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Abstract Goal attainment scaling (GAS) holds promise as

an idiographic approach for measuring outcomes of psy-

chosocial interventions in community settings. GAS has

been criticized for untested assumptions of scaling level

(i.e., interval or ordinal), inter-individual equivalence and

comparability, and reliability of coding across different

behavioral observation methods. We tested assumptions of

equality between GAS descriptions for outcome measure-

ment in a randomized trial (i.e., measurability, equidistance,

level of difficulty, comparability of behavior samples col-

lected from teachers vs. researchers and live vs. videotape).

Results suggest GAS descriptions can be evaluated for

equivalency, that teacher collected behavior samples are

representative, and that varied sources of behavior samples

can be reliably coded. GAS is a promising measurement

approach. Recommendations are provided to ensure meth-

odological quality.

Keywords Goal attainment scaling � Outcome

measurement � Autism � Randomized controlled trials �
Reliability � Psychosocial intervention

Although past and current legislation on educational reform

(No Child Left Behind Act 2001; Individuals with Disabil-

ities Act 2004) continues to focus on outcome measurement,

the academic and standards-based assessment and account-

ability measurement systems used in today’s classrooms are

limited to monitoring of academic skills when applied at the

program or group levels of assessment (i.e., nomothetic

assessment). However, these systems fall short of what is

needed in an assessment system at the level of the individual

student—the ability to discern whether or not children with

individualized teaching plans are responding to their edu-

cational programs (i.e., idiographic assessment). For more

than 30 years, educational researchers and practitioners have

lamented the limitations of traditional assessment methods

for monitoring the quality and impact of educational pro-

grams of children with disabilities (Shuster et al. 1984).

Similar challenges have been identified by researchers and

clinicians from other fields when evaluating the quality and

outcomes of their services for persons receiving individu-

alized programming. Most of our current assessment sys-

tems, including curriculum based measurement approaches,

continue to assume a nomothetic approach, that all individ-

uals can be assessed along similar dimensions, using similar

measures or rating systems. Nomothetic approaches work

well for group comparisons, when everyone can be viewed as

or treated as having similar goals (as in a class of students all

learning the same curriculum), but lack sensitivity for

classroom and large scale evaluation approaches to assist

teachers and administrators in making data based decisions

regarding the effectiveness of their instruction at the student

level (Quenemoen et al. 2003) and for those in special edu-

cation programs. Within special education, by definition,

each student has an individualized plan, and, by law, the

assessment of that plan must take into account the fact that

goals and how to rate them are also individualized. This is the

definition of an idiographic approach. Progress monitoring

systems, such as general curriculum based measurement,

also pose limitations due to a lack of standards for the
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nonacademic skills that often are central to the special edu-

cation curriculum. For example, the educational programs of

students with autism must include specialized individualized

instruction on communication, socialization, and indepen-

dence (NRC 2001)—pivotal skills that underlie success in all

areas of learning and are associated with positive outcomes,

yet difficult to measure. Alternative measurement approa-

ches are, therefore, necessary and crucial for monitoring

progress and measuring outcomes of essential skills for

students in special education, such as those with autism.

Goal attainment scaling emerged more than 40 years

ago as one possible solution to the need for individualized

assessment. Originally developed as a measurement tool

first applied in mental health settings (Cytrynbaum et al.

1979; Kiresuk and Sherman 1968; Kiresuk et al. 1994),

goal attainment scaling was created for program evaluation

purposes and was considered superior for its suitability for

individual and group outcome analysis of highly diverse

and individualized treatments (Kiresuk and Sherman

1968). Since then goal attainment scaling has become a

standard outcome measurement approach for school con-

sultation research (e.g., Ruble et al. 2010a; Sheridan et al.

2006; Sladeczek et al. 2001), particularly because it is

compatible with the IEP objectives that operationalize a

student’s special education program goals (Oren and

Ogletree 2000; Shuster et al. 1984).

Although goal attainment scaling holds promise as a

substantive and sensitive approach for measuring the out-

comes of personalized psychosocial interventions delivered

in mental health and educational settings, there are several

assumptions of this approach that have not been fully

explored empirically, which have served to limit its

acceptability and applicability in research and evaluation.

Specific concerns include whether GAS scores are interval

or ordinal, are comparable across groups, and are reliable

and comparable when people apply different behavioral

observation methods (e.g., ratings from live observation vs.

videotaped observation or from teacher supplied vs.

researcher supplied tapes of behavior).

The first issue, level of measurement, has sparked con-

siderable debate about the computation and statistical

analyses of GAS scores. MacKay et al. (1996) argued

strongly that GAS scores do not represent interval data and

should not be converted into standard scores, encouraging

instead the use of non-parametric approaches. In contrast,

others have argued that parametric methods are appropriate

because the metric approximates a normal distribution, and

results based on assuming the data are ordinal or interval

show negligible differences (Cardillo and Smith 1994;

Malec 1999; Ottenbacher and Cusick 1993). GAS scores

are most likely to approximate interval ratings when

benchmarks are carefully constructed based on clear pro-

cedures and include consistent and well defined use of

frequency or other qualitative features (e.g., prompting

level). Moreover, it is sometimes difficult to insure that

ratings are truly of equal intervals (i.e., some ratings may

be rather close to one another or perhaps too far apart). At

the very least, these problems and controversies suggest

that researchers should exercise care in the creation of GAS

and apply the simplest and most practically meaningful

approach of using raw scores (i.e., the total score across

goals or the average rating across goals) for comparisons

between groups rather than converted scores based on

assumptions of normality. This is because using raw total

scores across goals creates more score categories which

tend to more likely reflect a continuous distribution and

better reflect a normal distribution.

The second and third issues of comparability of GAS

scores across groups and interrater agreement when

behavior is collected using different sources were particu-

larly important for our purposes. Goal attainment scaling

was applied as the outcome measurement approach in two

randomized controlled trials (RCT; Ruble et al. 2010a, b,

2011) to evaluate a parent-teacher consultation program

and decision-planning framework called the Collaborative

Model for Promoting Competence and Success

(COMPASS; Ruble and Dalrymple 2002; Ruble et al.

2012) specialized to children with autism. COMPASS

helps identify educational goals and objectives and gener-

ates personalized, research supported, educational inter-

vention strategies using information provided by parents

and teachers on the personal and environmental challenges

and supports of the child with autism. The COMPASS

intervention consisted of an initial 3-h parent-teacher

consultation that took place near the start of the school

year, followed by four teacher coaching sessions that lasted

about 90 min each and occurred about 4–6 weeks

throughout the remainder of the school year. Goal attain-

ment scaling was the primary monitoring and outcome

measurement tool applied throughout all study phases of

baseline, coaching, and final evaluation. Both studies

included a comparison or placebo control group. The sec-

ond study included a third condition consisting of a web-

based teacher coaching group, which utilized web-based

videoconferencing technology for the follow-up coaching

sessions to compare the effects of web-based versus face-

to-face coaching (Ruble et al. 2011). For both studies, the

final GAS scores were collected at the end of the school

year by an observer who used direct observation rather than

teacher report, was independent from the research team,

and was unaware of group assignment.

A serious concern when comparing groups in random-

ized trials is the need to demonstrate the pre-intervention

equivalence of GAS descriptions between the control and

intervention groups. If GAS scores are higher in the

experimental conditions at the end of the school year,
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an alternative explanation might be that the initial scaled

descriptions of behavior were not equivalent across groups.

That is, one could argue that the targeted outcomes as

scaled using GAS were less difficult and easier for children

in the experimental group to achieve compared to the

control group children; that skills were written in more

measureable terms and thus easier to be observed and

coded in the experimental groups; or that the intervals

between each scaled description were unequal and favored

the experimental group. Although ideally comparability

should be realized when utilizing random assignment, it

should not be assumed in experimental or other correla-

tional research designs.

To address these potential issues of comparability, we

developed a coding framework for GAS scoring and

operationalized three comparison features: (a) measurabil-

ity; (b) equidistance; and (c) level of difficulty. We asked

three questions: (a) is the goal and the associated bench-

marks relative to each goal described in measurable terms

that are comparable between groups; (b) is the distance

between each of the benchmarks for each scale of equal

intervals and comparable between groups; and (c) is the

level of difficulty between the baseline or starting levels of

performance and the targeted outcome goal comparable

between groups? If differences are identified, then outcome

analyses should account for them statistically using the

scores as covariates. We were also interested in the inde-

pendence of these three comparison features and asked if

they correlated with one another.

For the third issue of reliability, we were interested in

whether interrater agreement was impacted by method of

observation (i.e., use of live vs. videotaped behavior sam-

ples). If we could demonstrate adequate interrater agree-

ment from the same behavior coded from direct

observation and from videotape, then we would have

confidence in the use of videotaped recordings for moni-

toring GAS scores. Also, the ability to use teacher video-

taping would reduce the likelihood of missing data and free

up a practically significant amount of consulting time as

teachers could submit videotapes of instruction that would

allow for valid and reliable data and serve as an acceptable

substitute for a consultant or researcher going into the

classroom for data collection purposes. It would also keep

children from needing to be disrupted by intrusive obser-

vation from their classroom routine, reducing stress for the

teacher and student. We were also interested in whether

scores would be equivalent if behavioral samples were

selected by different sources (i.e., teacher- or researcher-

selected behavior samples). For example, were tapes pro-

vided by teachers biased toward showing the best case

scenarios of behavior, potentially causing score inflation?

Because the second study focused on teacher provided

examples of behavior during the four follow-up teacher

coaching sessions, a potential concern was that teachers

taped instructional situations repeatedly until they collected

the most optimum example that was not truly representa-

tive of the child’s actual and most consistent level of

performance.

To address the aforementioned issues, we conducted two

sets of analyses. To test for observer differences in

choosing behavior samples, using study 2 data, we com-

pared the mean GAS scores collected from behavior sam-

ples provided by the teacher to samples collected by direct

observations of instruction conducted on a different day by

the researcher. Both teacher and researcher behavior sam-

ples were based on the same targeted skills. To test for

differences due to videotaping, also in study 2, we evalu-

ated the interrater agreement between a coder who rated

behavior from direct observation and a second coder who

rated the same behavior sample from a videotape collected

by the researcher conducting the live observation.

In summary, for the first set of questions, we asked:

(a) are the three features—measurability, equidistance, and

level of difficulty of the targeted outcome objectives sim-

ilar between the comparison and experimental groups, and

(b) independent from one another? For the second set of

questions, we asked: (a) are scores based on teacher sup-

plied versus researcher supplied videotaped samples of

behavior similar (i.e., same goal, but two different behavior

samples collected on different days but within 1 week of

each other), and (b) are GAS ratings coded from live versus

video-taped samples of the same behavior (measured at the

same time) similar?

Method

Both the first and second set of questions were answered

using secondary analysis of data collected from two ran-

domized controlled trials (RCTs) of teacher consultation

for students with autism (Ruble et al. 2010a, 2011).

Overview of Study Sample 1 and Study Sample 2

Participants and Procedure

For both study samples, similar procedures were used for

participant recruitment and selection. Teacher participants

were special education teachers who had at least one stu-

dent with autism on her caseload. Child participants were

selected if they were between the ages of 3–8 years, had an

existing DSM-IV-TR diagnosis of autism and no comorbid

sensory disorders, and were receiving special education

services in a public school under the educational category

of autism. The researchers contacted district and school

administrators in one Southeastern and one Midwestern
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state for permission and support to recruit teachers. Inter-

ested administrators forwarded names of special education

teachers to the researchers. Then, special education

teachers were contacted directly by the researchers. Fol-

lowing teacher agreement to participate, the initials of all

students with autism were provided, and one child was

randomly selected from the teacher’s caseload. The teacher

then asked the parent/caregiver of that student for per-

mission to be contacted by the researchers. If the parent/

caregiver refused to participate, another child was ran-

domly selected. Both teachers and parents/caregivers pro-

vided informed consent to participate.

Child participants received one of two screeners—the

Modified Checklist for Autism in Toddlers (M-CHAT;

Robins et al. 2001) for children under 4 years old, and the

Social Communication Questionnaire (SCQ; Rutter et al.

2004) for those 4 or older. The diagnosis of autism

was confirmed with the Autism Diagnostic Observation

Schedule—Generic (Lord et al. 2000). In addition, stan-

dardized measures of child language (Oral and Written

Language Scales; Carrow-Woolfolk 1995), cognitive abil-

ity (Differential Abilities Scale; Elliott 1990), and adaptive

behavior (Classroom Edition of the Vineland Adaptive

Behavior Scales; Sparrow et al. 2005) were also used to

determine group equivalence between participants prior to

randomization and at baseline.

Participants recruited for the first study were 35 teacher-

student dyads and for the second study 44 teacher-child

dyads. After random assignment, for the first study 17

dyads completed the control condition and 18 completed

the face-to-face condition; for the second study, 15 dyads

completed a placebo control condition, in which teachers

participated in online instructional modules on three evi-

dence based practices in autism; 14 completed face-to-face

coaching sessions; and 15 completed web-based coaching

sessions. For the two experimental conditions, both

received an initial face-to-face COMPASS consultation

near the beginning of the school year. The demographic

characteristics of participants for each study are provided

in Table 1.

Goal Attainment Scale Development and Measurement

Studies on interrater agreement show that GAS ratings are

reliable when objectives are clear and measurable (Cytryn-

baum et al. 1979; Malec 1999; Schlosser 2004; Shefler et al.

2001; Stolee et al. 1999). To ensure generation of clear and

measureable goals, a written procedure for creating the GAS

descriptions were used for both study 1 and 2 (see Table 2,

Fig. 1; Ruble et al. 2012). After the GAS descriptions were

written, an independent observer coded each goal for the

three features of measurability, equidistance, and diffi-

culty. Table 2 and Fig. 1 summarize instructions used by

observers for coding GAS descriptions. As mentioned ear-

lier, because study 2 included web-based videoconferenc-

ing, we also examined potential differences in interrater

agreement of behavior samples coded live versus via vid-

eotape, and comparability when ratings were made from

tapes collected and supplied by teachers versus those

obtained by the research team.

Goal attainment scale measurement of student progress of

the experimental groups was evaluated against student

progress of the control groups toward three IEP objectives

selected at the start of the school year. IEP objectives were

selected if they represented skills critical for students with

autism: a social skill, a communication skill, and a learning

skill for both groups (NRC 2001; Ruble et al. 2010b). For the

first study sample, the control group represented children

who received their usual special education program. Control

group teachers in the second study sample were provided

online resources of evidence based teaching methods for

students with autism (e.g., http://autismpdc.fpg.unc.edu/

content/evidence-based-practices) that are available to the

public. Both were considered control group participants

because they had no direct interaction with the research team

throughout the school year.

The experimental groups, however, all received the

consultation intervention, COMPASS. Details of the inter-

vention are provided in Ruble et al. (2010a, 2012). An initial

consultation was provided to the child’s teacher and parent

at the beginning of the school year. One outcome of the

consultation was the selection of three personalized teaching

goals and intervention plans for each child. The domains of

the teaching goals were similar to the control group and

represented a social, communication, or independent skill.

Table 1 Participant characteristics of sample 1 and 2

Sample 1

M (SD)

Sample 2

M (SD)

Child

Age (years) 6.1 (1.7) 5.7 (1.5)

Differential Abilities Scalea 46.8 (24.1) 56.3 (22.1)

Oral and Written Language

Scalesa
46.7 (18.5) 53.6 (13.1)

Vineland Adaptive Behavior

Scales (TR)b
63.6 (13.3) 59.8 (13.7)

Teacher

Total number of children

with autism taughtc
6.5 (9.0) 8.4 (16.4)

Total years with children

with autism

6.8 (7.0) 5.7 (5.7)

TR teacher report
a Standard score
b Teacher report
c Refers to total throughout teaching career
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After the initial consultation, teachers received four coach-

ing sessions throughout the remainder of the school year.

Each coaching session occurred about every 5 weeks. The

GAS templates were developed for the experimental groups

subsequent to the initial consultation and prior to the first

teacher coaching session.

As mentioned, to create the GAS descriptions for both

experimental and control groups, a protocol was developed

to ensure that the descriptions were written using a sys-

tematic approach that would facilitate comparability

between groups (complete instructions are available from

first author). The original process for developing and using

goal attainment scaling is described in Kiresuk et al. (1994)

and involves (a) creating the goal attainment scale (GAS)

prior to the onset of intervention; (b) implementing the

intervention; (c) evaluating progress following the inter-

vention; and (d) comparing outcomes against targeted

goals within and across individuals. Prior to the onset of

intervention, goals are identified and written onto a GAS

template (see Table 3). An individual may have a single

goal or multiple goals. Weights can be assigned to each

goal according to overall priority and relative to the other

Table 2 Definitions of measurability, difficulty, and equidistance ratings used by independent raters

Measurability

1. None or only one indicator (prompt level, criterion for success; observable skill) is described in the goals

2. Two of the three indicators (prompt level, criterion for success; observable skill) are described in the goals

3. All three indicators (prompt level, criterion for success; observable skill) are described in the goals

[Note: For prompt level, both the type of prompt and frequency of prompt must be provided in all the goals for the highest score]

Difficulty

1. Skill is very close to what the child is already described as able to perform in the present levels of performance

2. The present levels of performance indicates that the child is able to perform the skill in limited ways compared to what is written in the

objective (limited people, prompts, or places); if present levels says the child has difficulty with the skill, 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

Equidistance

1. None or only one of the three descriptions are equilibrated appropriately in reference to the goal.

2. Two of the three descriptions are equilibrated appropriately in reference to the goal.

3. All of the three descriptions relative to the goal are equilibrated and scaled appropriately

[Note: Refer to Fig. 1 for examples of ordered criteria. Prompts are correctly ordered when they go from most to least restrictive and/or the

skill frequency increased by 50% relative to objective for ?1 and ?2 and is decreased by 50% for -1 (do not include the present levels of

performance -2 description in the rating of this dimension)]

Dimension GAS Score

-2 -1 0 +1 +2

Frequency of skill Lowest Highest

Frequency of prompting Highest Lowest

Form of prompting Physical                                                  Visual supports /  Independent 

Context Structured / One context                          Unstructured / Many contexts

Person An adult                                                         Many adults / Many peers

Materials One set of materials                                      Variety of materials

Developmental 

sequence of skill Lowest                                                                                        Highest

Fig. 1 Considerations when

writing the GAS benchmarks

1978 J Autism Dev Disord (2012) 42:1974–1983
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objectives. To create the GAS, descriptors or benchmarks

are developed for each of the criterion levels. The standard

GAS measurement system is based on a 5-point response

scale: -2 (worse expected outcome), -1 (less than

expected outcome), 0 (expected outcome), ?1 (more than

expected outcome), and ?2 (best expected outcome). After

the GAS is generated, the intervention(s) is provided, and

the GAS can be used to monitor progress toward goal

completion at specified time durations or at the end of the

intervention. For determining final progress toward goal

attainment, raw scores based on the GAS are computed.

Because scores are assumed to be standardized, they can be

converted to T scores (i.e., M = 50; SD = 10) using the

Kiresuk-Sherman formula (Kiresuk et al. 1994) and com-

pared across individuals.

Instead of applying the standard 5-point description (i.e.,

-2 = worst possible outcome), we modified our scales to

better represent our population and better match our eval-

uation approach. Because autism is not a disability associ-

ated with regression (unlike disorders such as muscular

dystrophy or Rett’s syndrome), we applied the recommen-

dation from Schlosser (2004), that the -2 level represent

baseline or present level of performance. If indeed, the child

made no progress on their objective by the end of the school

year, this would in fact represent the worst possible out-

come. Thus, the following 5-point rating scale used was:

-2 = child’s present levels of performance, -1 = pro-

gress, 0 = expected level of outcome, ?1 = somewhat

more than expected, ?2 = much more than expected (see

Table 3). The score of zero represented improvement con-

sistent with the actual description of the written IEP

objective. The GAS scores for each of the three skills were

summed at the end of the year following the COMPASS

intervention. As mentioned, all of the GAS ratings used to

determine post-treatment effectiveness was based on direct

observations rather than teacher ratings. For final data

assessment of study samples 1 and 2, teachers were

instructed to demonstrate for the independent observer each

of the three targeted objectives during a curriculum based

instructional situation, which typically lasted for 20 min.

To determine inter-rater agreement of the GAS scores, the

mean sum of the total raw scores was calculated at baseline

and at final evaluation using sample 1 data. The scores from

the blinded observer were compared to the scores deter-

mined by a primary observer. Using intraclass correlation

(ICC), the inter-rater agreement of the ratings for the

Table 3 Example of a completed GAS form

-2

Present level of

performance

-1

Progress

0

Expected level of outcome

(GOAL)

?1

Somewhat more than

expected

?2

Much more than expected

Aggresses when given a

task he does not want to

do. Is difficult to

motivate. Does not have

a more appropriate way

to communicate refusals

or to negotiate

When presented with a

task menu, Anthony will

start and complete three

(1) 2–3 min tasks each

day without aggression

with one (2) adult verbal

cue (e.g., time to work)

and gestural/picture cues

across 2 weeks

When presented with a

task menu, Anthony will

start and complete three

2–3 min tasks each day

without aggression with

one adult verbal cue

(e.g., time to work) and

gestural/picture cues

across 2 weeks

When presented with a

task menu, Anthony will

start and complete three

(4) 2–3 min tasks each

day without aggression

with one (0) adult verbal

cue (e.g., time to work)

and gestural/picture cues

across 2 weeks

When presented with a

task menu, Anthony will

start and complete three

(6) 2–3 min tasks each

day without aggression

with one (0) adult verbal

cue (e.g., time to work)

and gestural/picture cues

across 2 weeks

Has difficulty imitating

others, especially

children using actions

with objects. Likes

objects he can

manipulate

Anthony will imitate play

activities for five (2)

minutes with at least

three (1) different

preferred objects

(dinosaurs, animals,

doll…) each day across

2 weeks

Anthony will imitate adult

play activities for 5 min

with at least three

different preferred

objects (dinosaurs,

animals, doll…) each

day across 2 weeks

Anthony will imitate adult

play activities for five (7)

minutes with at least

three (4) different

preferred objects

(dinosaurs, animals,

doll…) each day across

2 weeks

Anthony will imitate adult

(peer) play activities for

five (10) minutes with at

least three (6) different

preferred objects

(dinosaurs, animals,

doll…) each day across

2 weeks

May use aggression as a

way to request. Relies on

adult prompts to make

requests

Anthony will make 10 (5)

different requests per

day independently (with

verbal cues) or as a

response to a question

(go home, eat, help,

more, finished, various

objects/activities) using

sign, pictures, or verbal

on a daily basis

Anthony will make 10

different requests per

day independently (go

home, eat, help, more,

finished, various objects/

activities) or as a

response to a question

(‘‘what do you want?’’)

using sign, pictures, or

verbalization on a daily

basis

Anthony will make 10 (15)

different requests per

day independently (go

home, eat, help, more,

finished, various objects/

activities) or as a

response to a question

(‘‘what do you want?’’)

using sign, pictures, or

verbalization on a daily

basis

Anthony will make 10 (20)

different requests per

day independently (go

home, eat, help, more,

finished, various objects/

activities) or as a

response to a question

(‘‘what do you want?’’)

using sign, pictures, or

verbalization on a daily

basis
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blinded final observer and the primary observer was .99 at

the final assessment.

Data Analysis

We treated the mean of the sum of the raw GAS scores as

interval variables because we developed and applied a stan-

dard approach for developing the GAS benchmarks that was

designed to emulate equal interval scale construction, as rec-

ommended by Schlosser (2004). That is, the GAS descriptions

were based on accumulative frequency, decreasing prompts,

and increasing performance or generalization (i.e., able to

demonstrate skill with more adults or peers, in different

classrooms, and with different materials; see Fig. 1). For the

first set of research questions Independent t tests were used to

compare the mean scores on each of the three criterion features

(measurability, equidistance, difficulty) by group assignment

(control; experimental) using study sample 1, and ANOVAs

were used to evaluate the comparability of the three features

by group assignment (control; face-to-face; web-based) using

study sample 2. Pearson correlations were used to test the

relationship between each of the three criterion features within

each sample.

For the second set of research questions we wanted to

determine whether teachers provided a biased or inflated

sample of behavior for coding. So, a paired t test was

conducted to compare GAS ratings of behavior samples

collected from videotaped samples from the teacher and

researcher. A paired t test was also conducted to compare

GAS ratings of behavior samples collected from live

observations from the researcher and videotaped by the

researcher. Intraclass correlations were also calculated to

determine agreement and consistency between the different

sources (i.e., teacher vs. researcher supplied videotape and

live vs. videotaped).

Results

Interrater Reliability of Measurability, Equidistance

and Level of Difficulty

After the GAS forms were written, a rater who was una-

ware of the group assignment evaluated the scaling for

each goal on three criteria: (a) measurability of the scaled

descriptions; (b) equidistance between each of the bench-

mark descriptions; and (c) degree of difficulty of the out-

come skill compared to the student’s present levels of

performance. To establish interrater agreement, two raters

independently coded 20% of the GAS forms for the three

features of measurability, equidistance, and difficulty using

sample 1. The intraclass correlation (ICC) for average

agreement was .96 (95% CI [.87, .99]) for measurability,

.96 (95% CI [.74, .99]) for equidistance, and .59 (95% CI

[-.18, .81]) for difficulty. Using the same procedure for

sample 2, the ICC for average agreement was 1.0 for

measurability, .96 (95% CI [.84, .99]) for equidistance, and

.96 (95% CI [.83, .99]) for difficulty.

Measurability, Equidistance, and Level of Difficulty

Independent t tests based on the three scores for measur-

ability, equidistance, and level of difficulty for sample 1

showed no statistically significant differences between the

groups for each of the features (upper half of Table 4). For the

second sample, a statistically significant difference was found

for one of the three features, level of difficulty (lower half of

Table 4). Bonferroni post hoc comparisons show the web-

based group (M = 2.6) had statistically significant higher

mean difficulty ratings compared to the placebo control group

(M = 2.3), t(41) = -2.8, p = .008. No other statistically

significant difference was observed between groups.

Given that we did not expect scores on each feature to

correlate, we used a conservative alpha level of .0167 (i.e.,

.05/3, Bonferroni adjustment to control for inflated Type I

errors for the set of correlations) for each set of correlations

within each study sample. Examination of the intercorre-

lation matrix (Table 5) based on Pearson correlation

coefficient (2-tailed) show that the three qualitative fea-

tures—measurability, difficulty, and equidistance were not

linearly associated with one another in samples 1 and 2.

Interrater Agreement Based on Source of Behavior

Teacher Versus Researcher Supplied

Data from sample 2 allowed us to determine if teachers

displayed a differential preference toward showing the best

case scenarios of behavior and potentially causing score

inflation. A total of 25 out of 29 observations were com-

pared (i.e., four scores were missing because the teacher

did not supply a tape of one of the skills to observe).

A paired t test indicated no statistically significant differ-

ence between the mean GAS scores for teacher supplied

(M = -.19; SD = .71) versus researcher supplied (M =

-.40; SD = .67) behavior samples, t(24) = -1.6, p = .11,

r = .58, p = .002. An ICC of .74, 95% CI (.40, .88) was

calculated for average consistency and .58, 95% CI (.25,

.79) for single consistency, while ICC for average agree-

ment was .72, 95% CI (.39, .88) and .57, 95% CI (.24, .78)

for single agreement.

Video Versus Live Observation

The interrater reliability between ratings based on scores

gathered through direct observation and scores coded from

1980 J Autism Dev Disord (2012) 42:1974–1983
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videotape of the same behavior sample was conducted for

52% of the observations in sample 2. The primary coder

was unaware of group assignment. An ICC of .91, 95% CI

(.78, .96) was calculated for average consistency and .83,

95% CI (.64, .92) for single consistency, while ICC for

average agreement was .90, 95% CI (.76, .96) and .82, 95%

CI (.61, .92) for single agreement. A paired t test showed

no statistically significant difference in GAS ratings

between video supplied mean scores (M = -.73; SD =

.71) and mean scores based on live coding (M = -.90;

SD = .79), t(22) = 1.83, p = .08, r = .84, p \ .001.

Discussion

The purpose of this study was to establish and evaluate

protocols designed to ameliorate concerns of comparability

of GAS descriptions across individuals and groups and

reliability of GAS scores based on varying levels of data

sources. Results from our analyses of two different samples

indicate that the assessment of features of measurability,

equidistance, and level of difficulty when using GAS are

essential. Although data from sample one revealed no

differences in the three dimensions across groups, data

analysis from sample two did show a statistically signifi-

cant difference in the level of difficulty in favor of the

control group versus the web-based group. This finding

means the web-based group consisted of goals that were

judged to be more difficult as a group compared to the

control group and suggests that researchers might consider

including level of difficulty ratings as a covariate or

moderator in their group comparisons based on GAS rat-

ings. In general, in order for GAS scores to be able to be

treated as equivalent across the groups, it is important that

these three criterion measure scores be calculated for each

study. Ideally, they should be determined a priori and

corrections made if necessary. At the very least, they can

be calculated post hoc and if they are not equivalent, then

researchers might consider including any one of these three

criterion measure scores as covariates or moderators in data

analysis following the primary analyses without adjust-

ments, depending on how each criterion relates to GAS

scores.

Our question regarding teacher bias in the selection of

behavior samples for scoring by the researcher indicated

that teachers do not select unrepresentative behavior sam-

ples for coding, and concerns that they are conducting

multiple observations to select a more favorable outcome

are therefore unsupported. This finding is important

because it helps validate the approach of teacher selected

behavior samples for outcome monitoring. The use of

videotapes and other means of technology as alternatives to

live data collection will help give teachers, consultants, and

Table 4 Sample 1 and 2 results of GAS features between experimental and control groups

Group

Sample 1 Comparison

(n = 17)

Face

(n = 18)

GAS Feature M SD M SD t p SEdiff g2

Measurability 2.5 .58 2.6 .51 -.86 .39 .18 .09

Difficulty 2.3 .35 2.1 .45 1.7 .09 .14 .24

Equidistance 2.8 .35 2.8 .30 .4 .69 .11 0

Group

Sample 2 Comparison

(n = 15)

Face

(n = 14)

Web

(n = 15)

GAS feature M SD M SD M SD F p MSE gpartial
2

Measurability 2.7 .31 2.5 .38 2.4 .34 3.1 .06 .12 .13

Difficulty 2.3 .31 2.5 .38 2.6 .41 3.9 .03 .14 .16a

Equidistance 2.8 .28 2.7 .27 2.8 .35 .5 .63 .09 .02

Face face-to-face group, Web web-based teacher coaching group
a Post hoc analysis using Bonferroni test indicated that that the mean score for the comparison group was statistically significant different from

Web. The face-to-face group was not statistically significant different from either of the other two groups

Table 5 Pearson correlations between features in samples 1 and 2

Variable Measurability Difficulty Equidistance

Measurability –

Difficulty -.02 (-.31) –

Equidistance -.02 (.19) -.04 (-.06) –

Values in parentheses are from sample 2
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school administrators’ confidence in the selection and use

of such means. It also reduces the need for resources and

travel to schools and classroom. Finally, it lends ecological

validity to the approach as teachers made many comments

throughout the study of the ease of use of the mini cam-

corders used and the preference for making their own tapes

during the child’s natural learning routines, rather than

setting up situations that often required children to dem-

onstrate skills during nonroutine times (Jung et al. 2011).

Lastly, analysis of the interrater reliability of GAS

scores based on different sources of behavior samples

suggests that overall scores are able to be reliably coded.

This finding is consistent with previous research

(Cytrynbaum et al. 1979; Malec 1999; Schlosser 2004;

Shefler et al. 2001; Stolee et al. 1999), indicating that

regardless of whether the samples of behavior come from

live observations or videotape, ratings are exchangeable for

these two methods. However, Schlosser (2004) recommends

that reliability of GAS scores be calculated on a case-by-

case basis or, in other words, reliability should not be

assumed and instead be tested for each study sample.

Otherwise, ‘‘referencing the reliability coefficients from

prior studies as the sole warrant for presuming the score

integrity of entirely new data’’ (p. 512) can create a problem

known as ‘‘reliability induction’’ (Vacha-Hasse et al. 2000).

Results are mixed on the reliability (comparability) of GAS

scores when scales are created by different judges for the

same individual (Shefler et al. 2001; Steenbeck et al. 2010).

That is, there may be some unreliability in the creation of

consistent GAS scales, but once created they tend to be rated

similarly. Smith (1994) and Schlosser (2004) concluded,

however, that identical goal development should not be a

required component of reliability for goal attainment scaling

because different goals could be generated from the same

problem area by various goal developers.

Recommendations

In summary, we offer several recommendations for creat-

ing and applying reliable and valid GAS templates. First, it

is important to practice writing GAS templates prior to

conducting the study and to use a standardized and sys-

tematic approach in writing the GAS goals. We have

provided some instructions developed for our studies along

with several examples and detailed descriptions (Ruble

et al. 2012). To test whether the GAS goals are equivalent

between groups, identify naı̈ve coders and have them

evaluate the GAS goals using the three dimensions

described in this study.

Second, generate GAS objectives prior to onset of the

intervention. If the study is longitudinal, it is vital that the

goals that are established at the onset of the study remain

the same goals that are analyzed at the end of the study for

valid between group comparisons. The intervention plans

may be adapted or modified according to responsiveness to

the intervention, but the goals should remain the same.

Third, test whether GAS goals are equivalent using the

three dimensions we described and tested. Ideally, this

evaluation of equivalence should be conducted prior to

implementation of the intervention and any corrections to

the GAS goals made at that time. If, however, goal

equivalence is evaluated after the onset of intervention,

analysis of covariance can be applied if differences

between any of the dimensions are observed between

groups. Finally, it is necessary to evaluate the assumptions

of equivalency and interrater reliability for each study. Our

data indicated that even though we were able to reliably

code data from the GAS templates, creating equivalent

goals may be difficult. Even with strong protocols in place

in helping to generate high quality goal descriptions, dif-

ferences can occur which suggest the need both for a priori

carefulness in crafting goals and for post hoc verification of

equivalence.

Although several evidence based practices are now

available for children with autism, there are still many

areas where our knowledge is very limited. Moreover, even

when practices are available, there are still problems in

how to implement and evaluate the effectiveness of

research supported interventions in natural environments.

Regardless, a key problem is developing feasible means for

evaluating progress, especially when interventions are

individually tailored. Based on our findings, goal attain-

ment scaling appears to be a promising idiographic

approach for measuring intervention effectiveness.
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