
RESEARCH ARTICLE

Kendra E. Guinness1 & Kylan S. Turner1

Accepted: 26 May 2021 /Published online: 15 June 2021
# Association for Behavior Analysis International 2021

Abstract
The Behavior Analyst Certification Board (BACB) annually publishes data on the pass rates of institutions with verified course
sequences (VCS). The current study analyzed BACB-published data from the years 2015–2019 and explored relations among
program mode, number of first-time candidates, and examination pass rates. In a correlation analysis of number of first-time
candidates and pass rates, there was a weak negative correlation, indicating that larger numbers of first-time candidates are
associated with lower pass rates. Further, statistically significant differences were found among the mean number of first-time
candidates, mean pass rates, and mean number of passing first-time candidates across program modes. Campus and hybrid
programs had higher mean pass rates than distance programs, whereas distance programs had higher numbers of passing first-
time candidates than campus programs. External validity and implications for indicators of program quality are discussed.
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The Behavior Analyst Certification Board (BACB) is the
credentialing body that regulates board certification in behav-
ior analysis. It was founded in 1998 to protect consumers of
behavior analytic clinical services (BACB, 2020a). The
BACB oversees the issuance and regulation of four creden-
tials; the Board Certified Behavior Analyst (BCBA) is the
certification that is held by the greatest number of profes-
sionals who may practice independently (Carr & Nosik,
2017). Although there are alternate pathways for faculty and
senior practitioners, the most common approach to earn the
BCBA credential involves satisfying three criteria: (1) com-
plete a master’s degree in a related field that includes a verified
course sequence (VCS), (2) complete all required supervised
practice hours, and (3) successfully pass the board certifica-
tion examination constructed by the BACB and proctored at a
Pearson VUE testing site.

The BACB and academic institutions that provide behavior
analytic coursework are designed to be independent of one
another. However, the graduate program where one chooses
to complete the coursework requirement is often considered

by prospective students to differentially prepare one for the
board certification exam. In fact, the BACB annually pub-
lishes the board certification examination pass rate data for
all academic institutions with VCS programs on its website
(BACB, 2020b). These pass rates are often referred to in ad-
missions marketing materials for academic institutions with
VCS programs (e.g., Applied Behavior Analysis Programs
Guide, 2019).

To be considered a VCS, a program must include courses
covering specified content areas that meet required hours by
the BACB. Beyond guidelines regarding content hour alloca-
tion, not all VCS programs are delivered in exactly the same
package or with the same content (Shepley et al., 2017). For
instance, a VCS may or may not be embedded in a master’s
program in behavior analysis (or similar field); at some insti-
tutions, a VCS is offered as a stand-alone credentialing track
or certificate program for individuals with a previously earned
master’s degree. Shepley et al. identified differences in depart-
mental affiliation, methods of course delivery, additional pro-
gram accreditation, provision of supervised experience, and
ABA-related topic areas across VCS programs. In addition,
a VCS may be awarded additional peer-reviewed accredita-
tion through the Association for Behavior Analysis
International (ABAI). In other words, some VCS are also
ABAI-accredited and are held to higher standard than pro-
grams without ABAI accreditation (ABAI, n.d.).
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These differences across types of VCS programs may have
implications regarding both the type of program certain stu-
dents select as well as the rigor and intensity of preparation
that students receive to pass the BCBA examination in the
short-term and affect the field in the long-term. For example,
a master’s degree program in counseling or special education
with an optional VCS track may produce students with a dif-
ferent breadth and depth of coursework and practice experi-
ence than that of a fully embedded VCS within a behavior
analysis master’s degree program. The BACB (2020b) does
not currently specify these differences in VCS programs in its
published pass rate data.

Despite the variability in structure of VCS programs, sev-
eral authors have examined curricula across VCS and ABAI-
accredited programs and identified variables that may influ-
ence the quality of this coursework component in training
prospective BCBAs. Given the field is growing rapidly due
to a preponderance of practitioner-focused employment op-
portunities, concerns have arisen about the shrinking propor-
tion of behavior analysts with research training to continue to
advance the field in basic and applied research (Kelley III
et al., 2015). In addition to practice methods, research training
provided to students (Critchfield, 2015) and research produc-
tivity of faculty teaching in a VCS (Dixon et al., 2015) were
identified as necessary indicators of program quality. In par-
ticular, Dixon et al. conducted an analysis of combined faculty
publications across VCS programs (at the time of their publi-
cation, these were referred to as “BACB-approved” programs)
and identified only 50% of programs were taught by faculty
with 10 or more total publications in the field’s six top-tier
journals. Monitoring the current and ongoing capacity for re-
search training in behavior analysis is essential to ensuring
that the field will continue to produce future researchers in
the field, along with practitioners.

With specific focus on training in experimentation, Kazemi
et al. (2019) conducted an analysis of syllabi across 70% of
the 20 ABAI-accredited programs in order to examine
assigned readings in experimental analysis of behavior
(EAB) across programs. Although this study identified a list
of common readings (specific books, chapters, and journal
articles) by EAB topic area, it also identified variability be-
yond those common readings, and that instructors were more
likely to assign applied or subspeciality topics. As a field, it
may be necessary to examine and continue to assess specific
training in EAB across VCS programs.

Although Kazemi et al. (2019) focused primarily on EAB
content areas, Pastrana et al. (2018) conducted a similar anal-
ysis of course syllabi and reported the 10 most frequently
assigned readings from the VCS programs with pass rates of
80% or higher and at least six first-time test-takers and (if the
program had fewer than six first-time test-takers, the previous
year’s 2013 pass rate was combined with the 2014 pass rate).
Although the authors framed the results of this analysis as a

resource for curriculum developers, they also stated, “the pass
rate of an institution is unlikely the most important dependent
variable for graduate training. However, it is available, quan-
tifiable, and important nonetheless” (Pastrana et al., 2018, p.
272). A number of publications have examined a variety of
variables as possible indicators of VCS quality as they may
relate to BCBA examination pass rates (see Table 1).

Using the published BACB pass rate data and delving
deeply into additional data across VCS programs, Shepley
et al. (2018) conducted regression analyses of program char-
acteristics as they may predict examination pass rate data. In
particular, the program characteristics evaluated were: (1) pro-
vision of supervision experience, (2) ABAI accreditation, (3)
departmental affiliation, (4) course delivery methods, (5)
course topics, and (6) number of first-time test-takers in
2014. These data were gathered in an initial article (Shepley
et al., 2017) and were coded for analysis in a subsequent
article (Shepley et al., 2018). The results of these analyses
hold valuable implications for the field, such as statistically
significant increased pass rates for on-campus course delivery
versus online course delivery, and ABAI-accredited programs
versus nonaccredited programs. However, as the data set in-
cluded data from only 1 year (i.e., 2014), an updated analysis
is warranted.

In addition, Shepley et al. (2017, 2018) conducted complex
analyses using data that were gathered following moderate to
high response effort. The publicly available BACB pass rate
data provide a narrower range of variables than what was
included in the Shepley et al. studies. In its reporting of pass
rate data, the BACB characterizes each VCS only by its pro-
gram mode (distance, campus, hybrid, or both) and number of
first-time test-takers or candidates. Because consumers of the
BACB pass rate data consist not only of highly trained re-
searchers and higher education leadership, but also prospec-
tive graduate students (without such training or perspective),
we chose to conduct an analysis using exclusively the data
publicly available on the BACB reporting page to determine
the conclusions that may be drawn from those data alone.
Therefore, the purpose of the current study was to analyze
the 2015–2019 pass rate data published by the BACB and
explore relations among reported program characteristics, in-
cluding mode and number of first-time candidates, and certi-
fication examination pass rates across VCS programs in be-
havior analysis.

Method

Data Retrieval

Pass rate data for the years 2015–2019 were presented in a
PDF document on the BACB website (BACB, 2020b). We
downloaded this document and converted it to Microsoft
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Excel format for analysis. The initial data set included 347
VCS programs. Per the BACB, pass rate data are not reported
if (1) a VCS is in its first 4 years of operation or (2) fewer than
six first-time candidates sit for the examination in a calendar
year. One hundred sixty-five VCS programs did not report
any pass rate data between 2015 and 2019 for one or both of
the aforementioned reasons, leaving 182 VCS programs
reporting pass rate data for at least 1 year during this period.

Program Mode

Four program modes were defined and coded by the BACB
(2020b). Distance programs included programs where all
classes were delivered online. Campus programs included
programs where all classes were delivered on campus.
Hybrid programs included programs where some classes were
delivered online and some classes were delivered on campus.
Both programs included programs where students were re-
quired to select a program mode of either all online or all on
campus class delivery. No additional details regarding pro-
gram mode classifications were provided in the BACB
publication.

Number of First-Time Candidates and Percentage
Pass Rates

The number of first-time candidates and percentage pass rates
for each VCS across the years 2015–2019 were taken directly
from the BACB publication (2020b). The BACB also noted
that these measures only included candidates who “. . . used
coursework entirely from that sequence to meet certification
eligibility requirements” (p. 1). That is, if a candidate began
study with one VCS but completed their coursework with
another VCS, that candidate would not be counted for either
VCS.

Number of First-Time Passing Candidates

The number of first-time passing candidates was calculated by
multiplying the number of first-time candidates by the per-
centage pass rate and rounding to the nearest whole number
(e.g., 92% pass rate x 11 first-time candidates = 10.12, con-
verted to 10 first-time passing candidates).

Data Analysis

Each year’s pass rate was treated as an individual data point.
For example, if “University A” reported pass rates for 2019,
2018, and 2016, these were treated as three separate data
points. Across the 182 VCS programs that reported pass rate
data for at least 1 year between 2015 and 2019, 558 data points
were analyzed. Further, because the data were not normally
distributed, we selected nonparametric tests for each of our
statistical analyses (Dodge, 2008).

Results

A Spearman correlation analysis was conducted to evaluate
the relation between number of first-time candidates and pass
rates. We selected a Spearman correlation because (1) it is a
nonparametric test (where the Pearson correlation is a para-
metric test) and (2) it is more resistant to outliers than the
Pearson correlation (de Winter et al., 2016), which was a
concern due to the wide range of number of first-time candi-
dates (i.e., 6–845). It indicated a weak, negative relation be-
tween these variables (rs = -.095, p = .025), suggesting that
larger numbers of first-time candidates were associated with
lower pass rates. It should be noted that although this relation
was statistically significant, the correlation coefficient was
extremely weak. Figure 1 depicts a scatterplot of number of
first-time candidates and pass rate with a line of best fit.

Table 1 Variables examined in publications exploring VCS programs

Number of first-
time test-takers

VCS
program
mode

VCS
curricular
focus/topics

VCS
departmental
affiliation

VCS faculty
research
record

VCS with
ABAI-
accreditation

VCS
supervision
provided

Total

Citation

Behavior Analyst Certification
Board (BACB) (2020a,
2020b)

x x 2

Dixon et al. (2015) x x 2

Pastrana et al. (2018) x x 2

Shepley et al. (2017) x x x x x x 6

Shepley et al. (2018) x x x x x x 6

Total 4 3 3 2 1 3 2

VCS Verified Course Sequence, BACB Behavior Analyst Certification Board, ABAI Applied Behavior Analysis International. “x” indicates that the
article included the variable as a dependent measure or inclusion/exclusion criterion
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Table 2 depicts the mean number of first-time candidates,
mean pass rate percentage, and mean number of passing first-
time candidates across the four program modes: campus, dis-
tance, hybrid, and both. Three Kruskal-Wallis tests with
Dunn’s post-hoc comparisons were conducted between pro-
gram mode and the aforementioned variables. The Kruskal-
Wallis test is a nonparametric equivalent of a one-way
ANOVA and determines if there is a statistically significant
difference among the means of three or more groups. Dunn’s
test serves as a post-hoc comparison (also nonparametric) to
identify the specific pairs of variables that are significantly
different from one another.

The Kruskal-Wallis test of program mode and mean num-
ber of first-time candidates indicated a statistically significant
difference among the mean number of first-time candidates of
the four program modes (H = 88.5, df = 3, p < .0001). Dunn’s
post-hoc comparison detected statistically significant differ-
ences in mean number of first-time candidates between dis-
tance (M = 90.24, range = 6–845) and campus (M = 13.68,
range = 6–74) programs (p < .0001) , distance and hybrid (M =
20.93, range = 6–108) programs (p = .0017), campus and both
(M = 50.98, range = 6–285) programs (p < .0001), and hybrid
and both programs (p < .0001). The differences in mean num-
ber of first-time candidates were not statistically significant
between campus and hybrid programs (p = 0.7589) and dis-
tance and both programs (p = 0.6864).

The Kruskal-Wallis test of program mode and mean pass
rate percentage indicated a statistically significant difference
among the mean pass rates across the four program modes (H
= 77.84, df = 3, p < .0001). Dunn’s test indicated statistically
significant differences in mean pass rate between campus (M
= 74.27%, range = 13%–100%) and distance (M = 56.55%,
range = 18%–100%) programs (p < .0001), campus and both
(M = 66.95%, range = 24%–100%) programs (p = .0043),
distance and hybrid (M = 75.83%, range = 30%–100%) pro-
grams (p < .0001), distance and both programs (p = .0043),
and hybrid and both programs (p = .0147). The difference in
mean pass rates between campus and hybrid programswas not
statistically significant (p > 0.9999). Mean pass rates across
the four program modes are depicted in Fig. 2.

The Kruskal-Wallis test of program mode and mean num-
ber of passing first-time candidates indicated a statistically
significant difference among the four program modes (H =
50.23, df = 3, p < .0001). Dunn’s test indicated statistically
significant differences in mean number of passing candidates
between campus (M = 10.4, range = 1–71), and distance (M =
55.3, range = 2–515) programs (p = .0005), campus and both
(M = 31.3, range = 3–120) programs (p < .0001), distance and
both programs (p = .0184), and hybrid (M = 16.29, range = 2–
94) and both programs (p = 0.0016). The difference in mean
number of passing candidates was not statistically significant
between campus and hybrid programs (p = 0.4232) and dis-
tance and hybrid programs (p > 0.9999). Mean number of
passing candidates across the four program modes are
depicted in Fig. 2.

Discussion

The field of applied behavior analysis, including consumers
and professionals, has come to rely on the regulatory functions
of the BACB to protect consumers and oversee the credential-
ing of practicing clinicians. Prospective graduate students
seeking their BCBA may refer to the pass rate data of institu-
tions in selecting their program and these data are published
by the BACB alongside the number of first-time candidates

Fig. 1 Scatterplot of pass rate percentage and number of first-time can-
didates with line of best fit. Note. N = 558 across 182 verified course
sequences

Table 2 Descriptive statistics across verified course sequences in behavior analysis 2015–2019

Program
Mode

Mean Number First-Time Candidates
(range)

Mean Percentage First-TimeCandidates Passing
(range)

Mean Number First-Time Candidates Passing
(range)

Campus 13.68 (6–74) 74.27% (13%–100%) 10.4 (1–71)

Distance 90.24 (6–845) 56.55% (18%–100%) 55.3 (2–515)

Hybrid 20.93 (6–108) 75.83% (30%–100%) 16.29 (2–94)

Both 50.98 (6–285) 66.95% (24%–100%) 31.3 (3–120)

Overall 38.02 (6–845) 69.25% (13%–100%) 24.72 (1–120)

Note. N = 558 across 182 verified course sequences
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and programmode. This study endeavored to explore possible
relations between the published BACB examination pass rate
data from 2015–2019 and variables reported by the BACB
inherent to the institution wherein one completed their VCS
program to prepare for the examination.

A negative correlation was found between number of first-
time candidates and pass rates, consistent with the findings of
Shepley et al. (2018), though it should be noted that this cor-
relation was extremely weak. Comparisons of the mean num-
ber of first-time candidates, mean pass rates, and mean num-
ber of passing candidates revealed a number of statistically
significant differences. Distance programs had a significantly
higher mean number of first-time candidates and mean num-
ber of passing first-time candidates than campus programs.
Campus and hybrid programs had significantly higher mean
pass rates than distance and both programs.

The weak relation between number of first-time candidates
and pass rates raises a number of questions. The number of
first-time candidates for each VCS simply indicates the num-
ber of individuals who sat for the examination in a particular
year. Although this variable is critical for interpreting the
mean percentage pass rate, it does not necessarily capture
two additional important variables: (1) average class size
and (2) average latency between graduation and sitting for
the examination. It stands to reason that larger average class
sizes will affect the teacher–student ratio and potentially pro-
vide less attention with instructors, which may affect eventual
pass rates. The aforementioned research on indicators of be-
havior analysis program quality (see Table 1) did not examine
the relation between class size and outcome measures, and
results of research from other fields is mixed (e.g., Arias &
Walker, 2004; Guder et al., 2009; Tseng, 2010). Further re-
search is needed to explore the potential impact of class size
on BACB examination pass rates. Publishing these data
alongside the current annual dissemination of pass rate data
may facilitate future investigations, while simultaneously

providing prospective students with additional information
to aid in choosing a graduate program.

Second, the number of first-time candidates does not nec-
essarily reflect how many students graduated from the VCS in
a particular year. Some students may opt to take the examina-
tion within weeks of conferral of their master’s degree and
completion of the VCS program whereas other students may
wait the entire allotted 2 years after their application is ap-
proved to take the examination. Latency to sitting for the
examination is another variable that has yet to be explored in
the behavior analytic literature, though research from other
fields suggests that longer delays are associated with lower
pass rates (Malangoni et al., 2012; Marco et al., 2014).
Delaying sitting for the examination may be a factor outside
of the VCS program’s control that decreases its overall pass
rate. Therefore, reporting the average time between comple-
tion of coursework and sitting for the examination may assist
prospective graduate students in assessing how this variable
might interact the VCS program’s pass rate.

Our analyses also revealed significant differences in the
mean pass rates across program modes, with campus and hy-
brid programs reporting higher average pass rates than dis-
tance and both programs. One possible explanation is that
the practice of in-person learning (in the case of a fully in-
person program or a hybrid program with in-person elements
of instruction) is more effective at preparing students for the
BCBA examination, but another possibility is that there are
characteristics of students who select a distance versus an on
campus program that are responsible for the difference in pass
rates. Shepley et al. (2018) also found higher average pass
rates for campus programs, but in the absence of a controlled
experiment, the exact nature of the relation between program
mode and pass rate is unclear.

Further, the mean number of passing first-time candidates
was significantly higher for distance programs over campus
programs. This is not unexpected given that the mean number
of first-time candidates was also significantly higher for dis-
tance programs over campus programs, but this raises addi-
tional questions about the reporting of these data. Marketing
materials frequently cite VCS percentage pass rates (e.g.,
ABA Program Guide, n.d.) as opposed to the number of
BCBAs the program produced in a particular year. By
reporting the number of first-time candidates who sat for the
examination, the BACB provides some context for
interpreting pass rate percentages. For example, two programs
may both have a 100% pass rate, but one program had 50 first-
time candidates and the other had only 6. A larger number of
passing candidates may suggest the high pass rate is more
representative of the VCS (where a smaller number could
represent an anomaly). Although the number of passing
first-time candidates is calculated fairly easily with the data
provided by the BACB, presenting this variable more saliently
may provide additional valuable information for prospective

Fig. 2 Percentage pass rate and number of passing first-time candidates
across program modes. Note. N = 558 across 182 verified course se-
quences. Black bars orient to left y-axis; white bars orient to right y-axis
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students and higher education administrators who may use
these data to inform decisions.

In conducting this exploratory analysis, additional ques-
tions arise as to which other variables may affect VCS pass
rates, and if the BACB should report on these variables. The
BACB publishes data on two critical criteria required to earn
the BCBA credential (i.e., completion of coursework and
passing the certification examination), but leave out the equal-
ly essential requirement of supervised practice. Some VCS
programs provide intensive practicum or support to students
in identifying a practicum site, whereas others offer
coursework only. This variability across VCS programs may
also affect the degree to which students are prepared for the
examination. For instance, students may complete a rigorous
VCS that offers coursework only, and then proceed to earn
their supervised practice hours with an employer unaffiliated
with the VCS. In this situation, only one of the two preceding
steps to taking the examination was under the control of the
VCS, yet the ultimate pass rate is still reflected on the pro-
gram. When that scenario is contrasted with the performance
of students who complete a VCS that provides an intensive
practicum component, the pass rate data may better reflect the
VCS program’s influence on student examination perfor-
mance entirely (i.e., the maximum variables were controlled
by the institution boasting the particular pass rate). Shepley
et al. (2018) did not find any significant differences in mean
pass rates across VCS programs based on supervision.
However, data from only 1 year were analyzed, and VCS
programs were coded binarily as to whether they provided
supervision or did not, not specifying the type of supervision
provided (intensive practicum, practicum, or supervised inde-
pendent field experience). Publishing the type of supervision
offered by each VCS will assist in more accurate analyses of
these data and better inform prospective students.

Although the most immediate implications of these data
apply to prospective students themselves and their decision
of whether to apply to or enroll in certain graduate programs,
BCBA examination pass rate data also extend to decisions
made by leadership in higher education institutions. Priority
decisions involving funding and allocation of resources, in-
vestment in faculty training and retention, and resources to
sustain departments of behavior analysis and VCS programs
are influenced by BCBA examination pass rate data. When
these data are reported in a manner classified with conflated or
unreported variables, the utility of them as an accurate metric
of program quality decreases.

The published pass rates of VCS programs in behavior
analysis are used tomake critical decisions, and understanding
the variables that influence pass rates is vital for their interpre-
tation. The current study analyzed data published by the
BACB on program characteristics and pass rates across VCS
programs. A weak, negative correlation was detected between
pass rate and number of first-time candidates. Differences in

mean pass rates were detected among program modes, but a
causal relation cannot be inferred from the present data.
Moreover, additional program characteristics such as average
class size, average latency to sitting for the examination, and
practicum requirements may also be associated with differen-
tial pass rates. Publishing these data alongside existing VCS
characteristics would facilitate additional investigation in this
area.
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