effect dropped to a moderate effect size when designs not
meeting WWC Standards were excluded (ES = 0.88); all

other types of instruction produced moderate effects. For
grade level, elementary produced a large effect size, but only
when designs not meeting WWC Standards were excluded
(ES = 0.94); all other grade levels produced moderate effects.
Regarding setting, self-contained produced a large effect (ES
= 0.94), but, as is the case with group size and grade level,
these effects are only seen when designs not meeting WWC
Standards were excluded; all other settings produced moder-
ate effects.

Discussion

This meta-analytic review both supports and extends prior
literature on the use of video analysis with educators. As a
result of this work, video analysis can be deemed an effec-
tive practice when used with special education teachers.
The current meta-analysis extends prior reviews by includ-
ing more recent research and by using effect sizes to aggre-
gate results across studies. The current work also supports
policy and former findings that effective professional devel-
opment includes active learning, coherence between the
professional development and the educators’ contexts,
engagement of educators in the professional development,
and longer term efforts (Corcoran, 2007; Garet et al., 2001).

When interpreting the results, characteristics of the edu-
cators included in the analyses are critical factors to con-
sider. The educators in the included studies were mostly
in-service teachers and paraprofessionals between the ages
of 18 and 29 years. More research is needed with popula-
tions beyond these, such as with preservice teachers and
older educators. Regarding reporting practices, a large
number of studies either failed to report information on the
characteristics of educators in the study (i.e., education,
age, and experience level), or only provided general infor-
mation. This is concerning considering participant demo-
graphic information is needed for generalizability and
replication. If practitioners are not able to determine
whether participants in the study have the same back-
grounds as the educators with whom they plan to use the
intervention, then the relevance of the study is reduced.

Of the four potential participant characteristic modera-
tors analyzed, only experience level was found to have sta-
tistically significant differences among the subgroups, with
educators in their first year of teaching or those with no
experience (i.e., preservice teachers) showing the largest
effects. One possible reason for this finding is that teachers
with little to no experience may be more willing to engage
in professional development efforts to improve their skills.
Prior research indicates that novice teachers are typically
unaware of effective teaching practices (Wiens et al., 2013);
thus, video analysis, which requires teachers to develop an
awareness of their instruction, appears to be a particularly
effective intervention for this subgroup of educators. This
conclusion, however, must be viewed with caution as
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statistically significant differences were only found when
all studies were included. One possibility for this finding is
that the variance attributed to design quality was being cap-
tured in this moderator analysis. To account for this, future
researchers should consider running a meta-regression to
simultaneously control for potential moderator variables to
determine whether experience level truly does function as a
moderator.

Considering instructional characteristics, video analy-
sis had moderate to strong effects for all subgroups ana-
lyzed with no statistically significant differences found
among group sizes, types of instruction, grade levels, or
settings. This finding is positive as it suggests that video
analysis is effective when implemented in a range of set-
tings with different instructional characteristics; however,
these results should be viewed with caution as a nonsig-
nificant p value does not necessarily mean the true effects
do not vary (Borenstein et al., 2009). When evaluating set-
ting characteristics, most participants taught in a preschool
or elementary setting and delivered academic instruction,
particularly in reading or language arts. The number of
studies conducted in secondary settings was minimal,
which is reflective of research in the field of special edu-
cation (Wong et al., 2013). Regarding the instructional
arrangement, most educators provided instruction in a
one-on-one or small group instructional arrangement,
which is not surprising considering that over half of the
educators taught in a self-contained or resource
classroom.

Implications for the Improvement of Research
and Practice

Several implications result from this work. One, more rig-
orous single-case experiments are needed in this area of
scholarship, to increase confidence in aggregated results.
This will benefit practitioners by allowing for more confi-
dence with regard to the legal mandate to implement evi-
dence-based practices with students with disabilities. Two,
more experiments are needed within each variable category,
to determine whether or not there are truly no significant
differences within variable categories. More fine-grained
analyses are needed to enable practitioners to individualize
video analysis based on educator characteristics, instruc-
tional characteristics, and settings. For example, the fre-
quency with which participants viewed videos varied
widely, as did the number of components the interventions
included. Future research should investigate the possibility
of moderation due to intervention length and other imple-
mentation characteristics. Three, more research is war-
ranted to determine whether the strong effects across
educator characteristics will maintain when used with a
larger number of participants in each category, especially
with older educators. Four, including studies with more

diverse settings, including secondary education settings, in
future single-case experiments and meta-analyses can
broaden the conclusions that can be drawn regarding the
effectiveness of video analysis, as well as assist administra-
tors and practitioners in choosing appropriate settings in
which to conduct this intervention. That said, this work pro-
vides ample and promising evidence that video analysis is
moderately effective for most educators, regardless of the
setting in which they work.

Limitations

There are a few limitations which should be noted. First,
only single-case research was included in this meta-analysis
due to the lack of a commonly accepted effect size measure
that can confidently be used to aggregate single-case and
group research. Second, there is still debate in the field over
the use of meta-analytic techniques with single-case experi-
mental designs because they neither fit a random effects nor
fixed effects model perfectly. Third, some moderator analy-
ses included a small number of cases, particularly among
those analyses that included only designs that met WWC
Design Standards; thus, the results of these analyses should
be viewed with caution. Finally, the use of Tau-U, or other
nonparametric effect sizes, to quantify study effects has
their limitations; idiosyncrasies in time series data are lost
when converted to a metric to report results, which may
lead to inaccurate conclusions (Burns, Zaslofsky, Kanive, &
Parker, 2012).

Conclusion

Overall, video analysis appears to be effective for a vari-
ety of educators and under a variety of circumstances.
This finding is promising as prior research has shown that
the lecture style of professional development—the most
commonly used form of professional development for
educators—is generally not effective. Considering the
cost-effectiveness, ease of implementation, and ability to
individualize the professional development to the needs
of the educator, video analysis has the potential to replace
the historically used lecture model with a more effective
method of improving educators’ instructional skills.
Being able to implement the intervention within their own
classroom, to select their own behaviors to improve,
and to be in charge of the decision-making process are
all aspects of video analysis that may make it attractive
to educators as an authentic form of professional
development.
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