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Abstract: The Adaptive Behavior Assessment System, Third Edition (ABAS-3) is widely recognized as a valuable tool for
assessing adaptive behavior. In addition to indicating how frequently a certain behavior is displayed, respondents may also
specify if they guessed their answer. Despite the author’s suggestions, it has not yet been empirically established if the
presence of guessed answers represents a discriminant variable to continue scoring in the adaptive skill area that presents
four or more guessed answers. Therefore, the present study aimed to establish if there are differences between protocols
with guessed and no guessed answers in ABAS-3. To achieve this goal three different studies were conducted for Parent,
Teacher, and Adult Forms. The Item Response Theory approach was adopted to assess the Differential Item Functioning
(DIF) between participants who had given no guessed answer (NGG) and those who had given at least one guessed answer
(GG). In the subscales with DIF items, these constituted less than 10% of the total items, or DIF’s effect size was negligible,
therefore, all the subscales of ABAS-3 were invariant with respect to membership in NGG and GG. The present study makes
an important contribution in interpreting ABAS-3 profiles with guessing answers.
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The Adaptive Behavior Assessment System, Third Edition
(ABAS-3; Harrison & Oakland, 2015) is widely recognized
as a valuable tool for assessing adaptive behavior across dif-
ferent domains and age groups available to health and edu-
cation professionals (Mecca et al., 2022). ABAS-3 reflects
current standards for describing adaptive behavior and
diagnosing conditions in which it may be impaired (e.g.,
American Psychiatric Association, 2022; Schalock et al.,
2012; World Health Organization, 2007), promoting assess-
ment of adaptive behavior to target daily living skills that
may be improved through intervention, thus enhancing
an individual’s quality of life. ABAS-3 can be used with
individuals from birth to 89 years in many settings (e.g.,
schools, clinics, hospitals, residential facilities, and commu-
nity agencies).

ABAS-3 has been adapted into Dutch (Kreemers et al.,
2020), Arabic from Oman (Emam et al., 2020), Danish
(Harrison & Oakland, 2020), Swedish (Zander & Bölte,

2020), Portuguese from Brazil (Mecca et al., 2022), and
Italian (Ferri et al., 2025).

ABAS-3 measures adaptive behavior at three different
levels. The highest level is the General Adaptive Composite
(GAC), which is composed of all measured ability areas and
thus provides an overall estimate of adaptive behavior. At
the next level there are three adaptive domains, each of
which includes multiple individual skill areas: Conceptual
(behaviors necessary to communicate with others, apply
academic skills, and manage and complete tasks), Social
(behaviors necessary to engage in interpersonal interactions,
act with social responsibility, and use leisure time), and Prac-
tical (behaviors necessary to meet personal and health
needs, to care for the home, classroomorwork environment,
and to function in a community). Finally, at the lowest level,
there are specific adaptive skills, divided into 11 scales that
vary according to age. Specifically, the Conceptual domain
is assessed through the subscales (1) Communication,
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(2) Functional Academics/Pre-Academics, and (3) Self-
Direction; the Social domain is evaluated using (4) Leisure
and (5) Social subscales; finally, the Practical domain is
examined through the subscales (6) Community Use,
(7) Home/School Living, (8) Health and Safety, (9) Self-Care,
(10) Work (for young adults), and (11) Motor (for young
children).

ABAS-3 consists of five assessment forms to collect infor-
mation about an individual’s adaptive behaviors in relevant
contexts. These age-specific forms are differentiated for
parents (Parent/Primary Caregiver Form from 0 to 5 years
and Parents Form from 5 to 21 years), teachers (Teacher/
Daycare Provider Form from 2 to 5 years and Teacher
Form from 5 to 21 years), and adults (Adult Form from
16 to 89 years; this form may also be used by adults to per-
form a self-rating).

Respondents rate ABAS-3 items by indicating whether
the individual can independently display behavior and, if
so, how frequently the behavior is displayed when neces-
sary, ranging from 0 to 3 points (0 = Is not able; 1 = Never;
2 = Sometimes; 3 = Almost always).

Respondents also may specify a rating based on more
limited information, indicating that they guessed or esti-
mated it by checking the box in the “Check only if you
guessed” column next to each item (Harrison & Oakland,
2015).

A potential limitation of the ABAS-3 concerns the num-
ber of guessed answers. According to the authors’ sugges-
tions, occasional guessing is acceptable, but if there are
four or more guessed answers in an adaptive skill area, it
must be discussed with the respondent whether some
guessed answers can be legitimately eliminated. If four or
more guesses remain, the professional decides whether to
continue assessing the adaptive skill area (Harrison & Oak-
land, 2015). This indication could be applied when the
ABAS-3 is administered in person, allowing the administra-
tor to ask questions to reduce the number of guessed
answers. However, especially with online and remote
administration, this is more rarely done today. Although
online administration should follow the same methodolog-
ical principles as in-person interviews, ensuring consistent
guidelines and quality control, one possible consequence
of this administration method could be an increase in the
number of guessing answers.

Despite that, there are no studies that investigated the
impact of guessing answers to the ABAS-3 items. Shedding
light on this problem is particularly important to clarify the
role of guessing answers as a discriminant variable in deter-
mining whether to continue scoring the adaptive skill area
or not in the presence of four or more guessed answers in
an adaptive skill area. This would generally improve the
quality of adaptive behavior assessment, with important
consequences for people’s lives.

The present study aimed to evaluate the test invariance
across protocols with guessed answers and protocols with
no guessed answers in the Italian version of ABAS-3 to
reduce the potential limitation of the ABAS-3 instrument
due to the large number of guessed answers.

To achieve this goal, the Item Response Theory (IRT)
approach was adopted to assess the Differential Item Func-
tioning (DIF; Nering & Ostini, 2011), an efficient method
for analyzing the measurement invariance of a test (Greiff
& Scherer, 2018) that makes possible to determine whether
trait scores across groups are comparable and have the
same meaning across groups (Reise et al., 1993).

According to the authors’ criteria (Harrison & Oakland,
2015), in the presence of four or more guessed answers,
the professional decides to maintain the profile as valid or
invalid. Despite that, no studies have been carried out to
empirically determine the number of guessing answers that
makes the profile invalid; moreover, it is reasonable to think
that this cutoff may be different among different versions
and scales of ABAS-3. For this reason, the amount of biased
items has been evaluated to empirically determine whether
profiles with a large amount of guessed answers could be
considered valid. Since the main goal was to establish the
amount of guessing answers that makes the profile invalid
for each version and each scale, to empirically evaluate the
presence and the impact of biased items, in this study two
groups were created: a no-guessing group (NGG), consist-
ing of participants who had given no guessed the answer,
and a guessing group (GG), composed by participants
who had given at least one guessed answer. In this way,
it was possible to compare the IRT parameters of the items
and to assess the presence of DIF between the “perfect”
group without guessed answers and the other participants.
This procedure made it possible to investigate the number
of biased items for each scale in all versions which make
the profile invalid due to the presence of large-scale-level
bias. The distribution of guessed answers for each subscale
of each form of ABAS-3 is shown in Table 1.

To evaluate the presence of DIF in the Italian ABAS-3
forms, three studies were conducted: in Study 1, DIF
between NGG and GG in the two parent forms was
assessed, in Study 2, in the two teacher forms, and Study
3 in the adult form.

Study 1

Parent/Primary Caregiver Form (ages 0–5 years, 11
months) measures the adaptive functioning of infants, tod-
dlers, and preschoolers at home and in other settings. Par-
ent Form (ages 5–21 years, 11 months), on the other hand,
measures the adaptive functioning of older children and
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young adults in the home and community. Both forms can
be completed by parents or other primary care providers
(Harrison & Oakland, 2015). The aim of Study 1 was to
evaluate the invariance of the two Parents’ forms across
NNG and GG groups; for that reason, the DIF analyses
using IRT in ABAS-3 items of each subscale were
performed.

Materials and Methods

Participants
A total of 1,469 parents took part in Study 1: in detail, par-
ents of 394 children (Mage = 2.48 years; SD = 1.39; male =
50.51%) filled out the Parent/Primary Caregiver Form and
parents’ of 1,075 children and young adults (Mage = 12.63
years; SD = 4.24; male = 51.44%) filled out the Parent
Form. Based on the presence of guessed answers given,
participants were divided into NGG and GG: for each sub-
scale, the NGG group was composed of people with no
guessed answer in all subscale items, while the GG group
was formed by parents who guessed at least one item in
the target subscale. The sample size was determined based
on the sample used in the original version of the ABAS-3
and demographic data from the Italian National Institute
of Statistics, aiming to ensure representativeness. No inclu-
sion or exclusion criteria were applied to maximize the rep-
resentativeness of the sample.

Procedure
The first step was to evaluate the possibility of using IRT
models, so IRT assumptions were investigated. To test
the presence of local dependence, the LD statistic (Chen
& Thissen, 1997) was used; this assumption requires that
for each latent trait level, the items must be independent

of each other: this assumption is met when the LD values
are less than 10.

Confirmatory factor analysis (CFA) was performed for
each subscale of the ABAS-3 to evaluate the unidimension-
ality assumption: Comparative Fit Index (CFI; Bentler,
1990), Tucker–Lewis Index (TLI; Tucker & Lewis, 1973),
and the Root Mean Square Error of Approximation
(RMSEA; Steiger & Lind, 1980) were used to test the model
fit. For the TLI and CFI indices, values above .90 are
indicative of acceptable fit, while values above .95 of excel-
lent fit (Hu & Bentler, 1999). The RMSEA value is accept-
able when it is below .08 and good when it is below .05
(Kline, 2010). Moreover, the strength of the relationship
between the factor and the measured variable was analyzed
through the factor-loadings (λ) of the items, and the mini-
mum value required was .30 (Kline, 1998).

Once the IRT assumptions were met, IRT model was
applied. In detail, since the ABAS-3 response scale is poly-
tomous, the graded response model (GRM; Samejima,
1969) was used.

To test the adequacy of the model, each item’s fit under
the GRM was tested by computing the S-w2 statistics. Given
that using larger samples results in a greater likelihood of
significant chi-square differences, item fit was investigated
by taking false positives into account, and the critical p-
value of .001 was employed. Because of GRM estimates
for each item, the discrimination parameter and a number
of location parameters equal to the number of response
alternatives minus one, analyses of both uniform (location
parameters) and nonuniform (discrimination parameter)
DIF across NGG and GG were performed. DIF investiga-
tion is an iterative procedure and in the first step (purifica-
tion phase), the aim is to identify the DIF candidate’s items,
that is, items that show a potential bias during the purifica-
tion phase: in this phase, the anchor items are selected

Table 1. Mean (M) and standard deviation (SD) of the guessed answers for each subscale of each form of ABAS-3

Parent/Primary
caregiver form

Teacher/Daycare
provider form

Parent
form

Teacher
form

Adult
form

M SD M SD M SD M SD M SD

Communication 0.53 2.44 0.42 1.19 1.40 4.48 1.78 2.96 1.13 3.44

Community Use 0.71 2.29 – – 1.69 4.53 4.79 3.96 1.64 4.10

Functional Academics/Pre-Academics 0.46 1.97 0.95 1.75 1.37 4.01 3.83 3.93 1.84 3.96

Home Living 0.37 1.59 – – 0.95 3.94 – – 1.72 4.47

School Living – – 0.23 0.70 – – 2.33 2.97 – –

Health and Safety 0.60 1.82 1.27 1.86 1.20 3.28 3.06 3.04 1.28 3.18

Leisure 0.49 1.88 0.86 1.70 0.92 3.24 3.22 4.17 1.54 3.90

Self-Care 0.31 1.66 0.18 0.65 0.71 3.75 2.11 3.12 0.77 3.35

Self-Direction 0.57 1.95 0.45 0.99 1.35 4.01 1.39 2.21 1.79 4.27

Social 0.50 1.70 0.51 1.14 1.39 4.20 3.64 4.73 1.23 3.66

Motor 0.46 1.99 0.97 1.80 – – – – – –

Work – – – – 1.24 4.50 0.55 2.69 2.80 6.30
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through a process of log-likelihood comparisons; in the sec-
ond step, all items in the subscale that showed no DIF in
the first phase are used as anchor items to repeat the DIF
procedure to the candidate items to finally evaluate the
presence of DIF in these candidate items. During this iter-
ative process, the DIF status of the items may change. To
evaluate the presence of DIF, in both phases, the chi-square
statistic was used. Because large samples lead to a greater
likelihood of significant chi-square differences, the critical
value at p = .001, rather than the one at p = .05, was used
(Stone & Zhang, 2003).

To determine if the detected DIF was meaningful (Kim
et al., 2007), the DIF effect size was analyzed using the
Expected Score Standardized Difference (ESSD; Meade,
2010): this index can be interpreted following Cohen’s d
criteria, whereby: d = .20 corresponds to a small effect size;
d = .50 to a medium effect size; d = .80 to a large effect size
(Cohen, 1988).

To evaluate the impact of DIF in the whole subscale, two
different approaches were applied. The first approach is
based on the number of DIF items in a subscale: subscales
whose items with DIF accounted for less than 10% of the
total items were considered invariant concerning NGG or
GG membership (Budgell et al., 1995). Moreover, the effect
size of the Differential Test Functioning (DTF) using the
Expected Test Score Standardized Difference (ETSSD;
Meade, 2010) was evaluated: this index can be interpreted
as a Cohen’s d.

In addition, a graphical comparison between the Test
Information Functions (TIFs) of the NGGs and GGs of sub-
scales with items with DIF was made to assess the mea-
surement precision of the test at different levels of the
measured trait (Embretson & Reise, 2013; Nering & Ostini,
2011) in both groups.

All analyses were performed using RStudio (Mirt pack-
age; Chalmers, 2012) software.

Results

Results attested that the IRT assumptions were met. In
detail, local independence in each subscale of the two par-
ent forms was attested because no LD value was found to
be greater than 10.

CFA analyses confirmed the unidimensionality of each
subscale (Table 2); all models showed a good fit except
for the Leisure andWork subscales of the Parent Form: uni-
dimensionality of the Leisure scale was approximately con-
firmed due to the low values of CFI and TLI indices and the
high value of the RMSEA; minor issues were found in the
Work subscale that presents only a small elevation in the
RMSEA index. In addition, factor loadings were all ade-
quate (>.30) with minor exceptions for Communication
(items 1, 2, and 3), Health and Safety (items 1 and 2), and

Social (item 1) subscales of the Primary Parent/Caregiver
Form. The unidimensionality assumption was met, with
only minor doubts concerning the Leisure subscale of the
Parent Form: these doubts were not so consistent as to pre-
vent the continuation of the analyses; for that reason, the
next step was the investigation of item fit under GRM.

Regarding items’ fit, all items of both forms showed a
non-significant S-w2 value, indicating a good fit.

Results of the purification phase showed that almost all
the items of each subscale of the two forms had no DIF.
As shown in Table 3, the only exceptions were found in
the Communication (items 26), Home Living (item 15),
and Social subscales (item 11) of the Primary Parent/Care-
giver Form and in the Community Use subscale (item 23) of
the Parent Form, where uniform DIF was found. Moreover,
item 11 of the Social subscale of the Primary Parent/Care-
giver Form presented non-uniform DIF. In the second step,
all other items were used as anchor items, and the DIF
analyses were carried out. After the iterative process of
DIF analysis, only item 15 in the Home Living subscale
and item 26 in the Communication subscale of the Par-
ent/Primary Caregiver Form continued to show uniform
DIF (Table 3).

The DIF effect size of item 15 of the Home Living was
small to medium (ESSD = .365), whereas the DIF effect size
of item 26 of the Communication subscale was negligible
(ESSD = .062). Therefore, since each subscale of both par-
ent forms of ABAS-3 had less than 10% of items with DIF
or no items with DIF, both can be considered invariant con-
cerning membership in NGG and GG.

Further confirming the invariance of the instrument, the
DTF effect size was negligible in both Home Living (ETSSD
= .020) and Communication (ETSSD = .002) subscales.

According to these results, the TIFs of NGG and GG,
computed in the two subscales in which there was one
DIF item, were almost perfectly overlapping (Figure 1),
demonstrating how the functioning of the two subscales
was essentially the same in the two groups.

Discussion

In the first study, the invariance of the two parent forms of
the Italian version of the ABAS-3 across parents who
guessed and no-guessed answers was examined.

After verifying the IRT assumptions, such as item local
independence and the unidimensionality of each subscale
of the two versions, DIF analyses applying GRM were
performed.

Only two items with DIF were found: in detail, no DIF
items were identified in the Parent form, while in the Home
Living and Communication subscales of the Primary Par-
ent/Caregiver Form there was one item with a differential
functioning across the two subgroups that differed for the
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presence of guessed answers. In both cases, items with DIF
were less than 10% of the total number of subscale items.
In the former case, a small-to-medium effect size of DIF
was found, and in the latter case, the effect size was negli-
gible. The invariance of the whole subtests was confirmed
by effect size indices and by the inspection of the Test
Information Functions.

Therefore, it is possible to consider the Parent Forms as
invariant measures of adaptive behavior concerning the
presence of guessing answers.

Study 2

Teacher/Daycare Provider Form (ages 2–5 years, 11
months) measures the adaptive functioning of toddlers
and preschoolers in a daycare center, home daycare, pre-
school, or school setting. Teacher Form (ages 5–21 years,
11months), on the other hand, measures the adaptive func-
tioning of older children and young adults in a school set-
ting. Both forms can be completed by teachers, teacher
assistants, or other daycare, childcare providers, or school
personnel (Harrison & Oakland, 2015).

The aim of Study 2 was to evaluate the invariance of the
two Teachers’ forms across NNG and GG groups; for that
reason, DIF analyses using IRT in ABAS-3 items of each
subscale were performed.

Materials and Methods

Participants
A total of 1,085 teachers took part in Study 2: in detail,
teachers of 344 children (Mage = 44.83 months; SD =
12.95; male = 47.09%) completed the Teacher/Daycare
Provider Form and teachers of 683 children and young
adults (Mage = 12 years; SD = 3.66; male = 52.542%) com-
pleted the Teacher Form. Based on the number of guessed
answers given, participants were divided into NGG and GG
using the same criteria as in Study 1.

Procedure
The procedure followed is the same as in Study 1.

Results

Results attested that the LD assumption was met: no LD
value was found to be greater than 10 in each subscale of
the two teacher forms. Differently, the unidimensionality
assumption was not met for all scales (Table 4): in particu-
lar, the Health and Safety and Self-Direction scales of the
Teacher/Daycare Provider Form showed poor fit indices;
moreover, for School Living, Leisure, Self-Care, and Social,
RMSEA values were higher than the cutoff. Minor issues
were found in the Teacher Form: Leisure and Social sub-
scales showed slightly lower TLI values and not good values
of the RMSEA, while Self-Care and Self-Direction subscales

Table 2. CFA fit indices of the two parent forms of ABAS-3

Parent/Primary caregiver form Parent form

Subscale RMSEA CFI TLI RMSEA CFI TLI

Communication .035, CI 90% [0.027, 0.042] .997 .996 .053, CI 90% [0.049, 0.057] .961 .957

Community Use .049, CI 90% [0.040, 0.057] .985 .983 .054, CI 90% [0.050, 0.058] .984 .982

Functional Academics/Pre-Academics .072, CI 90% [0.065, 0.079] .975 .972 .046, CI 90% [0.042, 0.050] .990 .991

Home Living .067, CI 90% [0.060, 0.074] .989 .965 .068, CI 90% [0.065, 0.072] .956 .951

Health and Safety .067, CI 90% [0.060, 0.075] .974 .971 .042, CI 90% [0.037, 0.047] .989 .964

Leisure .031, CI 90% [0.021, 0.040] .995 .994 .090, CI 90% [0.085, 0.094] .866 .845

Self-Care .032, CI 90% [0.023, 0.041] .994 .994 .044, CI 90% [0.041, 0.048] .977 .974

Self-Direction .063, CI 90% [0.056, 0.070] .979 .976 .060, CI 90% [0.056, 0.064] .956 .951

Social .036, CI 90% [0.027, 0.045] .995 .995 .068, CI 90% [0.064, 0.071] .945 .940

Motor/Work .022, CI 90% [0.007, 0.032] .998 .998 .082, CI 90% [0.064, 0.098] .946 .938

Table 3. Items with uniform DIF (b) and non-uniform DIF (a) according to NGG or GG group membership in the parent forms of ABAS-3

Purification phase DIF analysis

aDIF bDIF aDIF bDIF DIF effect size DTF effect size

Form Subscale Item w2 df p w2 df p w2 df p w2 df p ESSD ETSSD

Parent/Primary
Caregiver Form

Home Living 15 – – – 18.88 3 < .001 – – – 19.24 3 < .001 .365 .020
Communication 26 – – – 23.43 3 < .001 – – – 20.37 3 < .001 .062 .002

Social 11 12.72 1 < .001 18.81 3 < .001 2.06 1 .151 8.15 3 .043 – –

Parent Form Community Use 23 – – – 19.03 3 < .001 – – – 14.71 3 .002 – –
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showed unacceptable RMSEA values. Despite that, the fac-
tor loadings were all adequate (>.30), with minor excep-
tions for Communication (item 26), Health and Safety
(item 4), and Self-Care (item 2) subscales of the Teacher/
Daycare Provider Form. Therefore, despite knowing that
the unidimensionality assumption was not fully met for all
subscales, especially for the Health and Safety and Self-
Direction subscales of the Teacher/Daycare Provider Form,
the next step was the investigation of item fit under GRM in
order to test the presence of biased item due to the rele-
vance of this purpose. All items of both forms showed a
non-significant S-w2 value, indicating a good fit, with a
minor exceptions in the Motor subscale of the Teacher/
Daycare Provider Form (items 1, 3, and 11).

Results of the purification phase showed that only a few
items of the two teacher forms had potential DIF (Table 5).
In the second step, all non-biased items were used as
anchor items and DIF analysis was carried out. After the

iterative process of DIF analysis, only item 22 of the Func-
tional Academics subscale of the Teacher Form continued
to show non-uniform DIF, only item 11 of the School Living
subscale of the Teacher Form no longer showed uniform
DIF, whereas all the candidate items of the Teacher/Day-
care Provider Form, that belong to the no-unidimensional
scales, continued to show uniform DIF (Table 5).

In the Teacher Form, DIF effect sizes of item 12 of the
Health and Safety subscale (ESSD = .141), item 20 of School
Living subscale (ESSD = .275) and item 6 of Leisure sub-
scale (ESSD = .129) were small, whereas DIF’s effect sizes
of item 22 of Functional Academics subscale (ESSD =
.496) and item 18 of School Living subscale (ESSD =
.625) were medium. In the Teacher/Daycare Provider
Form, DIF effect size of item 10 of the Health and Safety
subscale was medium (ESSD = .492), whereas DIF effect
size of item 15 of the Health and Safety subscale (ESSD =
.964) was large, as well as DIF effect sizes of items 8 (ESSD
= .839) and 23 (ESSD = 1.019) of the Self-Direction sub-
scale. Finally, the DIF effect size of item 17 of the Self-
Direction subscale (ESSD = .703) was medium to large.
Therefore, since each subscale of both teacher forms of
ABAS-3 had less than 10% of items with DIF or no items
with DIF, they can both be considered invariant with
respect to membership in NGG and GG. The only excep-
tion was the Self-Direction subscale of the Teacher/Day-
care Provider Form, where more than 10% of the total
items showed DIF with medium and large effect sizes.

Further confirming the invariance of the instrument, the
DTF effect size was negligible in all the subscales men-
tioned above (.009 < ETSSD < .067), including the Self-
Direction subscale of the Teacher/Daycare Provider Form.

According to these results, the TIFs of NGG and GG,
computed in the two subscales in which there were DIF
items, were almost perfectly overlapping (Figure 2), demon-
strating how the functioning of these subscales is essentially
the same in the two groups.

Discussion

In the second study, the invariance of the two Teacher
Forms of the Italian version of ABAS-3 across teachers
who guessed and no-guessed answers was performed. After
verifying the IRT assumptions, such as item local indepen-
dence and the unidimensionality of each subscale of the
two teacher forms, DIF analysis applying GRM was per-
formed, even if unidimensionality was not strictly con-
firmed for all subscales.

In this study, 10 items with DIF were found; in detail, in
the Functional Academics, Health and Safety, School Living
and Leisure subscales of the Teacher Form and in the Self-
Direction, and Health and Safety subscales of the Teacher/
Daycare Provider Form there were one or two items (three

(B)

(A)

Figure 1. TIFs of NGG (blue line) and GG (orange line) of the two
subscales of the primary parent/caregiver form composed by items
with DIF. (A) Home Living; (B) Communication.
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only for the Self-Direction subscale of the Teacher/Daycare
Provider Form) with a differential functioning across the
two groups that differ for the presence of guessed answers.
In detail, the presence of biased items observed in the Self-
Direction and Health and Safety subscales of the Teacher/
Daycare Provider Form aligns with findings from CFA,
which highlighted dimensionality issues in these scales.
Since DIF can be considered a manifestation of multidi-
mensionality (Teresi, 2006), especially in scales that devi-
ate from strict unidimensionality, the observed DIF in
these subscales may result from their inherent multidimen-
sional nature; for that reason, it is possible to suppose that
the bias concerning these items is not referred to the guess-
ing issue. Nevertheless, in all cases, items with DIF were
less than 10% of the total amount of subscale items, with
the only exception of the Self-Direction subscale of the Tea-
cher/Daycare Provider Form, which still showed a negligi-
ble DTF effect size. Because a medium to high effect size of
DIF was found especially in the Functional Academics and

School Living subscales of the Teacher Form and in the
Self-Direction and Health and Safety subscales of the Tea-
cher/Daycare Provider Form, the presence of guessed
answers in these items should be considered with caution
when interpreting the obtained results.

Study 3

Adult Form (ages 16–89 years, 11 months) measures the
adaptive functioning of adults in home and community set-
tings, and it can be completed by family members, supervi-
sors, or other respondents who are familiar with the
individual in his/her environment (Harrison & Oakland,
2015). The aim of Study 3 was to evaluate the invariance
of the Adult Form across NNG and GG groups; for that rea-
son, DIF analyses using IRT in ABAS-3 items of each sub-
scale were performed.

(A) (B)

(C) (D)

(E) (F)

Figure 2. TIFs of NGG (blue line) and GG (orange line) of each subscale of the teacher (A: Functional Academics; B: Health and Safety; C: School
Living; D Leisure) and the teacher/daycare provider (E: Self-Direction; F: Health and Safety) forms composed by items with DIF.
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Materials and Methods

Participants
A total of 1,656 participants (Mage = 43.89 years; SD =
19.30; male = 44.57%) completed the Adult Form. Based
on the number of guessed answers given, participants were
divided into NGG and GG using the previous criteria.

Procedure
The procedure followed is the same as in previous studies.

Results

Results attested that the IRT assumptions were met. In
detail, local independence in each subscale was attested

Table 4. CFA fit indices of the two teacher forms of ABAS-3

Teacher/Daycare provider form Teacher form

Subscale RMSEA CFI TLI RMSEA CFI TLI

Communication .073, CI 90% [0.067, 0.079] .972 .969 .074, CI 90% [0.069, 0.080] .960 .954

Community Use – – – .067, CI 90% [0.059, 0.076] .983 .980

Functional Academics/Pre-Academics .055, CI 90% [0.048, 0.062] .987 .986 .051, CI 90% [0.045, 0.056] .992 .991

School Living .086, CI 90% [0.079, 0.093] .946 .940 .076, CI 90% [0.071, 0.081] .945 .938

Health and Safety .122, CI 90% [0.114, 0.130] .789 .757 .063, CI 90% [0.540, 0.071] .943 .929

Leisure .091, CI 90% [0.084, 0.098] .933 .925 .093, CI 90% [0.085, 0.100] .913 .894

Self-Care .092, CI 90% [0.086, 0.098] .934 .927 .082, CI 90% [0.076, 0.089] .924 .912

Self-Direction .148, CI 90% [0.141, 0.154] .824 .802 .098, CI 90% [0.093, 0.104] .948 .940

Social .097, CI 90% [0.091, 0.104] .938 .931 .097, CI 90% [0.091, 0.102] .911 .899

Motor/Work .067, CI 90% [0.060, 0.073] .965 .961 .001, CI 90% [0.000, 0.088] .999 .999

Table 5. Items with uniform DIF (b) and non-uniform DIF (a) according to NGG or GG group membership in the teacher forms of ABAS-3

Purification phase DIF analysis

aDIF bDIF aDIF bDIF DIF effect size DTF effect size

Form Subscale Item w2 df p w2 df p w2 df p w2 df p ESSD ETSSD

Teacher Form Functional Academics 22 14.12 1 < .001 – – – 23.44 1 < .001 – – – .496 .032
Communication 10 16.87 1 < .001 – – – .04 1 .001 – – – – –

Health and Safety 12 – – – 21.59 3 < .001 – – – 20.73 3 < .001 .141 .014

School Living 11 – – – 22.72 3 < .001 – – – 15.2 3 .002 – .067
18 22.76 1 < .001 41.16 3 < .001 2.25 1 .133 21.79 3 < .001 .625 –

20 – – – 31.39 3 < .001 29.16 3 < .001 .275 –

22 18.94 1 < .001 – – – 9.12 1 .003 – – – – –

Leisure 6 – – – 18.94 3 < .001 – – – 17.88 3 < .001 .129 .009

Teacher/Daycare
provider form

Self-Direction 8 – – – 18.55 3 < .001 – – – 18.78 3 < .001 .839 .013
17 – – – 19.49 3 < .001 – – – 18.28 3 < .001 .703 –

23 – – – 39.18 3 < .001 – – – 34.58 3 < .001 1.019 –

Health and Safety 10 – – – 18.33 3 < .001 – – – 18.63 3 < .001 .492 .059
15 – – – 22.25 3 < .001 – – – 25.51 3 < .001 .964 –

Table 6. CFA fit indices of the adult form of ABAS-3

Subscale RMSEA CFI TLI

Communication .056, CI 90% [0.053, 0.058] .981 .979

Community Use .063, CI 90% [0.060, 0.066] .973 .970

Functional Academics .048, CI 90% [0.046, 0.052] .991 .990

Home Living .103, CI 90% [0.100, 0.106] .909 .899

Health and Safety .050, CI 90% [0.046, 0.054] .982 .979

Leisure .080, CI 90% [0.077, 0.083] .965 .960

Self-Care .028, CI 90% [0.025, 0.031] .995 .995

Self-Direction .053, CI 90% [0.050, 0.056] .980 .978

Social .049, CI 90% [0.046, 0.052] .983 .981

Work .037, CI 90% [0.032, 0.041] .990 .989
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since no LD value was found to be greater than 10. As
shown in Table 6, all models showed a good fit except
for the Home Living subscale, where the RMSEA value
was greater than .08. Nevertheless, factor-loadings were
all adequate (> .30) attesting to the unidimensionality of
the subscales: the Home Living has been considered as uni-
dimensional to check the presence of biased items.

Differently from previous studies, few item (Communica-
tion: items 10 and 16; Home Living: items 8, 18, 19, and 23;
Health and Safety: item 7; Leisure: item 20) showed a sig-
nificant S-w2 value, indicating a poor fit; despite that, the
associated effect size indices were acceptable: since
RMSEA values of less than .05 indicate that an item ade-
quately fits the GRM (Svicher et al., 2022), considering this
index as well, items 10 (RMSEA = .024) and 16 (RMSEA =
.025) of the Communication subscale, items 8 (RMSEA =
.021), 18 (RMSEA = .023), 19 (RMSEA = .024) and 23
(RMSEA = .019) of the Home Living subscale, item 7
(RMSEA = .024) of the Health and Safety subscale and item
20 (RMSEA = .019) of the Leisure subscale still had an ade-
quate fit. For that reason, these items have been included in
the DIF analysis.

Results of the purification phase found some potentially
biased items (Table 7): specifically, in the Self-Direction

(item 15), Functional Academics (items 12 and 16), Commu-
nication (item 10), Community Use (item 18), Self-Care
(item 10), Leisure (items 8 and 17) and Home Living (items
9, 11, 22, 23, and 24) subscales non-uniform DIF was found.
Moreover, in the Self-Direction (items 9, 16, and 25), Func-
tional Academics (items 16, 21, and 24), Communication
(items 5, 10, and 13), Community Use (items 22, 23, and
24), Self-Care (item 10), Leisure (item 17), and Home
Living (items 20, 23, and 24) subscales uniform DIF was
found. In the second step, all other items with no DIF were
used as anchor items, and DIF analysis was carried out.
After the iterative process of DIF analysis, only item 12 of
the Functional Academics subscale and item 11 of the
Home Living subscale continued to show non-uniform
DIF. Moreover, the Functional Academics (items 21 and
24), Communication (items 5 and 10), Community Use
(items 22, 23, and 24), and Home Living (items 20 and
24) subscales continued to show uniform DIF (Table 7).

The DIF effect size of item 12 of the Functional Aca-
demics subscale, and items 11 and 22 of the Community
Use subscales were small. Moreover, the DIF effect sizes
of items 21 and 24 of the Functional Academics subscale
and items 23 and 24 of the Community Use subscale were
negligible. Finally, items 5 and 10 of the Communication

Table 7. Items with uniform DIF (b) and non-uniform DIF (a) according to NGG or GG group membership in the adult form of ABAS-3

Purification phase DIF analysis

aDIF bDIF aDIF bDIF DIF effect size DTF effect size

Subscale Item w2 df p w2 df p w2 df p w2 df p ESSD ETSSD

Self-Direction 9 – – – 18.96 3 < .001 – – – 9.29 3 .026 – –

15 14.97 1 < .001 – – – 2.98 1 .084 – – – – –

16 – – – 19.13 3 < .001 – – – 17.6 3 .001 – –

25 – – – 17.91 3 < .001 – – – 7.41 3 .060 – –

Functional Academics 12 23.83 1 < .001 – – – 14.58 1 < .001 – – – .203 .002
16 14.97 1 < .001 24.75 3 < .001 .70 1 .403 9.08 3 .028 – –

21 – – – 32.96 3 < .001 – – – 30.83 3 < .001 .065 –

24 – – – 21.59 3 < .001 – – – 18.96 3 < .001 .057 –

Communication 5 – – – 21.34 3 < .001 – – – 24.91 3 < .001 .431 .037
10 13.12 1 < .001 43.52 3 < .001 .71 1 .401 32.72 3 < .001 .846 –

13 – – – 18.28 3 < .001 – – – 15.31 3 .002 – –

Community Use 18 15.03 1 < .001 – – – 2.24 1 .135 – – – – .003
22 – – – 19.78 3 < .001 – – – 19.79 3 < .001 .125 –

23 – – – 18.47 3 < .001 – – – 19.84 3 < .001 .043 –

24 – – – 27.47 3 < .001 – – – 26.52 3 < .001 .063 –

Self-Care 10 16.86 1 < .001 17.95 3 < .001 5.68 1 .017 6.77 3 .080 – –

Leisure 8 12.31 1 < .001 – – – 6.90 1 .009 – – – – –

17 16.72 1 < .001 18.31 3 < .001 1.78 1 .182 3.67 3 .299 – –

Home Living 9 12.74 1 < .001 – – – 9.32 1 .002 – – – – .040
11 13.55 1 < .001 – – – 21.56 1 < .001 – – – .114 –

20 – – – 33.27 3 < .001 – – – 27.68 3 < .001 .111 –

22 15.28 1 < .001 – – – 10.35 1 .001 – – – – –

23 12.26 1 < .001 26.75 3 < .001 2.16 1 .142 14.75 3 .002 – –

24 21.77 1 < .001 37.27 3 < .001 8.22 1 .004 21.6 3 < .001 .603 –
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subscale showed, respectively, medium and high DIF effect
sizes, whereas item 24 of the Home Living subscale showed
a medium to high DIF effect size. Therefore, only the Com-
munity Use scale had more than 10% biased items; despite
that, due to the small value of associated effect sizes and
the negligible DTF effects size found in all subscales
(.002 < ETSSD < .040), it can be considered as invariant
too with respect to membership in NGG and GG.

According to these results, the TIFs of NGG and GG,
computed in the subscales with DIF items, were almost per-
fectly overlapping (Figure 3). This demonstrates how the
functioning of these subscales is essentially the same in
the two groups, with the minor exception of the Home/
School Living subscale, in which the two curves showed a
little difference in the middle.

Discussion

In the third study, the invariance of the Adult Form of the
Italian version of ABAS-3 across adults who guessed and
no-guessed answers was performed.

After verifying the IRT assumptions, such as item local
independence and the unidimensionality of each subscale,
DIF analysis applying GRM was performed.

In this study, 11 items with DIF were found; in detail, in
Functional Academics, Communication, and Home Living
subscales, there were items with a differential functioning
across the two subgroups that differed for the presence of
guessed answers. In these cases, items with DIF were less
than 10% of the total amount of subscale items, or the
DIF effect size was negligible. In particular, since especially
in the Communication and Home Living subscales, med-
ium to high DIF effect sizes were found, the presence of
guessed answers in items with DIF in these two subscales
should be considered with caution when interpreting the
obtained results. Moreover, three DIF items have been
found in the Community Use scale; in this case, the number
of biased items was higher than 10%; nevertheless, both
items and test effect sizes were small according to a non-
strict invariance of the scale. Therefore, it is important to
qualitatively evaluate the presence of guessed answers in
items with DIF in order to better interpret the obtained
results.

(A) (B)

(C)
(D)

Figure 3. TIFs of NGG (blue line) and GG (orange line) of each subscale with items with DIF of the adult form composed by items with DIF.
(A) Functional Academics; (B) Communication; (C) Community Use; (D) Home/School Living.
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General Discussion

Given the wide use of ABAS-3 to assess adaptive behavior
(Mecca et al., 2022) and the number of uncertain profiles
due to guessed answers, according to the authors’ sugges-
tions (Harrison & Oakland, 2015) that indicates four as
the maximum number of guessed answers acceptable to
consider the profile as certainly valid, the purpose of this
study was to assess the test invariance between protocols
with guessed answers and those without in the Italian ver-
sion of ABAS-3.

In detail, DIF analyses between groups of participants
who had given no guessed answer – no-guessing group
(NGG) – and a group of participants who had given at least
one guessed answer – guessing group (GG) were per-
formed. In that way, it was possible to empirically investi-
gate the number of biased items that make the profile
invalid, starting from the hypothesis that this cutoff may
vary across versions and scales of ABAS-3.

The results showed that all the subscales of ABAS-3 were
invariant concerning membership in NGG and GG, indicat-
ing that ABAS-3 can be considered an invariant measure of
adaptive behavior with respect to the presence of guessing
answers. Indeed, only a few items were identified as biased
items, and all of them had a negligible or small DIF effect
size. Moreover, as a further demonstration of the invariance
of ABAS-3 with respect to the presence of guessing answers,
in the subscales that showed items with DIF, DTF effect
sizes were negligible and the TIFs of NGG and GG were
almost perfectly overlapping, indicating that the functioning
of these subscales is essentially the same regardless the
number of guessed answers.

Despite that, the Teacher Forms and the Adult Form
contained the most items with DIF. In most cases, teachers
are in contact with their students for only a few hours dur-
ing the day, so they often don’t know or haven’t had the
opportunity to observe their students’ behavior outside
the school setting (De Los Reyes et al., 2015). In addition,
the results on the Teacher/Daycare Provider Form under-
score the importance of considering multidimensionality
in the interpretation of DIF results (Teresi, 2006), espe-
cially in non-unidimensional scales, to ensure accurate
assessment procedure and results interpretation. Regarding
the Adult Form, adults often do not share every aspect of
their lives with those close to them, and this may result
in partial, or no knowledge of some behaviors enacted by
the person assessed in certain contexts on the part of the
respondent (Connelly & Ones, 2010). For that reason, as
recommended by several authors (e.g., De Los Reyes
et al., 2012; Hunsley &Mash, 2007), it is important to stress
that the respondents may include relatives, partners, room-
mates, close friends, caregivers, and others in the adult’s
home because of the respondents need to be familiar with

the adaptive skills of the adult being rated to reduce the
amount of guessing answers. Indeed, the use and interpre-
tation of reports from multiple informants who are ade-
quately familiar with the person being evaluated are key
components of evidence-based evaluation best practices
(Dirks et al., 2012; Hunsley & Mash, 2007).

Paying special attention to respondent selection based on
these criteria would further improve evaluation, resulting in
a positive impact on intervention and treatment design
(Makol et al., 2020).

Finally, Parent Forms showed a very small number of
items with DIF, probably because parents, especially in
the case of children and adolescents, represent reference
figures who are very present in their children’s lives. Their
role allows them to have frequent and constant observation
of their children’s behaviors in different areas of their lives,
consequently enabling them to make an accurate and reli-
able assessment with respect to their behaviors (Esbensen
et al., 2018).

The present study makes an important contribution to
reducing the number of ABAS-3 protocols considered inva-
lid. Shedding light on the impact of guessed items on the
validity of the test would allow practitioners to avoid treat-
ing them as invalid administrations that could be consid-
ered valid based on empirical evidence. Because this
study indicates that the functioning of ABAS-3 subscales
is essentially the same regardless of the number of guessed
answers, this study provides evidence to support the validity
of the test even in the presence of more than four guessed
items: these profiles can be always interpreted to have a
valid and reliable measure of adaptive behavior.

Greater clarity on the validity of protocols with the pres-
ence of guessed items is particularly useful when ABAS-3 is
administered online, a remote administration mode increas-
ingly used by professionals. Indeed, unlike in-person admin-
istration, remote administration makes it more difficult for
the administrator to ask questions to the test taker to reduce
the number of guessed answers (Luxton et al., 2014).

Despite that, another finding of this study concerns the
quality of guessed answers. Because of few items showed
bias between NGG and NG group, the suggestion is to eval-
uate which are the guessed answers: in the case of guessed
answers in biased items, it is important to evaluate the
impact of this answer on the whole profile of the test-taker
(Li & Zumbo, 2009). On the other hand, if there are some
guessed answers in a no-DIF item, this evaluation is less
relevant.

These findings are also clinically relevant, as changes in
adaptive behavior ratings are often used to justify clinical
improvement or decline, and these kinds of changes can
have significant weight in disability assessment processes,
criminal court proceedings, and school placement decisions
(von Buttlar et al., 2021). ABAS-3 results can be applied in

�2025 The Author(s). Distributed as a Hogrefe OpenMind article European Journal of Psychological Assessment
under the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)

S. Santisi et al., The Impact of Guessed Answers of the ABAS-3 11



many ways: assisting in the diagnosis and classification of
various developmental and behavioral disorders, identify-
ing functional limitations displayed by children and adults
with a variety of challenges or disorders (e.g., Autism Spec-
trum Disorder [ASD] and Attention-Deficit/Hyperactivity
Disorder [ADHD]), documenting a person’s eligibility for
services and programs (e.g., special education), planning
and monitoring interventions designed to improve an indi-
vidual’s adaptive skills and daily functioning, and facilitat-
ing research efforts such as program evaluation and
treatment outcome studies (Harrison & Oakland, 2015).

Future studies may confirm, extend, or go beyond the
limits of the present study. First, in some subscales, IRT
assumptions (i.e., the factor structure of Health and Safety
and Self-Direction scales of the Teacher/Daycare Provider
Form) were not completely fulfilled. This limit is probably
related to some groups consisting of a small number of sub-
jects. As a consequence, further studies with larger samples
capable of ensuring appropriate response patterns are
needed. A second limitation – related to the first one – con-
cerns the non-possibility of dividing the sample into the
normative sample and clinical sample due to the too small
number of subjects in some groups. Although one would
expect to find the same results between the two samples,
especially considering that using IRT, there should be no
difference in results based on the sample, population-speci-
fic studies of clinical samples are needed to empirically con-
firm this hypothesis.

A third limitation – related to the first one – concerns the
DIF items in the Health and Safety and Self-Direction
scales of the Teacher/Daycare Provider Form: in these
scales there are few biased items and this result may
depend on the no-unidimensional factor structure of the
scale; therefore, further studies are needed to confirm the
monodimensionality of these two scales or to evaluate the
presence of DIF items using a multidimensional approach.

In the present study, IRT was applied to determine
whether the Italian version of ABAS-3 is an invariant mea-
sure of adaptive behavior with respect to the presence of
guessing answers. The results of the DIF analysis supported
the measurement invariance with respect to NGG or GG
membership and, consequently, the validity of ABAS-3 pro-
tocols with more than four guessed items in each skill area,
even if an inspection of the guessed answers (i.e., biased or
no-biased items) is recommended. Therefore, it is reason-
able to consider valid all ABAS-3 profiles regardless of the
amount of guessed answers; however, professionals should
pay attention to which answers are guessed: in the presence
of guessing answers to biased items, professionals should
carefully investigate these questions with the test-takers.
These findings will allow practitioners not to discard valid
protocols and make more accurate assessments in the clin-
ical setting, especially when ABAS-3 is administered online.
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