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Abstract
We determined inter-rater agreement for the VB-MAPP, an instrument sometimes used in planning educational goals 
and evaluating intervention effects for young people with autism. A pair of raters independently rated each of 32 children 
diagnosed with autism. Intraclass correlation coefficients for the total Milestones and Barrier scores were 0.876 and 0.629, 
respectively, indicating good and moderate reliability. There was variability in reliability in the different domains of the 
Milestones Assessment, with most indicating moderate reliability, and most of the individual Barriers Assessment domains 
indicating poor reliability. These are the first data relevant to the reliability of the VB-MAPP, they suggest that further evalu-
ation of its reliability is merited and that a high reliability for individual domains should not be assumed.

Keywords  Verbal Behavior Milestones Assessment and Placement Program · Language assessment · Verbal behavior · 
Autism spectrum disorder · Inter-rater agreement · Reliability

Introduction

There are a variety of assessment tools to set goals for peo-
ple with Autism Spectrum Disorder (ASD) and to evalu-
ate the effects of interventions that target those goals. The 
majority of such assessments emphasize adaptive behavior 
measures, which do not necessarily correspond with the core 

skill deficits in ASD (Stolte et al. 2016). ASD is character-
ized by deficits in social and communication skills, as well 
as repetitive or restrictive behaviors (American Psychiatric 
Association 2013). An assessment tool and curriculum guide 
that evaluates skill deficit areas associated with ASD that 
has received considerable attention in clinical practice is 
the Verbal Behavior Milestones Assessment and Placement 
Program (VB-MAPP; Sundberg 2008, 2014).

The VB-MAPP is an assessment tool based on Skinner’s 
(1957) analysis of verbal behavior. It takes a functional 
and topographical approach to assessing a range of early 
development skills up the age of 4 years. The VB-MAPP 
is divided into three general assessment areas: Milestones 
Assessment, Barriers Assessment, and Transition Assess-
ment. In addition to these assessments, the VB-MAPP con-
tains a Task Analysis and Supporting Skills section that is 
used to guide the development of teaching curricula and 
provides suggestions for Individualized Education Program 
(IEP) goals. The Task Analysis and Supporting Skills along 
with the curriculum guide are not assessment tools, rather, 
they provide general recommendations and a list of approxi-
mately 900 developmentally sequenced skills that can be 
taught. We will not consider them further in this manuscript.

The VB-MAPP Milestones Assessment is used to assess 
language, social, academic, and other related skill areas. It 
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contains 16 domains and each domain consists of between 5 
and 15 milestones. The domains and milestones are develop-
mentally sequenced and are divided into three levels based 
on typical development during the first 4 years of life. Level 
1 represents skills from 0 to 18 months, Level 2 represents 
skills from 18 to 30 months, and Level 3 represents skills 
from 30 to 48 months. The Milestones Assessment yields a 
maximum cumulative score of 170. The score earned by an 
individual indicates the total number of milestones for which 
a participant has met the listed criteria.

The VB-MAPP Barriers Assessment is used to evaluate 
various impediments to learning. It details 24 learning and 
language acquisition barriers (e.g., defective mand, a term 
used to refer to defective requesting skills; defective tact, 
a term used to refer to defective labeling skills; defective 
echoic). Each barrier is ranked on a 5-point Likert scale, 
with a score of 0 indicating that a particular barrier is not 
a problem and a score of 4 indicating that the barrier is a 
severe problem. The Barriers Assessment yields a cumula-
tive score of 96, with a higher score indicating more overall 
barriers to learning.

The third area of assessment is the Transition Assess-
ment, which provides a quantitative measure of overall skills 
to better assist with transitioning and school placement deci-
sions. The transition assessment assesses three general cat-
egories of skills that are important for evaluating readiness 
to transition to less restrictive teaching environments. The 
three categories are language/social skills, learning patterns, 
and adaptive skills. Each category consists of six assessment 
areas that are either based on scores from specific areas on 
the Milestones Assessment, scores from the Barriers Assess-
ment, or ratings on a series of 5-point Likert-scale questions.

Although the VB-MAPP components collectively pro-
vide an assessment tool and a curriculum guide for ASD 
interventions, a major limitation is that its psychometric 
properties are not well established (Carlson et al. 2017). 
With the exception of one study that evaluated the conver-
gent validity of the VB-MAPP and the Promoting the Emer-
gence of Advanced Knowledge Relational Training System 
(PEAK) assessment (Dixon et al. 2015), there are no pub-
lished evaluations of the psychometric properties of the VB-
MAPP. Dixon et al. administered two versions of the PEAK 
assessment, the PEAK Direct Training module (PEAK-DT; 
Dixon 2014) and the PEAK Generalization module (PEAK-
G; Dixon et al.), along with the VB-MAPP to 40 individu-
als diagnosed with ASD. They summed the PEAK-DT and 
PEAK-G assessment scores for each participant to yield a 
cumulative PEAK-Combined score ranging from 0 to 386. 
The researchers calculated the Pearson correlation coef-
ficient between the VB-MAPP and PEAK-Combined and 
concluded that the total VB-MAPP Milestones Assessment 
score was a strong predictor of the PEAK-Combined assess-
ment total score. The results also showed that higher scores 

on the PEAK assessments corresponded with plateaued VB-
MAPP scores. In other words, as PEAK scores increased, 
VB-MAPP scores approached and remained at a ceiling of 
170. These findings suggest that the convergent validity of 
the two assessments is good.

The reliability of the VB-MAPP has not been reported. 
Reliability refers to the consistency of scores across repeated 
administrations of a testing tool, and high reliability is a 
feature of good assessment instruments (American Educa-
tional Research Association, American Psychological Asso-
ciation, & National Council on Measurement in Education 
2014). One form of reliability is inter-rater reliability, which 
refers to the degree of agreement between or among two or 
more raters who independently score the same individual or 
same instance of behavior. The current study evaluated the 
inter-rater reliability of the VB-MAPP Milestones Assess-
ment and of the Barriers Assessment when used in clinical 
practice by trained clinicians familiar with verbal operants. 
Those components of the VB-MAPP were selected because 
they were routinely used to assess clients with ASD in the 
setting where the clinicians were employed.

Methods

Participants

We defined and recruited two types of participants: client 
participants and assessor participants. The number of par-
ticipants was based on a power analysis, as described by 
Walter, Eliasziw, and Donner (1998), which yielded a sam-
ple size of 36 participants.

Client Participants

Client participants were individuals who had a primary 
diagnosis of ASD, as given by a physician or psycholo-
gist, were referred to a clinic for a behavioral assessment 
by the physician, and for whom a VB-MAPP assessment 
was recommended by the referring agency or the clinician 
supervising that client’s case (who was the primary assessor 
participant). We only included clients who were referred for 
behavioral services or an assessment prior to receiving any 
applied behavior analysis (ABA) services from the organiza-
tion where the primary assessor was employed. The reason-
ing for including only such clients was that, if we included 
participants who had already received behavioral services, 
the primary assessor would have been more familiar with 
the client than the second assessor, which may have resulted 
in the two assessors scoring the client differently. A total of 
32 clients participated in the study. Their ages ranged from 
1 to 9 years (M = 3.5, SD = 1.9). There were 27 male and 
five female client participants, all with a diagnosis of ASD; 
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two participants were also diagnosed with comorbid condi-
tions (one client was diagnosed with speech and language 
delay and another was diagnosed with exotropia, a form of 
eye misalignment, and amblyopia). The clients’ average 
VB-MAPP Milestones and Barriers scores as measured 
by the primary assessors were 38.1 (SD = 32.1) and 40.8 
(SD = 18.0), respectively. Table 1 provides more detailed 
demographic data regarding client participants.

Assessor Participants

Assessor participants were clinicians employed by a large 
Southern California organization that provided behavioral 
services and conducted assessments for clients with ASD 
and other developmental disabilities. The eligibility criteria 
for the assessor participants was based on the recommended 
guidelines for who should conduct the assessments in the 
VB-MAPP, as indicated in its manual. The eligibility criteria 
were as follows: (1) The assessors had independently con-
ducted at least three VB-MAPP assessments while employed 
by the organization; (2) The assessors conducted assess-
ments as a part of their regular job duties and, therefore, 
had completed the organization’s online VB-MAPP training; 
(3) The assessors were Board Certified Behavior Analysts or 
held a master’s degree from a behavior analysis program; (4) 
Assessors were in good professional standing in their current 
roles (i.e., no documented administrative or clinical con-
cerns were reported to the organization that employed them).

There were a total of 24 assessors who participated in 
this study. Of the 24 assessors, 12 were scheduled to con-
duct a VB-MAPP assessment with a client who consented 
to participate and 12 were assessors who were paired with 
the primary assessors (see below for more details). Twenty-
three assessors were BCBAⓇ clinicians. The other assessor 
had received a master’s degree in behavior analysis. All of 
the assessor participants were given a voluntary survey to 
complete. It requested information about their training in 

behavior analysis and certain demographic questions. Most 
respondents (21) indicated they had completed more than 
12 VB-MAPP assessments, two respondents indicated that 
they had implemented 6–9 assessments, and one participant 
indicated that (s)he had implemented 3–6 VB-MAPP assess-
ments. Nine assessors indicated that they had received for-
mal VB-MAPP training and nine indicated they had not; six 
assessors did not provide a response to this question. Please 
see Table 2 for additional demographic information.

Setting and Materials

All assessments were conducted in the natural setting where 
the client participants engaged in their daily routines (e.g., 
home, daycare, park, community center). Assessment loca-
tions were based on the availability of client and asses-
sor participants. The VB-MAPP Milestones and Barriers 
Assessment were scored using a laptop computer and the 
data were entered on the VB-MAPP Excel scoring sheet. As 
an incentive, we provided each assessor who completed the 
second VB-MAPP Milestones and Barriers Assessment for 
a client with a $50 gift card.

Procedures

Preliminary Training

Prior to the study, the organization arranged online VB-
MAPP training for all clinicians, including the assessors in 
the present study. The training was self-paced and presented 
in a PowerPoint format with guided notes. The PowerPoint 
included information from the VB-MAPP manual and proto-
col booklets regarding the administration, methods of meas-
urement, and scoring of the assessments. Specifically, the 
assessors were instructed to directly test and/or observe the 

Table 1   Participant 
demographic information

Demographic n (%)

Gender
 Male 27 (84.4)
 Female 5 (15.6)

Age group
 0–2 years 7 (21.9)
 2–4 years 16 (50.0)
 4–6 years 6 (18.8)
 6–8 years 2 (6.2)
 8–10 years 1 (3.1)

Diagnosis
 ASD only 30 (93.8)
 Multiple 2 (6.2)

Table 2   Assessor demographic information

Demographic n (%)

Assessors
 Primary 12 (50)
 Secondary 12 (50)

Credential
 BCBA® 23 (95.8)
 Master’s degree only 1 (4.2)

Formal VB-MAPP training
 Yes 9 (50.0)
 No 9(50.0)

Number of VB-MAPPs completed
 3–6 1(4.2)
 6–9 2 (8.3)
 More than 12 21 (87.5)
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listed milestones based on the listed scoring criteria. At the 
conclusion of the training, there was a 17-question multiple-
choice quiz assessing understanding of the procedures. The 
participants were required to obtain a score of 80% or higher, 
otherwise they were prompted to retake the training and quiz 
until they reached that criterion. The average score on the 
training across all assessor participants was 91%.

Demographic Survey

Prior to each assessment, we provided each of the assessors 
with a survey containing 16 demographic questions and nine 
multiple-choice questions related to the definitions of four 
commonly taught verbal operants (i.e., mand, tact, intraver-
bal, and echoic). The purpose of the questions related to 
the verbal operants was to verify that the participants had a 
general understanding of some of the verbal operants listed 
in the VB-MAPP. The average score on this quiz was 87.6%.

Assessment Administration

After a client received authorization for an assessment, the 
primary assessor presented the client’s legal guardian with 
a flyer describing the study. If the guardian consented to 
participate and if the primary assessor deemed the VB-
MAPP to be the appropriate assessment tool for that par-
ticular client, we randomly selected a second assessor from 
the pool of second assessors in the same geographic region. 
We assigned the second assessor randomly by assigning a 
number to each assessor and generating a number from a 
random number service website (http://www.rando​m.org). If 
the first selected assessor could not complete the assessment, 
this process was repeated until an assessor was available to 
complete the assessment. Once the assessor pair was identi-
fied, both assessors were instructed to begin the Milestones 
and Barriers Assessments. The assessors were instructed to 
conduct the first day of testing within 2 weeks of one another 
and finish their individual assessment within 21 days of the 
first day of testing. For example, if the first assessor began 
administering the VB-MAPP on January 1st and the second 
assessor began administration on January 5th, the respec-
tive completion dates for the VB-MAPP assessments would 
be January 21st and January 26th. All assessor participants 
conducted the assessment during separate appointments so 
that the two assessors were not in direct contact at any point 
during an assessment.

Milestones Scoring

Both assessors conducted the Milestones Assessment as 
recommended by Sundberg (2014). Because the VB-MAPP 
assessment was administered for clinical treatment planning 
purposes, assessors were instructed to stop testing a single 

domain after they obtained three consecutive scores of zero. 
The VB-MAPP Milestones Assessment was administered 
through formal testing, observation, and/or timed observa-
tions. After testing each milestone, a score was generated 
for each milestone and all milestones’ scores were summed 
to yield a total milestones score. Of the 170 milestones, a 
majority of them (n = 166) have possible scores of “0,” “½,” 
or “1,” while the remaining four milestones only have pos-
sible scores of “0” or “1” (i.e., there is no “½” score). The 
score that is assigned to each milestone is based on whether 
or not the client participant has met the criteria listed for 
each milestone. For example, the assessors assigned a score 
of “0” for a milestone within a domain if the listed milestone 
criteria were not met, a score of “½” if the client participant 
met the criteria for the skills listed as half a score, and a 
score of “1” if the client participant met the full criteria 
listed for that milestone.

Barriers Scoring

Both assessors also completed the Barriers Assessment with 
each client participant. The assessor participants ranked each 
barrier with a score of 0 (no problem), 1 (occasional prob-
lem), 2 (moderate problem), 3 (persistent problem), or 4 
(severe problem), based on the assessor’s observations of 
the barriers. The VB-MAPP Guide and Protocol (Sundberg 
2014) booklets provide additional scoring criteria for the 
Barriers Assessment that include some operational defini-
tions for rating each of the barriers. The assessor participants 
used those operational definitions and rated each barrier 
accordingly. Finally, the participants added the individual 
barrier scores to obtain an overall barrier score.

Measurement and Analysis

We measured inter-rater reliability using intraclass corre-
lation coefficients (ICC). ICCs are well established meas-
ures of inter-rater agreement (Shrout and Fleiss 1979). We 
calculated ICCs for the total Milestones Assessment score, 
for each domain within the Milestones Assessment, for the 
total Barriers Assessment score, and for each specific barrier 
listed in the Barriers Assessment. For the ICC calculations 
we utilized a single-rating, absolute-agreement, two-way 
random effect model as recommended by Koo and Li (2016). 
Accordingly, we considered ICC values of less than 0.5 as 
poor reliability, 0.5–0.74 as moderate, 0.75–0.9 as good, and 
values greater than 0.9 as indicative of excellent reliability. 
Alternatively, a less stringent strength of agreement criteria, 
proposed by Landis and Koch (1977), considers ICC val-
ues of less than 0.00 as poor, 0.00–0.20 as slight, 0.21–0.40 
as fair, 0.41–0.60 as moderate, 0.61–80 as substantial, and 
81–1.00 as almost perfect. Hereafter, we will utilize the cri-
teria proposed by Koo and Li (2016).

http://www.random.org


2019Journal of Autism and Developmental Disorders (2019) 49:2015–2023	

1 3

The Transition Assessment was not evaluated in this 
study because not all of the participants were eligible for 
such assessments at the start of their treatments. For exam-
ple, some participants were not old enough to require an 
IEP assessment or transitioning was not a clinical priority 
at the start of services, therefore, those components of the 
VB-MAPP were not conducted for all clients by the organi-
zation at intake.

Interobserver Agreement (IOA) for Data Entry

In order to assure that data entry was conducted in a reliable 
manner, we measured the agreement in data entry for 33% 
of the assessor pairs. Two researchers independently input-
ted the assessment data for a particular client into an Excel 
data sheet. We compared each of the corresponding data 
entry boxes on the Excel sheet and, if the two researchers 
inputted data the same, it was considered an agreement. If 
the corresponding data box on the Excel sheet did not match 
across the two researchers inputting data, it was considered a 
disagreement. Next, we divided the total agreements by the 
total disagreements and multiplied the result by 100. The 
IOA coefficient for data entry was 98.7%.

Results

The intraclass correlations (ICC), with 95% confidence 
intervals and results of statistical comparison to chance 
values, are reported in Table 3. The ICC for the total mile-
stones score was 0.876 (p < 0.001), which indicates that it 
has good reliability as defined by Koo and Li (2016). ICCs 
for all of the individual milestones, except Group score, 
exceeded chance values at the p < 0.01 level. Figure 1 shows 
the percentage of ICCs that indicated poor (6.3%), moderate 
(56.3%), good (31.3%), and excellent (6.3%) reliability. Most 
indicated moderate or good reliability.

The ICC for the total barriers score was 0.629 (p < 0.001), 
which indicates moderate reliability. ICCs for 10 of the 
24 individual barriers (41.7%) exceeded chance levels at 
p < 0.01 level, and for 5 others (20.8%) at the p < 0.05 lev-
els. With respect to barriers, 87.5% were of poor reliability 
and the rest were of moderate reliability, as shown in Fig. 1.

Discussion

Although no relevant data have been published, recent arti-
cles report that the VB-MAPP is frequently used to make 
educational decisions regarding children with ASD and 
other developmental disabilities. For example, Barnes et al. 
(2014) reported that “Many educational settings use the 
instrument to establish language goals and objectives for 

individuals with autism spectrum disorder and other devel-
opmental disabilities” (p. 36). Dixon et al. (2018) reached a 
similar conclusion. They wrote, “One assessment tool that is 
commonly used to identify the language deficits experienced 
by individuals with autism is the Verbal Behavior Milestones 
and Placement Program…” (p. 224).

Recent studies have also used the VB-MAPP as an out-
come measure in published research (e.g., Lotfizadeh et al. 
2018). As noted previously, Dixon et al. (2015) compared 
scores on two versions of the PEAK assessment to scores 
on the VB-MAPP. Dixon et al. (2018) used the VB-MAPP 
as one measure of the effectiveness of PEAK training, and 
Dunne et al. (2014) used it as one measure of the effects of 
providing relational frame training for young children with 
autism. Grannan and Rehfeldt (2012) used VB-MAPP scores 
to set instructional goals for their participants and Gunby 
et al. (2010) used the VB-MAPP to index their participants’ 
general verbal repertoires. None of these studies reported 
inter-rater agreement for the VB-MAPP, although the studies 
were in the vein of applied behavior analysis and it has long 
been common practice for researchers in this area to deter-
mine inter-rater agreement when they report target behavior 
(Page and Iwata 1986).

Reliability is a key aspect of the quality of an assessment 
instrument (American Educational Research Association, 
American Psychological Association, & National Council on 
Measurement in Education 2014), and inter-rater agreement 
is a meaningful aspect of reliability (Watkins and Pacheco 
2000). Given that no prior reports of inter-rater agreement 
for the VB-MAPP, or other indices of its reliability, have 
appeared, the present results should interest people who are 
using, or plan to use, the instrument.

The VB-MAPP has a number of characteristics that make 
it a useful instrument for planning and evaluating behavio-
ral interventions for young people with ASD (Lotfizadeh 
et al. 2018; Gould et al. 2011). As Gould et al. indicated, 
“The greatest limitation of the VB-MAPP is the lack of psy-
chometric evaluation. Sufficient reliability and validity of 
assessments is not a default assumption, but rather, a consid-
eration that requires empirical evaluation” (p. 998).

The present results suggest reliability of the Total Mile-
stones Assessment of the VB-MAPP, in terms of inter-rater 
agreement, was good, as indicated by the relatively high ICC 
coefficient. That was not the case for the individual barriers. 
There was substantial variability in reliability in the differ-
ent domains of the Milestones Assessment. Reliability for 
the majority of them was moderate according to the criteria 
espoused by Koo and Li (2016). Reliability was good or 
excellent for the mand, tact, intraverbal, echoic, imitation, 
and writing domains and poor for the groups domain.

The ICC for the total Barriers Assessment was moderate, 
but the reliability of the individual domains of the Barri-
ers Assessment was unimpressive. None of them had good 
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or excellent reliability. Reliability was moderate for the 
impaired echoic, impaired listener, and reinforcer depend-
ent domains. Reliability was poor for the other 21 barriers. 
A possible reason why the domains have poor reliability is 
that some of the individual barriers do not have clear opera-
tional definitions. For example, the scoring criteria to assess 
prompt dependency states, “Give the child a score of 0 on 
the Barriers Assessment if he is consistently learning new 
skills and does not show any signs of prompt dependency” 
(Sundberg 2008, p. 114), but it does not define “consist-
ently” or “any signs” with measurable criteria.

The present findings suggest that the reliability of the 
individual domains comprised by the Barriers Assessment 
of the VB-MAPP, in terms of inter-rater agreement, is not 
good and the reliability of the individual domains of the 
Milestones Assessment is moderate. These findings suggest 
that it is appropriate to report inter-rater agreement when 
the VB-MAPP is used in research settings, and to exercise 
caution in making important instructional decisions based on 
VB-MAPP scores yielded by a single rater. These findings 
also suggest that further examination of the reliability of the 
VB-MAPP is justified, especially in view of the limitations 
of the present study.

An obvious, and important, limitation of our study is 
that the trainers may have received inadequate training. The 
VB-MAPP manual and protocol booklets provide informa-
tion regarding the administration, methods of measurement, 
and scoring of the assessments, and the on-line training our 
assessor participants received was based on this informa-
tion. All of them passed a post-test that we devised to index 
mastery of the material. It is probable, but not assured, that 
the characteristics of our assessors are similar to those of 
practitioners who regularly use the VB-MAPP in clinical 
settings. It is also probable that more rigorous training on 
how to implement the VB-MAPP will influence the reli-
ability of the results it yields.

Evidence that rigor of training influences how the VB-
MAPP is administered was recently provided by Barnes 
et al. (2014), who reported that two school psychologists 
who were “asked to read the VB-MAPP protocol and guide 
book in order to prepare to implement Levels 1 and 2 of 
the Milestones Assessment” did not consistently imple-
ment the assessment with accuracy. Their performance 
substantially improved following behavioral skills training 
that comprised five components (instruction, modeling, 
rehearsal and feedback, and remedial teaching as needed). 
Although all of our assessor clients received on-line train-
ing in accordance with information provided with the VB-
MAPP, only half of them indicated that they had received 
formal VB-MAPP training similar to that outlined by 
Barnes et al. It is impossible to know how our training 
compared to theirs, and our data were not collected in a 
manner that allow for the effects of training on reliability Ta
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to be determined. Determining IOA for assessors trained 
in the manner described by Barnes et al., and in other, less 
rigorous, ways that would be easier to arrange in most clin-
ical settings, is a worthy task for future research. So, too, 
is examining IOA across a variety of client participants.

In addition to the specific training that our assessors 
received, other factors may have influenced our findings. 
All of our assessors were BCBAⓇs who had substan-
tial, but not extensive, knowledge of client participants. 
Although this was by design, perhaps greater familiarity 
with clients may have resulted in higher reliability because 
more exposure to the clients would allow for more obser-
vation of a skill. Moreover, all of our clients were rela-
tively young people (1–9 years of age) with an ASD diag-
nosis who had relatively low skill levels, which may have 
affected the obtained results and limited the generality of 
our findings. Therefore, additional studies are warranted 
to evaluate the reliability of VB-MAPP when administered 
to a range of clients by diverse assessors.

In conclusion, the present study is the first formal 
assessment of the inter-rater reliability of the VB-MAPP. 
Although the overall Milestones Assessment and Barri-
ers Assessment provided good and moderate reliability, 
respectively, the individual domains within each assess-
ment were less reliable. Additional research is needed to 
ascertain the generality of these findings, and to determine 
whether the psychometric properties of the VB-MAPP 
make it an appropriate instrument for selecting goals for 
students with ASD and for evaluating the effects of inter-
ventions intended to attain those goals.
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