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Abstract
Young students with ASD have instructional needs in social, communication, and learning skills that should be reflected 
in their Individualized Education Program (IEP). Research suggests that many of these goal areas present a challenge for 
special educators because of problems with measurability. The current study utilized an idiographic approach called Goal 
attainment scaling (GAS) for measuring IEP progress of individualized skills. Cross-sectional analysis of the associations 
between GAS ratings from an independent observer were correlated against teacher and parent ratings of IEP progress at 
the end of the school year and with standardized measures of the Behavior Assessment System for Children and Vineland 
Adaptive Behavior Scales (VABS). GAS scores were associated with parent and teacher ratings, including the VABS.

Keywords  Goal attainment scaling · Autism · IEP · Outcome assessment · Progress monitoring · Behavioral Assessment 
System for Children · Vineland Adaptive Behavior Scales

Comparative Study of Idiographic vs 
Nomothetic Outcome Measures for Students 
with ASD

Students with Autism spectrum disorder (ASD) have dif-
ficulties in social and communication skills, as well as 
restricted and repetitive behaviors that interfere with early 
development and self-directed learning (American Psycho-
logical Association, 2013). Nearly two decades have passed 
since the National Research Council (2001) recommended 
ASD-specific content areas that should be included in early 
intervention educational programs to address the underly-
ing impairments associated with ASD. Although research-
supported practices vary and broadly target some of these 
areas of slow- or under-development, intervention goals also 

must be individualized to the personalized needs of the child 
(McGrew et al., 2016). The common practice of choosing 
goals from a bank or library of skills fails to ensure that 
the selected educational goal is targeted and personalized to 
account for the specific child’s risk and protective factors, 
i.e., the parent- and teacher-identified concerns that most 
severely interfere with or aid growth and development (More 
& Hart Barnett, 2014).

Although limited, research on how well public-school 
programs produce and address best practice recommended 
goals personalized to the child suggests that the Individual 
Education Programs (IEP) of young children with autism 
are in need of improvement (Ruble et al., 2010b; Slade 
et  al., 2018; White, 2014). For example, ASD-specific 
nonacademic skills such as social, communication, and 
self-directed behaviors have clear pivotal impact on other 
areas of development (Koegel & Koegel, 2006) yet are 
often missing or insufficiently addressed in IEPs (White, 
2014). Because of these overlooked or unaddressed needs, 
parents of children with autism are more likely to be dis-
satisfied with special education services and, as a result, to 
pursue mediation and due process regarding their child’s 
IEP (White, 2014). White (2014) analyzed complaint inves-
tigations initiated by parents and identified IEP content as 
a frequent concern (71%), including other concerns such as 
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a lack of measurable goals and objectives, outcome assess-
ment, and progress monitoring.

These difficulties with personalized goal creation and 
measurement are not isolated to special education program-
ming but apply to student and educational outcome assess-
ment more generally (Anagnostou et al., 2015; McConachie 
et al., 2015). In a comprehensive review of psychometri-
cally sound and socially validated measures or approaches to 
assess intervention progress and outcomes for nonacademic 
goals for students with ASD, McConachie and colleagues 
(2015) reviewed more than 3000 papers that included out-
come measures for young children with ASD age six and 
younger, and noted both a paucity of measures available to 
assess educational or intervention outcomes; and, of those 
identified, limited to no evidence of reliability or sensi-
tivity to track child progress over time or as a result of an 
intervention.

One possible reason for this poor state of affairs is that 
the assessment of nonacademic goals such as social com-
munication and learning skills present unique challenges 
for special educators because of the complexity required for 
personalizing and individualizing goals for students with 
ASD (Etscheidt, 2003; Ruble et al., 2019). Unlike academic 
areas such as reading, writing, and math, where there are 
standardized, norm-referenced and curriculum-based assess-
ments available to compare student performance against the 
performance of other students, the social communication 
and learning skills necessary for young children with ASD 
require personalized goal selection and intervention plan-
ning where outcome monitoring based on comparisons to 
a set of norms or scores from a population of students who 
have completed the same items is neither available nor real-
istic (McConachie et al., 2015). Further, the most common 
approach for evaluating student progress is based on a stand-
ardized or group comparison framework, that is, nomothetic 
assessment. However, standardized assessments are prob-
lematic because they are less sensitive in observing changes 
in functioning and goal progress for individual students over 
time (McConachie et al., 2015) and fail to account for pro-
gress when students start at different levels of baseline per-
formance, have different intervention plans, and have various 
targeted intervention outcomes (Ruble et al., 2019). Further, 
when goals and strategies are individualized, group assess-
ment approaches are insensitive because they lack alignment 
with instruction or intervention plans. Although these con-
cerns with individualized assessment have been acknowl-
edged within special education over several decades (Carr, 
1979; Shuster et al., 1984) the need for alternative outcome 
measures based on an idiographic approach has not yet been 
fully accepted or adequately addressed.

Standardized, norm-referenced measures are common-
place in special education and relied upon to make impor-
tant educational placement decisions. School psychologists, 

occupational therapists, and speech language pathologists 
provide input on a child’s educational needs through use of 
skills specific assessments. Given the frequent use of norm-
referenced assessments, their familiarity among school pro-
fessionals, and their generally sound psychometric properties 
(i.e., validity, reliability, etc.), it is not surprising that they 
have also been used to help identify progress toward inter-
vention goals. Many of these tests, however, were neither 
designed nor standardized to serve as progress monitoring 
tools (McConachie et al., 2015) thus challenging the robust 
psychometrics generally presumed and accepted of these 
assessments. For instance, the Behavior Assessment System 
for Children (BASC-2; Reynolds & Kamphaus, 2004) was 
designed to be part of a multi-method, multi-informant eval-
uation to assist in differential diagnosis or education clas-
sification decisions and to help determine problem behaviors 
for treatment planning. It was not designed to monitor the 
progress of interventions and measure behavior change over 
time, and using it in that capacity incorrectly presumes util-
ity of the assessment as being sensitive to measuring change. 
Furthermore, nomothetic approaches do not take into con-
sideration that children with ASD will react to situations dif-
ferently and typically pursue an individualized rather than a 
standardized educational program, weakening the sensitivity 
of group-based measures to detect progress (Ardoin et al., 
2008). The psychometric theory applied to these measures 
assumes group consistency of instructional behaviors across 
persons and situations causing them to fall short when meas-
uring the effectiveness of interventions targeted to improve 
individualized, specialized aspects of ASD, such as social 
communication skills.

Compared to nomothetic approaches, idiographic 
approaches for individualized outcome measurement are an 
ideal alternative. The most common idiographic approach 
available is Goal Attainment Scaling (GAS) (Shuster et al., 
1984). GAS was first described as a means of evaluating 
mental health treatment outcomes in 1968 by Kiresuk and 
Sherman (1968) and for assessing special education out-
comes in 1979 by Carr. Using GAS, goals are benchmarked 
across five anchors from − 2 (current level of performance 
or worsening of symptoms) to + 2 (most favorable outcome 
likely). The current level of performance represents the 
most unfavorable outcome, corresponding to no change or 
regression in level of performance. The midpoint, 0 level, 
represents an outcome equal to the expected level of per-
formance at the end of the intervention or school year. The 
− 1 level represents a level of performance that is less than 
the expected outcome and a + 1 represents a level of perfor-
mance that is greater than the expected outcome. Since its 
inception, more than 1000 articles have been written about 
GAS, including an increasing usage in assessing educational 
interventions (Shankar et al., 2020), such as the study of 
consultation outcomes (Hurwitz et al., 2015; Sladeczek 
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et al., 2001), and ASD specific studies, including large quasi 
experimental designs (Odom et al., 2013), randomized con-
trolled trials (Pfeiffer et al., 2011; Ruble et al., 2010a, 2013, 
2018; Schaaf et al., 2014; Schlosser, 2004), classroom-based 
proof-of-concept studies (Schlosser et al., 2020), and sin-
gle-subject designs (Charney et al., 2018; Oren & Ogletree, 
2000).

GAS was the primary outcome measure applied in three 
RCTs of COMPASS, a parent-teacher consultation interven-
tion for students with ASD. COMPASS is a manualized goal 
setting, intervention planning, and teacher coaching inter-
vention (Ruble et al., 2012) and consists of a 3-h parent-
teacher consultation followed by four 1-h teaching coaching 
sessions dispersed equally throughout the remainder of the 
academic school year (< 10 h total). The initial consultation 
is critical for obtaining a common understanding of the stu-
dent’s risk and protective factors at home and school from 
the parents’ and teachers’ perspectives. A COMPASS profile 
of student strengths and challenges associated with personal 
management, social skills, communication, learning skills, 
interfering behaviors, and sensory preferences and avoid-
ances are reviewed (https://​compa​ssfor​autism.​org/​build-a-​
compa​ss-​profi​le-2/). A shared decision-making approach is 
then used to select goals and interventions to ensure high 
quality consensus driven goal selection and intervention 
planning. Based on recommendations from the National 
Research Council (2001), three major goal skill areas are 
targeted: communication skills, social skills, and learning 
skills. Each goal is then developed into a measurable skill. 
For this study, these goals make up the adaptive skills that 
were compared against various measurements (nomothetic 
and idiographic) and sources (parent and teacher) for data 
analysis.

Despite the increasing popularity of GAS and its use in 
RCTs such as COMPASS, questions remain about its con-
struct and social validity (Shankar et al., 2020) (Ruble et al., 
2012). Many of the concerns about its use within a group 
comparison design were addressed in a prior paper introduc-
ing Psychometrically Equivalence Tested-Goal Attainment 
Scaling (PET-GAS, Ruble et al., 2012, described below in 
measures section). PET-GAS accounts for possible differ-
ences in outcome that could be accounted for by differences 
in the equivalence of the selected goals between the experi-
mental and comparison groups. Using features that could 
explain differences in performance between groups, PET-
GAS ensures psychometric equivalence of GAS goals. The 
features we were interested in for educational-related GAS 
included level of difficulty, equidistance, and measurabil-
ity. The difficulty of achieving a goal relative to baseline 
performance, the distance between goal benchmarks, and 
the measurability of the goal could account for differences 
in ratings and measurement error. That is when conducting 
RCTs using GAS, differences in outcomes between groups 

could be explained by these aspects, such that experimen-
tal group GAS ratings could be accounted for by easier to 
obtain goals that are less difficult, of shorter distance to the 
goal, and of poor measurability. Thus, we developed a GAS 
procedure to evaluate these features and renamed this PET-
GAS, which is explained in further detail in the next section.

The current study focused on questions of construct and 
discriminant validity. Thus, the objective of this study was 
to determine the association between parent and teacher 
self-report ratings of child progress on IEP goals reflecting 
adaptive skills of social, communication, and learning skills 
at the end of the school year, and an objective assessment 
of the same goals from an independent observer using PET-
GAS. Teacher and parent impressions of student progress are 
easily assessed and either conjointly or independently may 
provide an additional source of valid information about stu-
dent’s IEP goal progress. We also examined the PET-GAS 
change scores against nomothetic change scores assessing 
similar adaptive skills domains using the Behavioral Assess-
ment System for Children-2 (BASC; Reynolds & Kamphaus, 
2004) parent and teacher report and the Classroom Edition 
of the Vineland Adaptive Behavior Scales (VABS; Spar-
row et al., 2005). One of the principles of good assessment 
is that triangulation using multiple sources often produces 
a more accurate picture (Ghrayeb et al., 2011). Thus, it is 
informative to understand how different sources relate to 
each other and to a criterion. Lastly, we wanted to examine 
areas of discordance, or discriminant validity and examined 
PET-GAS change with change scores for IQ, daily living 
skills, and motor skills.

Method

Design

This study is a secondary analysis of data aggregated from 
three randomized control trials of the Collaborative Model 
for Promoting Competence and Success (COMPASS) (Ruble 
et al., 2010a, 2013, 2018). In the three Randomized Control 
Trials (RCT) of COMPASS, large experimental vs. control 
group differences in individualized student outcomes were 
obtained, with Cohen’s D effect sizes ranging from 1.1 to 2.0 
using PET-GAS as the primary outcome. In this secondary 
analysis, we compared goal attainment scores collected by 
raters blind to group assignment to parents and teachers’ 
ratings of child goal attainment progress and nomothetic 
measures.

Participants

Data from 89 participant triads were collected. Each triad 
consisted of a student with ASD, his/her caregiver, and 

https://compassforautism.org/build-a-compass-profile-2/
https://compassforautism.org/build-a-compass-profile-2/
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special education teacher. The children’s ages ranged from 
3.2 to 20 years old (M = 8.7; SD = 5.4). Eighty-five percent 
of the children were male. To participate in the study, each 
child had a formal diagnosis of ASD as confirmed by The 
Autism Diagnostic Observation Scale (ADOS Modules 1 
and 2; Lord et al., 2000) and received special education 
services in a public school under the category of autism. 
Student cognitive ability scores ranged from 24 to 131 
with a mean score of 56.4 (SD = 25.8), adaptive behavior 
scores ranged from 25 to 120 with a mean score of 63.62 
(SD = 14.6). One caregiver completed all the questionnaires 
for each family. Caregivers identified as 73.0% White, 
10.1% Black, 2.2% Asian, and 4.5% listed other. About 
55% of caregivers reported a total household income below 
$50,000. Ninety-eight percent of the teachers were female 
and reported an average of 6.9 years (SD = 6.8) of teaching 
experience.

Research Team Raters

In the next section we describe procedures for administration 
of our measures. The research team member participants 
who developed the PET-GAS and conducted the interviews 
were primarily doctoral students in clinical or school psy-
chology, a full time research assistant, and the first author. 
For the interviews and ratings conducted at the end, an inde-
pendent rater was selected who was not part of the weekly 
research team meetings, was unaware of group assignment, 
and not involved in any of the intervention or research imple-
mentation activities.

Measures and Procedures

As noted above, Psychometrically Equivalence Tested Goal 
Attainment Scaling (PET-GAS; Ruble et al., 2012) was 
used to evaluate progress on the goals by an independent 
evaluator who was blind to students’ group assignments 
and intervention plans. Similar to the original instructions 
for creating a GAS, PET-GAS uses a 5-point rating scale 
to rate student goal progress. But unlike the original GAS, 
the anchors were modified to be more consistent with edu-
cational goal setting and language: − 2 = student’s present 
levels of performance, − 1 = progress, 0 = expected level of 
outcome by the end of the school year,  + 1 = somewhat more 
than expected,  + 2 = much more than expected. To ensure 
psychometric equivalence, we used a rubric to standardize 
the process for writing each PET-GAS goal (see Appen-
dix). Once the goals were written, we also assessed level 
of difficulty of the skill, measurability of the skill, and dis-
tance between the goal benchmarks. Specifically, between 
group analysis of mean scores using t-tests were conducted 
for each of the three areas. If a significant difference was 
observed and non-equivalence was detected, goals were 

modified to be more comparable. In the rare situation in 
which group equivalence differences remained, the specific 
area of non-equivalence was entered as a covariate in any 
group comparison analyses. To assess reliability, two inde-
pendent coders rated goal equivalence for 20% of the PET-
GAS forms for each domain. Interrater agreement using the 
sample ICC for single measures was excellent; 1.0 for meas-
urability, 0.92 for equidistance, and 0.93 for difficulty. The 
appendix provides the definitions and scoring instructions 
for each of the three areas.

PET-GAS pre- and post-treatment ratings were based on 
video demonstrations, work samples, and/or other relevant 
student data collected. To assess reliability, two independent 
raters coded 33% of the goals. Using the sample Intraclass 
correlation coefficient (ICC) for single measures, inter-
rater agreement was 0.82 for the social domain, 0.86 for the 
communication domain, and 0.91 for learning skills goals. 
PET-GAS includes a validation step to ensure goal equiva-
lence across all students in measurability, equidistance, and 
difficulty.

The mean score for the three targeted instructional 
domains were used in data analysis. Change scores were 
obtained by subtracting scores from the start of the school 
year from final scores obtained at the end of the school year.

Parents and teachers assessed IEP goal progress with a 
questionnaire administered at the end of the school year. 
Parents and teachers were asked to rate student progress for 
the three goals reflecting a social skill, communication skill, 
and learning skill compared to the beginning of the school 
year using a 5-point scale, where 1 = Not at all, and 5 = A 
great deal. The mean score for the three areas were used in 
data analysis.

The Behavior Assessment System for Children second 
edition (BASC-2) is a multimethod, multidimensional sys-
tem used to evaluate the behavior of children and young 
adults with different versions for three age groups (2–5, 
6–11, and 12–21) (Reynolds & Kamphaus, 2002). The 
BASC-2 is considered multidimensional given its ability to 
assess both adaptive and maladaptive dimensions of behav-
ior and personality (Reynolds & Kamphaus, 2004). The 
BASC-2 has 16 primary scales; however, for this analysis, 
only the Adaptive Skills composite scale was used, based on 
the parent and teacher report versions. Internal consistency 
analyses yielded coefficient alphas generally in the 0.90 s for 
the composite scales, and reliabilities generally in the 0.80 s 
for individual scales across the teacher and parent forms 
(Reynolds & Kamphaus, 2004). The T scores were used for 
analysis, and scores obtained from the parent and teacher at 
the start of the school year were subtracted from the scores 
obtained at the end of the year.

The Vineland Adaptive Behavior Scales-II (VABS)—
Classroom Edition (Sparrow et al., 2005) is a standardized 
tool that allows for the measurement of personal and social 
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skills commonly needed for everyday living. A 244-item 
classroom version assesses adaptive behavior for children 
between the ages of 3 and 12 years. This edition is adminis-
tered in the form of a questionnaire completed by a teacher. 
Four domains are evaluated and include socialization, com-
munication, daily living skills, and motor skills. The internal 
consistency coefficient alphas for the domains range from 
0.80 to 0.95. The standard total score was used for analysis. 
Scores obtained at the start of the school year were sub-
tracted from scores gathered at the end of the school year.

Intellectual ability was assessed with the Differential 
Abilities Scale (DAS; Elliott, 1990). The General concep-
tual ability (GCA) subscore was used to measure overall 
cognitive ability. The internal consistency of the GCA across 
ages ranges from 0.89 to 0.95 for the Preschool Level and 
from 0.95 to 0.96 for the School-age level. The test–retest 
reliability of the GCA for both age levels ranges from 0.89 
to 0.95 (Elliott, 1990). DAS pre and post scores were avail-
able only from students who participated in our first two 
RCTs reflecting children between the ages of 3 and 9 years. 
Intellectual ability was not assessed at both time points for 
the high school youth who completed our third RCT. Thus 
the IQ change scores from the DAS with younger children 
were used for analysis.

Data Analysis

Because we were interested in the associations between PET-
GAS change scores and parent/teacher report of change over 
the school year, change scores were calculated for measures 
that were obtained at the start and end of the school year. 
PET-GAS was collected at both time points for all three 
studies. The parent and teacher survey obtained at the end 
of the school year was collected for RCTs 2 and 3. The Vine-
land and DAS scores were collected at both time points for 
studies 1 and 2; lastly, the BASC parent report was obtained 
pre and post for all three studies; BASC teacher report for 
both time points was collected for studies 1 and 2. Partial 
correlations, controlling for group assignment, were utilized 
to evaluate associations between the idiographic (PET-GAS 
and parent/teacher ratings) and nomothetic (VABS, BASC-2, 
IQ) measures. Results were considered significant when the 
probability was less than 0.05, two-tailed.

Results

PET‑GAS Correlations

We examined both convergent and discriminant validity. 
With respect to convergent validity, when the analyses were 
restricted to the idiographic measures, there were signifi-
cant positive correlations between PET-GAS change scores 

and both parent (r = 0.34, p = 0.010) and teacher (r = 0.54, 
p = 0.000) end of the school year IEP progress ratings. 
When the analyses were expanded to examine correla-
tions between idiographic and nomothetic measures, PET-
GAS change scores correlated with three VABS subscales: 
VABS adaptive behavior composite change score (r = 0.36, 
p = 0.006); VABS communication change score (r = 0.27, 
p = 0.038); and VABS socialization change score (r = 0.35, 
p = 0.006). However, PET-GAS did not correlate with par-
ent- or teacher-rated BASC Adaptive Skill change scores 
or the Daily Living and Motor Skills change scores of the 
VABS (see Table 1). Further IQ change scores did not cor-
relate with any of the idiographic ratings.

Analysis of the correlation between each the variables 
by group assignment revealed a significant correlation for 
PET-GAS change (r = 0.43, p < 0.001) and parent progress 
ratings (r = 0.33, p < 0.05). None of the other correlations 
were significant.

Parent‑Teacher Agreement

There was a strong positive correlation between parent and 
teacher idiographic ratings of end of year progress (r = 0.43, 
p < 0.01). Idiographic and nomothetic parent ratings did not 
correlate with any of the teacher-rated nomothetic measures. 
However, idiographic teacher-rated end of the year progress 
correlated significantly with nomothetic teacher-rated VABS 
motor skills (r = 0.59, p < 0.005). There also was a nearly 
significant trend correlation between teacher ratings of pro-
gress and VABS adaptive behavior composite (r = 0.38, 
p = 0.064) and socialization scores (r = 0.38, p = 0.064).

Discussion

Students with ASD require instruction in domains asso-
ciated with the diagnosis and underlying areas of weak-
ness—social, communication, and learning/work behavior 
skills. Further, the National Research Council (2001) in 
their summary of empirically supported interventions for 
children with autism indicate that effective programs tar-
get these areas of developmental difference. A challenge for 
special educators is monitoring progress toward goals based 
on these nonacademic domains of instruction. In this regard, 
goal attainment scaling is an idiographic approach with lots 
of promise for meeting the need for a valid and reliable out-
come assessment approach.

In their review of validation practices for GAS, however, 
Shankar et al. (2020) identified several gaps in validity 
evidence for GAS, including a paucity of research on the 
overall construct validity of GAS. The purpose of this study 
was to examine PET-GAS validity by testing associations 
between PET-GAS obtained from an independent observer 
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and parallel ratings from multiple sources (i.e., parents and 
teachers), and using multiple methods, including stand-
ardized instruments assessing similar adaptive skills. The 
results indicated significant positive correlations among the 
idiographic measures, specifically, between PET-GAS rat-
ings and teacher and parent perceptions of progress over 
the school year. The highest correlations concerned those 
between independent observer rated PET-GAS and teacher 
ratings of IEP progress (r = 0.54) followed closely by parent 
ratings of IEP progress (r = 0.34).

Agreement between parent and teacher report of goal 
progress and independent PET-GAS ratings helps establish 
convergent validity of the PET-GAS approach. The results of 
the study also suggest that simple parent and teacher ratings 
are promising, valid indicators of goal progress.

When analyzing the associations between idiographic 
and nomothetic approaches to measuring goal progress, the 
results were mixed. For example, one standardized measure, 
the teacher rated VABS adaptive composite, communica-
tion, and social change scores correlated moderately with 
PET-GAS ratings, whereas, parent- and teacher-rated BASC 
change scores did not. Further, both nomothetic measures, 
i.e., the VABS and the BASC, failed to correlate with parent 
and teacher IEP progress ratings, although there was a trend 
(p < 0.1) for teacher-rated VABS composite change scores 
and VABS socialization scores to correlate with teacher pro-
gress ratings.

The correlation between idiographic measures such 
as PET-GAS and nomothetic measures such as VABS, 
provides preliminary evidence of construct validity of 

goal attainment scaling as a measurement approach. This 
association between approaches increases when the con-
tent of the items and subscales of the nomothetic measure 
are more closely aligned with the specific IEP goals. For 
example, the VABS, in comparison to the BASC, may 
possess subscales with greater content overlap with the 
National Research Council (2001) specified ASD instruc-
tional domains, which guide the COMPASS IEP goal 
selection.

In contrast, the lack of correlation between the PET-GAS 
and the BASC-2 is consistent with previous literature that 
nomothetic scales are limited in their ability to measure idi-
ographic progress, such as IEP goal attainment. Several char-
acteristics of the BASC-2 may account for this failure. For 
instance, the response choices may not be sensitive to small 
changes in behaviors when three or four options are avail-
able. To illustrate this point, imagine a child who was initially 
rated as “sometimes” engaging in an adaptive behavior such 
as cleaning up after themselves. After intervention, they may 
engage in this activity more frequently, however, a teacher 
or parent may not believe it is enough to score the child as 
“often” performing the skill. In this case, change occurred 
because improvement was observed, but this change was not 
picked up through the nomothetic scale. Additionally, far fewer 
items related to adaptive functioning and skills that accurately 
address those specifically targeted by the IEP goals are likely 
to be included in the BASC-2 compared to a more compre-
hensive measure of adaptive functioning. Of those items, even 
fewer may be related to a student’s individualized goal further 
creating discordance between measurement strategy and the 

Table 1   Partial correlations 
of PET-GAS and parent and 
teacher ratings of idiographic 
and nomothetic change scores 
and Effect size (ES) correlations

VABS is based on the Classroom Edition; BASC is based on Adaptive Composite; Change scores were cal-
culated by subtracting Time 1 ratings collected at the start of the school year from Time 2 ratings collected 
at the end of the school year
The lower diagonal represents the df. ES calculated by correlating variables against group assignment 
(COMPASS vs Control)
*p < .05; **p < .01; ^p < .1; two-tailed test

1 2 3 ES

Idiographic measures
1. PET-GAS change – .43***
2. Parent progress rating .34*/56 – .33*
3. Teacher progress rating .54***/44 .43**/39 – .14
Nomothetic measures
4. Teacher VABS change .36**/54 − .02/31 .38^/22 .11
5. Teacher VAB comm change .27*/54 .11/33 .14/23 − .11
6. Teacher VAB social change .35**/58 .19/35 .38^/22 .19
7. Teaching VAB daily living change .21/57 .09/34 .29/23 .00
8. Teacher VAB motor change .26/34 .07/23 .59*/15 − .16
9. Parent BASC change − .05/75 .03/52 − .17/38 − .05
10. Teacher BASC change .03/80 .01/56 .03/44 − .10
Discriminant validity
11. IQ change − .18/62 .11/37 .12/24 .07
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targeted behavior change. That is, the measurement content 
of the small number of items within a nomothetic subscale is 
unlikely to sensitively and precisely assess a carefully targeted 
and personalized IEP goal.

In addition to evidence of convergent validity, discussed 
above, construct validity also requires demonstration of dis-
criminant validity, i.e., evidence that the scale fails to cor-
relate with constructs not expected to be associated with the 
GAS. Accordingly, we examined correlations between PET-
GAS and measures expected to be discordant to the PET-GAS 
change scores. As predicted, IQ change scores, VABS motor 
skills change scores, and VABS daily living skills change 
scores failed to correlate with PET-GAS.

In sum, the idiographic measure of PET-GAS appears to be 
a sensitive and valid approach for monitoring student goal pro-
gress. The significant correlations between group assignment 
and PET-GAS change and parent progress rating effect sizes 
provides additional psychometric evidence that idiographic 
measures are more sensitive approaches for evaluating treat-
ment outcomes. Evidence for construct validity was primar-
ily demonstrated through high levels of convergent validity 
as verified by strong associations with parallel idiographic 
approaches, i.e., parent and teacher ratings of goal progress, 
and modest levels of association with nomothetic approaches, 
i.e., teacher rated VABs scores assessing broad areas of adap-
tive skill, social, and communication. The stronger associa-
tions with idiographic approaches is not unexpected, given that 
IEP success is predicated on changes in specific and highly 
individualized goals. Additionally, because PET-GAS utilizes 
an individualistic method in monitoring goal progress, educa-
tors can track specific progress milestones for each child.

Another finding of potential importance was the utility of 
teachers and parents as a potential source for student progress 
ratings. Teacher ratings of student performance were robust 
indicators of progress, as they correlated strongly with two 
alternate idiographic measures of progress, i.e., observer rat-
ings, parent ratings.

One limitation of this study, as noted previously, the version 
of the BASC included in this study was not designed to meas-
ure the progress of interventions. In response to this limitation 
of the BASC, the most recent version, the BASC-3 (Reyn-
olds & Kamphaus, 2015), includes the BASC-3 Flex Moni-
tor, which is designed to monitor changes in behavior over 
time. Publishers indicate parent, teacher, and self-report forms 
are available, and can measure the effectiveness of behavio-
ral interventions. Further research on the PET-GAS should 
include comparisons to the BASC-3 Flex Monitor to further 
establish construct validity and utility in measuring change.

Appendix

GAS Development and Coding Instructions

Instructions: A 3-point Likert Scale is applied for each of the 
three dimensions described. Each scale has its own anchors.

Level of Difficulty

1 2 3

Not at all difficult Somewhat difficult Very difficult

(1) The skill is very close to what the child is already 
described as able to perform in the present levels of per-
formance.
(2) The present levels of performance indicates that the 
child is able to perform the skill in limited ways com-
pared to what is written in the objective (limited peo-
ple, prompts, or places); if PLEP says child has difficulty 
doing it, score a “2”.
(3) The present levels of performance indicates that the 
child is unable to perform skill with anyone, anywhere, 
or with any prompts compared to what is written in the 
objective.

Measurability

1 2 3

Not at all measurable Somewhat measurable Very measurable

(1) None or only one indicator (prompt level, criterion for 
success; observable skill) is listed for in each description.
(2) Two of the three indicators (prompt level, criterion for 
success; observable skill) are provided.
(3) Describes all three indicators (prompt level, criterion 
for success; observable skill).

Equality

1 2 3

Not at all equal Somewhat equal Clearly equal



3351Journal of Autism and Developmental Disorders (2022) 52:3344–3352	

1 3

(1) None or only one of the three descriptions 
(−1, + 1, + 2) are equilibrated appropriately in refer-
ence to the targeted objective (which is the zero level). 
Descriptions of prompts do not follow increasing inde-
pendence from −2 to + 2 and go from environmental/vis-
ual to verbal/physical and /or the skill frequency increases 
or reduces by less or more than 50% (do not include the 
present levels of performance −2 description) relative to 
the zero level.
(2) Two of the three descriptions (−1, + 1, + 2) are equili-
brated appropriately in reference to the targeted objective 
(which is the zero level) accordingly from verbal/physi-
cal to visual/environmental prompts or the frequency of 
skill increases or reduces by at least 50% relative to the 
targeted objective (do not include the present levels of 
performance -2 description).
(3) All of the three descriptions (−1, + 1, + 2) relative to 
the targeted objective are equilibrated and scaled appro-
priately: hierarchy of skills are reduced from verbal/
physical to visual/environmental or frequency of skill 
increases or reduces by at least 50% for the all descrip-
tions.
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