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Presenter
Presentation Notes
Thank you for being here today. Although the content of my presentation focuses on research in educational settings, the information also applies to community based outpatient settings. Today I will discuss the challenges we face in measuring the effectiveness of our  autism interventions when delivered in community based settings  and discuss an outcome measurement approach called goal attainment scalingI will  demonstrate how we applied goal attainment scaling and addressed some if its untested assumptions and limitations within a randomized controlled study of teacher consultation  



What is the problem we are trying 
to address?
Improve the educational outcomes of children 
with autism
Our educational system is the only public funded 
and mandated agency to provide services
BUT… national shortage of special educators
Educators lack knowledge of evidence based 
practices (Hess et al., 2008; Stahmer et al., 2005)
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Presentation Notes
What led us to search for ways to measure intervention outcomes is the need for approaches to support community based practitioners –in our case those were classroom teachers. We focus on schools, because it is the single agency mandated to provide servicesBut schools face serious issues ….  we have a national shortage of special education teachersThose that are in the field often lack knowledge of evidence based practices.



Consultation
Consultation is a method to serve a large 
number of students by increasing teacher 
skills

Teacher consultation is effective (Busse et al., 
1995; Medway & Updyke, 1985; Sheridan et al., 1996)
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One intervention approach that is well suited for meeting the high needs of better trained and supported teachers is consultation.By increasing the skills of teachers, we can serve a larger number of children more effectively.Research reviews indicate consultation is effective.Many models of consultation have been studied.  - such as behavioral, conjoint behavioral, and  systems consultation



Challenge

How do we conduct experimental treatment 
studies when
◦ Treatment outcomes are often different for each child
◦ Children start at different baseline levels
◦ Norm referenced tests are not sensitive to measuring 

the goals or the effects of the intervention
◦ Measurement approach needs to be able to be 

implemented in community settings
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The challenge we face when conducting experimental research in autism is that often we need to evaluate outcomes that are individualized to each person. That is, if we are working in an outpatient treatment program, a school, or most any type of community  program, the treatment goals for each person are often different., and the intervention plans developed for individuals should be personalized to their needs. But how do we measure intervention outcomes when children may start at different baseline levelsTreatment progress may not be able to be measured using norm referenced tests because standardized approaches may not be sensitive to the intervention applied. Finally, if we want our measurement approaches to be able to be applied in nonresearch settings, then we need to consider the feasibility of the data collection procedures at the start. We need to ask if community based programs have the resources to implement the data collection procedures. Feasibility and scalability need to be taken into account when designing interventions   for eventual community based implementation.



Primary outcome measure
Goal attainment scaling
◦ Start at different levels, different outcomes, different 

interventions
◦ Primary outcome measure in consultation 

effectiveness research

Address core symptoms of autism and pivotal 
skills
◦ Communication
◦ Social interaction
◦ Learning / work behavior skills
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We found goal attainment scaling as a promising outcome measurement tool.It is well designed for measuring intervention plans targeting skills essential for children with autism, such as communication, social interaction, and learning skills or other independent or adaptive skills.



Goal Attainment Scaling
Developed by Kiresuk and Sherman (1968)

For mental health practitioners initially
Used by an array of disciplines today

Can be applied as an objective outcome 
measurement tool 
Sensitivity to the intervention
◦ Allows for measurement of outcomes that are 

customized to the context/individual
◦ Ideal for children with different intervention outcomes 

and plans
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Goal attainment scaling was developed more than 40 years ago  for program evaluation purposes in a mental health setting.It was considered superior for its suitability for individual and group outcome analysis of highly diverse and individualized treatments Goal attainment scaling differs from other outcome measurement approaches because of its utility in allowing assessment of personalized, multivariable, scaled descriptions of outcome targets that can be used for both process and outcome evaluation Since its introduction, goal attainment scaling  has been applied in a variety of other settings and populations such as communication disorders, physical therapy, occupational therapy, and early intervention; it is a standard in school consultation research. 



Steps to Create GAS: Standard Method
1. Identify expected 

goals/outcomes
2. Weight the goals according to 

priority (more severe, more 
importance = higher weighting)

3. Identify continuum of 
benchmarks

4. Determine baseline 
performance

5. Implement intervention / 
monitor fidelity

6. Monitor progress
7. Evaluate final goal attainment

Indicator Value
Much less than expected 
outcome

-2

Less than expected outcome -1
Expected outcome 0
More than expected outcome +1
Much more than expected 
outcome

+2
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Prior to the onset of intervention, goals are identified and written onto a goal attainment scale template. 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 goals. To write the GAS, descriptors or benchmarks are developed for each of the criterion levels. The standard goal attainment scale 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 goal attainment scale is generated, the intervention(s) is provided, and the goal attainment scale can be used to monitor progress toward goal completion at specified time durations or at the end of the intervention. 
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Presentation Notes
Here is an example of a GAS template that has been completed for a child with autism who three different goals.  Although there is too much to read, I just want to illustrate how we laid out the goals, with the goal attainment levels going from left to right. For determining final progress toward goal attainment, raw scores based on the goal attainment scale are calculated. Thus, if the -2 level was determined as baseline, this person would have a total GAS score of -6 at the start of intervention. If they achieved all the goals at the expected level (which is a score of zero), they would have a GAS score of 0. Because scores are assumed to be standardized, they can be converted to T scores (i.e., M = 50; SD = 10) using  a formula by Kiresuk-Sherman formula (Kiresuk, Smith, & Cardillo, 1994) and compared across individuals. 



Assumptions of GAS

GAS scores are comparable across individuals
◦ Are the intervals between each scaled description 

equal?
◦ Is the targeted skill measurable and objective?
◦ Is the degree of difficulty equivalent between groups 

when starting abilities vary between children?
Scores can be converted into standardized T 
scores
◦ Argued as a nonstandard measure (Mackay, 1996) and 

assumptions of normality cannot be assumed.
◦ Results based on whether data are ordinal or interval 

show negligible differences (Cardillo & Smith, 1994; 
Malec, 1999; Ottenbacher & Cusic, 1993).
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There remains untested assumptions that require serious consideration.First it is assumed that GAS scores can be compared across individuals. But what if it is found that the measurement sticks used are unequal? For example, differences could be explained by other factors based on the quality of how well the GAS was developed. The intervals between each benchmark could be different, the measurability of the goal could be better for one group over another, or the degree of difficulty in meeting the goal could be in favor of one group over anotherSecond, converting GAS scores into standardized T scores is controversial. It is argued that the scores do not represent interval data and thus, cannot be converted into standard scores.Still other s argue the measure approximates a normal distribution and results based on assuming the data are ordinal or interval show negligible differences (Cardillo & Smith, 1994; Malec, 1999; Ottenbacher & Cusic, 1993).   



Suggestions
Conduct training on writing GAS
◦ Degree of difficulty and equality of intervals 
◦ Verify and adjust descriptions prior to intervention
Operationalize definitions of outcome criteria = 
measurability 
Collect subjective and objective data in the 
determination of attainment levels
Utilize an independent observer
Apply raw scores

(Coffee, G. & Ray-Subramanian, C. , 2009)
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Before describing how we began to address these assumptions, there are recommendations for creating goal attainment scales. First, it is important to conduct training on how to write a goal attainment scale and consider the degree of difficulty and equality of intervals. Second, it is essential to have goals that are measurable and observable.Third, objective data should be collected.Fourth, for experimental research, use of an independent evaluator is necessary.Finally, instead of using converted standard scores, it is recommended that raw scores be used for data analysis.Careful procedures should be in place to ensure that the benchmarks represent a hierarchy of skills (increasing frequency, decreasing prompts).



Case Example

Assumptions of GAS methodology and 
strategies to test assumptions are 
presented within a randomized controlled 
study of teacher consultation for students 
with autism. 
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Next we switch gears and I will discuss the strategies we created to ensure that our measuring sticks were similar between groups.We applied GAS methodology within a randomized controlled study of a teacher consultation intervention called COMPASS



Our Adaptation for Use of GAS in 
Consultation Outcome Research on 
IEP Goal Attainment

A 5-point response scale is used (Schlosser, 2004)
For each goal, behavioral descriptors are created
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First, we adapted the standard 5-point scale to better reflect the nature of our intervention.We changed the -2 rating level to represent the child’s present levels of performance for the goal, basically the child’s starting or baseline skill level. This was done as suggested by Schlosser (2004) because autism is not associated with regression, unlike say muscular dystrophy.. Also, our preliminary study of COMPASS indicated that children did not regress, and those in the control condition also make gains from Time1 to Time2.  



Addressing Limitations of GAS
1. Developed protocol to create GAS forms.
2. Operationalized three dimensions coded by an 

independent rater:
Measurability
Level of Difficulty
Degree of equidistance between intervals

3. Examined between group differences for the three 
dimensions
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To address potential limitations, we first  created a protocol for developing the goal attainment scales.Next we defined three features we felt should be standard across goal attainment scales  – measurability, level of difficulty, and equal intervals between each level.Finally, an independent observer coded GAS on the three dimensions and we conducted a between group analysis and compared their mean scores of each of these features..



Randomized Single Blind Controlled 
(Ruble, Dalrymple, & McGrew, 2010)

Time 1
Baseline Evals

Randomized (n = 35)

Control 
(n = 17)

COMPASS + Coaching
(n = 18)

Time 2
Goal Attainment Scaling

*Unaware of  Group Assignment
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In our study,  at time 1, all participants received a baseline evaluation that included confirmation of autism with the ADOS and ADI-R, standardized assessment, and direct observation of  skill level of three IEP objectives using goal attainment scaling.Following the baseline evaluation, the teachers were randomized into a control group and the experimental group. The control group represented services as usual.  I will discuss the experimental group in the next slide. At time two, child educational progress was measured using goal attainment scaling and direct observation of the child’s skill by an independent observer. 



Group Comparison

Comparison Group
◦ Services as usual

Baseline GAS

◦ Final GAS evaluation

Intervention Group
◦ 3 hour COMPASS 

consultation (parent & 
teacher)

Baseline GAS

◦ 4 teacher coaching 
sessions

◦ Final GAS evaluation
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The experimental group received a 3 hour  COMPASS consultation that included the teacher and caregiver. During the consultation, three IEP objectives were developed that related to a social skill, a communication skill, and a learning skill. Teachers were asked to update the child’s IEP after the consultation. Teaching plans for each skill were developed using the information shared about the child’s personal and environmental challenges and supports. After the consultation, four teacher coaching sessions were provided, about every 4-6 weeks for about 90 minutes each session. GAS forms were created and shared with the teacher during the first coaching session. At the end of the school year, the final evaluation focused on goal attainment of the three IEP goals for the experimental group and the three IEP goals evaluated at the start of the year for the control group. 



Primary Hypothesis

Children whose teacher’s and parent’s 
participate in COMPASS consultation 
would demonstrate better goal 
attainment outcomes compared to 
children who received their usual 
education program.
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Our hypothesis was that children whose teacher’s who received the consultation intervention would demonstrate higher goal attainment outcomes compared to children who received services as usual.



Anthony’s IEP Objectives after 
COMPASS Consultation

1. When presented with a task menu, Anthony will start and complete 
three 2-3 minute tasks each day without aggression with one adult 
verbal cue (e.g., time to work) and gestural/picture cues across two 
weeks.

2. During structured play, Anthony will imitate adult play activities for 
five actions (actions with objects) with at least three different 
preferred objects (dinosaurs, animals, doll) each day across two 
weeks.

3. 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 verbalizations.
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Here are examples of goals for one student. 1. When presented with a task menu, Anthony will start and complete three 2-3 minute tasks each day without aggression with one adult verbal cue (e.g., time to work) and gestural/picture cues across two weeks.2. During structured play, Anthony will imitate adult play activities for five actions (actions with objects) with at least three different preferred objects (dinosaurs, animals, doll) each day across two weeks.3. 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 verbalizations.



Progress Descriptions
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When developing the goal attainment scale for Anthony’s goals, we considered these dimensions and wrote the form so that The frequency of the skill increased  from -2 to +2The frequency of the prompts used decreased from -2 to +2The form of prompting,  if started with physical or verbal prompts , moved to visual cues or no supports at allThe context of the skill changed from a single structured context to varied unstructured settingsLastly, the people  with whom the child was expected to perform the skill changed from a single adult at baseline to several different adults or with peers for a +2
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Here is Anthony’s completed goal attainment scale form. The circled area is the communication skill of making 10 different requests per day independently or in response to a question using signs, pictures, ore verbalizations.At baseline, he aggressed (pinching/biting) when making a request and relied  on adult prompts and cues to request (do you want?)Progress was written in such a way to ensure that the distance between each description was calibrated in reference to the zero level, which represented the desired outcome. So if  he made about 50% of the stated criterion for the level zero or at least 5 requests or with verbal cues he would receive a score of -1 .A +1 was scored if he performed the skill about 50% more compared to the zero level, or 15 times a day. And +2 would be 100% more in reference to the zero level or 20 times a day. 



Interrater Reliability of GAS 

An independent rater scored the GAS 
form on 20% of the sample and results 
were compared with the primary 
observer’s scores (both direct 
observation coding). 
Intraclass correlations of .73 (baseline) 
and .99 (final assessment) were calculated.
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For measuring interrater reliability of the GAS scores, the scores from an independent  observer were compared against the scores of a primary observer at baseline and at  final evaluation. Based on intraclass correlations, the interrater reliability of the observers’ ratings was .73 at baseline and .99 at the final assessment.



GAS Change Scores*

*t(27) = –2.8, p = .01, d = 1.2.
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Based on the raw change GAS scores, a large effect size was observed between the control and experimental groups. 



Alternative explanation of results…

The level of difficulty in the GAS 
forms was lower for the 
consultation group vs. 
comparison so they can’t be 
compared
The intervals between the scales 
were not equivalent so group 
differences can’t be compared
The measurability of the 
objectives was poorer for the 
comparison group so they can’t 
be compared
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BUT, how confident can we be in the results when one could argue that the results could be explained by other factors:1. The level of difficulty in the GAS forms could be lower for the experimental group vs. comparison so that is why the experimental group outperformed the control group or2. The intervals between the scales could not be equivalent and smaller for the experimental group3. The measurability of the objectives was poor for the comparison group so raters were  able to code behaviors more readily for the experimental group



Group Comparisons

Operationalized quality features
◦ measurability
◦ difficulty
◦ equidistance
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To check that were  not comparing apples to oranges,  we operationalized these three features of the GAS forms. 



Definitions

Code Description
Measurability Number of indicators (prompt level, criterion for success; 

observable skill) listed for each description

Difficulty Child’s ability to perform the skill described in present 
levels of performance compared to what is written in the 
goal(number of people, prompts, or places)

Equidistance Distance between each benchmark is equilibrated relative 
to the targeted objective are equilibrated and scaled 
appropriately (e.g., -1 = 50% less of target skill; +1 = 50% 
more; +2 = 100% more)
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Measurability was determined by making sure each description included three features  - number of prompts, criterion for success; (once a day) observability of  skill  (become a responsible member of society vs take three turns with a peer) Difficulty was defined as the child’s ability to perform the skill described in present levels of performance  relative to the goal (if child could not perform skill at all with any  people, prompts, or places), this would be a very difficult skill for the child to learn.Equidistance was how well each benchmark was equilibrated relative to the zero level (e.g., -1 = 50% less of target skill; +1 = 50% more; +2 = 100% more)



Intercorrelation Matrix

Measurability Difficulty Equidistance

Measurability --

Difficulty .06 --

Equidistance -.06 .03 --
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To examine how independent the constructs of measurability, difficulty, and equidistance were from one another, we ran a pearson correlation and found that none of the dimensions correlated with another.



Results

Dimension Comparison Consultation t-test Cohen’s d

Measurability 2.7 (.52) 2.5 (.62) -1.5, p = .23 .35

Difficulty 2.3 (.60) 2.1 (.66) 1.9, p = .06 .32

Equidistance 2.9 (.34) 2.8 (.42) .29, p = .78 .26

Original results the same, after controlling for level of difficulty ANCOVA, 
F (1,70) = 21.0, p .000, d = 1.0

Note: Based on GAS forms at baseline for the comparison group and 
after consultation for the experimental group; Comparison group GAS 
forms were masked to make them measurable;
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We conducted t-test analysis between the consultation and control group and found no significant differences. Difficulty, however, was somewhat higher for the comparison group.We ran an ANCOVA and the results were the same as the original findings. 



Summary
GAS is a promising outcome monitoring tool, 
but it is recommended that … 
•Reliability be evaluated for each study

•Measurability, equidistance, level of 
difficulty be evaluated prior to 
intervention implementation

•GAS scores be based on direct 
observation

•Raw scores be used for data analysis
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GAS is a good option for outcome measurement when testing interventions on children with different baseline levels of performance, different outcome targets, and varied intervention plans. But checks on interrater reliability should be conducted for each studyAnd evaluation of the measurability of the objectives, the equidistance between each description, and the level of difficulty should be conducted ideally before  the intervention is implemented to ensure that  comparisons of apples to apples  are being made.We also recommend that goal measurement be done using direct observationAnd that raw scores, rather than T-scores, be used. 
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