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Abstract: 

For over 50 years, Goal Attainment Scaling (GAS) has been a useful but controversial tool in 

evaluating outcomes for individuals undergoing rehabilitation. Despite measuring meaningful 

goals, it has been criticized in the literature for its unstandardized and imprecise GAS scale 

construction that results in questionable reliability and validity. The aim of the current study was 

to assess and compare the inter-user reliability and temporal stability of the construction of GAS 

scales using a conventional (Flexible) and modified (Structured) approach. First-year university 

psychology students (N = 79) constructed GAS scales for six separate goal-setting scenarios 

based on the GAS condition (Structured or Flexible) they were randomly assigned to, and they 

were invited to repeat GAS scale construction for the same scenarios two weeks later. GAS scale 

median and range scores were compared across raters within each group at Time 1 to assess 

inter-user reliability and across Time 1 and Time 2 to assess temporal stability. Structured GAS 

demonstrated higher inter-user reliability than Flexible GAS for both the median (κ = 0.28; κ = 

0.19) and range scores (κ = 0.30; κ = 0.05). Structured GAS also demonstrated higher temporal 

stability across a 2-week period, with greater overall Kappa values for the median and range 

scores. 

Conclusions: Structured GAS demonstrated greater inter-user reliability and temporal stability 

than Flexible GAS among novice GAS users. 
Keywords: Goal attainment scaling, Reliability, Validity, Rehabilitation, Goal setting 

INTRODUCTION: 

 

Goal Attainment Scaling (GAS) is a method of measuring individually tailored goal outcomes, originally 

designed for use in outpatient mental health services, and broadly adopted in rehabilitation settings (Cheema et 

al., 2024; Malec, 1999; Krasny-Pacini et al., 2013). The methodology of GAS can be summarized as a six-step 

process (Stolee et al., 1992; Malec, 1999). The first step involves identifying the person’s problem areas and 

refining a group of priority goals. These selected goals are then weighted by their importance to the person and 

a follow up period is established. A five-point Goal Attainment Scale is constructed, with the most likely outcome 

of intervention set at the midpoint of the scale or the ‘0’ level, the most favorable at +2 and the least favorable 

at -2, with values representing partially better or worse goal attainment set at the +1 and -1 levels respectively 

(Kiresuk & Sherman, 1968). Upon assessment at the predetermined follow-up time point, GAS scores can be 

converted into a standardised T-score, which purportedly enables the comparison of GAS scores across different 

people and goals (Kiresuk & Sherman, 1968), although use of GAS T-scores has been criticized due to the data 

being ordinal and not equidistant across the GAS levels (Krasny-Pacini et al., 2016). 

 

Reliability of GAS 

The factors influencing the reliability and validity of GAS as a measurement tool generally pertain to therapist 

bias and error in developing specific and measurable intervention goals, as well as setting appropriate values for 

each level of the GAS scale (Ruble et al., 2012). For example, therapists may set goals that are clinically non- 
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meaningful or too easy to achieve or construct scales that are ambiguous to score due to multidimensionality, 

limited range, gaps, overlap or non-exclusivity of GAS levels (Grant & Ponsford, 2014). The reliability of GAS 

has been evaluated primarily in terms of its inter-rater and test-retest reliability (Kiresuk, 1973; Hurn, Kneebone, 

& Cropley, 2006; Steenbeek et al., 2010; Krasny-Pacini et al., 2013). In a review of the validity of GAS scales, 

many studies included data on inter-rater reliability (73.0% of reviewed studies), test–retest reliability (16.2% of 

reviewed studies) and internal consistency (13.5% of reviewed studies; Shankar et al., 2020). 

Inter-rater Reliability 

Inter-rater reliability has generally been assessed by measuring the agreement between post- intervention GAS 

ratings on the same GAS scales (Hurn et al., 2006; Steenbeek et al., 2010). The literature has generally described 

the inter-rater reliability of GAS ratings as adequate (Krasny-Pacini et al., 2013), with the agreement between 

judges’ scores ranging from moderate (κ=.48; Bovend'Eerdt et al., 2011) to excellent (κ=.91; Rockwood et al., 

1997). The inter-rater reliability of GAS ratings can be heavily influenced by the rater’s experience with GAS 

and the person being rated, as this affects both how scales are constructed and scored (Cytrynbaum et al., 1979; 

Steenbeek et al., 2010; Krasny-Pacini et al., 2016). Steenbeek et al. (2010) demonstrated that on average, the 

inter-rater reliability of GAS ratings on scales constructed by the therapists treating the person (κ=.82) was 

greater than for ratings on scales constructed by independent therapists (κ=.64), with the main reason for 

disagreement being the discrepancies in therapists’ interpretations of client behaviors. Independent therapists 

have less nuanced knowledge of specific patient behaviors or challenges than treating therapists, and are 

therefore less able to extract relevant goal setting information in one session, particularly if the patient has 

difficulties effectively communicating their situation (Bovend’Eerdt et al., 2011). In such cases, Bovend’Eerdt 

et al. (2011) found the inter-rater reliability between the treating therapist and the independent therapist to be 

low, with an intraclass correlation of 0.48 that held true above and beyond therapist training with GAS and 

experience with a cognitively challenged population. Thus, overall, the inter-rater reliability of GAS ratings 

appears to be moderate to excellent (Landis & Koch, 1977), although this varies based on the extent of 

collaboration between the patient and therapist, the experience of the therapist, and the construction of the GAS 

scale (Steenbeek et al., 2010; Bovend’Eerdt et al., 2011; Krasny-Pacnini et al., 2013). 

 

Test-retest Reliability 

Comparatively, the test-retest reliability of GAS has been investigated far less in the GAS literature (Schlosser 

2004; Steenbeek et al., 2007). In their review, Hurn et al. (2006) identified only one study that measured the test- 

retest reliability of GAS (Cornbleth, 1978). However, Kiresuk (1973) reported test- retest reliabilities of r = .70 

for GAS outcome scores and r = .88 for GAS scale content on follow-up scales scored by two teams of raters. In 

a sample of twenty occupational therapy students, Koski and Richards (2015) reported very strong test-retest 

reliability for GAS ratings at three weeks and one day compared with three weeks and three days after goal 

setting, ranging from r = .749 to r = 1.00. The findings however were limited by the small sample size and the 

short retest period of only two days (Koski & Richards, 2015). The test-retest reliability of GAS may be directly 

influenced by the experience and training of staff (Steenbeek et al., 2007), however, research in this area of GAS 

is lacking (Cox & Amsters, 2002). According to Cytrynbaum et al. (1979, p.26), test-retest reliability was not 

viable for a non-standardised measure like GAS, as there was no way to avoid the “person variance being 

confounded with the rater variance” when assessing the same person rating two goals at two different time 

periods. 

Inter-user Reliability of Scale Construction 

The Krasny-Pacini et al. (2016) reliability of scale rating criteria include criteria for inter-rater reliability, as well 

as the following four criteria proposed to affect inter-rater reliability: precise description of all levels, 

measurability, unidimensionality, and context of measurement. The reliability of scale construction criteria refer 

to the following scale construction considerations: equidistance of levels, preintervention performance, 

attainability/difficulty, and time-specificity. However, none of these criteria refer to how likely two GAS scale 

constructors are to construct the same GAS scale. Such a measure would go some way in establishing consistency 

of GAS scale construction when all other goal setting data are held constant, such as the qualitative description 

of the goal or goal area and the person for whom the goal is being set. Whilst this type of reliability is akin to the 

concept of inter-rater reliability, that term is misleading because it typically relates to the reliability of the GAS 

rating, rather than scale construction. We propose that the term inter-user reliability is more fitting to describe 

this important consideration that is lacking in the GAS literature. That is, an examination of the extent to which 

two or more independent goal setters will construct the same GAS scale, holding all other variables constant. 

Some researchers have investigated aspects of inter-user reliability. For example, May-Benson et al. (2021) 

found there was 78% agreement in GAS goal content among therapists constructing goals for children with 

sensory processing disorder based on parent interviews. With a similar focus on qualitative goal content, Rushton 

et al. (2002) found 63% agreement of goals between independent investigators setting goals with patients with 

lower-extremity amputations in a rehabilitation setting. However, in each of these studies, the focus was on the 

qualitative goal area, rather than the numerical variables pertaining to the target goal (i.e., range of values 

defining the GAS scale broadly and/or the expected outcome specifically). 
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Temporal Stability of Scale Construction 

The Krasny-Pacini et al (2016) guidelines do not include any criteria that address the consistency of scale 

construction across time, which is similar to test-retest reliability, albeit with a focus on scale construction, rather 

than GAS rating. In other words, given a certain goal setting scenario, how likely is the same GAS scale 

constructor to construct the same GAS scale at a different point in time? The problem of person variance being 

confounded with rater variance (Cytrynbaum et al., 1979) applies to examining test-retest reliability of GAS 

ratings, but not GAS scale construction. We have identified no literature examining the reliability of GAS scale 

construction at two time points, which we term temporal stability of scale construction. One approach to this 

problem is to hold the ‘person variance’ constant by having participants construct GAS scales based on controlled 

goal setting scenarios at two time-points, which was adopted in the current study. 

 

Current Study 

Based on some of the challenges associated with GAS scale construction (Ruble et al., 2012; Krasny- Pacini et 

al., 2016), a modified approach to GAS was devised by Berry et al. (2023) that utilizes a purpose-built calculator 

to produce the GAS scale (Clark et al., 2021; neurotreatment.com.au/goal-attainment-scaling-range- 

generator.aspx). The calculator algorithm ensures that after entering the person’s baseline performance (at the 

mid-point of the -2 GAS level) and the maximum realistic performance (ceiling of the +2 GAS level), a five- 

point scale with continuous and attainable values are produced (Berry et al., 2023). In the current study, this 

modified GAS method is termed ‘Structured GAS’, and conventional GAS is termed ‘Flexible GAS’, reflecting 

its free-hand approach. The aim of this research was to assess and compare the inter-user reliability and temporal 

stability of Structured and Flexible GAS scale construction in novice users. The modified approach to GAS also 

incorporates use of a goal menu and control goals (Berry et al., 2023), however, those elements were not applied 

in the current study. Based on the standardized approach of Structured GAS, it was hypothesized that it would 

show higher inter-user reliability and temporal stability of scale construction than Flexible GAS. 

 

METHOD 

Participants 

First year psychology students (N = 79) from [removed for peer review] University were recruited via the 

Department of Psychology Participant Pool (SONA) website. Participants were excluded from the study if they 

were under 18 or above 70 years of age, had less than intermediate proficiency in English, did not hold at least 

a school certificate, or had previous experience with GAS or other goal setting therapy from a registered clinician. 

This ensured that any major confounding factors affecting GAS scale construction were mitigated and that the 

sample represented novice users of GAS (Steenbeek et al., 2007). 

 

Measures 

Flexible GAS. 

Flexible GAS scales were constructed using the procedure outlined in Table 1. T-scores were not calculated due 

to their inappropriate use given the data are non-parametric (Krasny-Pacini et al., 2016). Given weightings are 

incorporated into the T-score calculation, this step was also omitted. 

TABLE 1 GAS Procedures 

Flexible GAS Structured GAS 

1. Goal selection 1. Goal selection 

2. Set time period for goal attainment 2. Set time period for goal attainment 

3. Define expected level of goal attainment (0) 3. Define Current Level of Functioning 

4. Define all other levels of goal attainment (-2, -1, +1, +2) 4. Define Maximum Realistic Level of Functioning 

 5. Generate GAS scale via online calculator 

Note. GAS = Goal Attainment Scaling 

Structured GAS. 

In Structured GAS (Table 1), the first two steps of the process are identical to Flexible GAS, however, the rater 

is asked to identify the current level of functioning (CLF) and maximum realistic level of functioning (MRLF) 

of the goal behaviour and enter these values into the GAS calculator in order to generate the values for the five 

GAS levels. The CLF is the current state of the individual’s performance on the goal behaviour and the MRLF 

is the maximum or best possible performance of the behaviour that is attainable within the defined time period 

(Berry et al., 2023). For example, if the goal was to eat two out of three meals per day, then the MRLF would be 

to eat 3 meals per day or 21 meals per week. Although the CLF may be set at the -1 level when there is a chance 

the person could deteriorate in functioning in the goal area (Turner-Stokes, 2009; Grant & Ponsford, 2014), 

setting the baseline at the -1 level limits the range of improvement from 4 levels to 3 and is therefore not 
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recommended, especially when decline is unlikely (Ruble et al., 2012). Therefore, the calculator sets the CLF at 

the midpoint of the -2 level. The MRLF was set at the upper limit of the +2 level as this was the ceiling of the 

scale. With both the CLF and MRLF values, the calculator used a formula to generate five roughly equal sized 

range values with no overlap (Berry et al., 2023; Clark et al., 2021). 

Goal setting scenarios. 

The six goal setting scenarios were developed by a senior clinical neuropsychologist. They were developed with 

the intention of i) being relatable to naive participants with no experience in rehabilitation, ii) being distinct from 

one another, iii) containing sufficient information to set a GAS scale, and iv) tapping into only one type of goal 

behaviour. For each scenario, participants were required to define the GAS values for each level of the GAS 

scale and determine the frequency (per day, per week, per fortnight, per month) of the goal behaviour. This 

approach maximized the chances of participants providing numerical values that could then be analyzed 

quantitatively. 

 

Procedure 

Participants were randomly assigned to the Structured or Flexible GAS condition and presented with the 

corresponding instructions on how to set and scale goals using the particular GAS type. These instructions were 

followed by an associated example and practice scenario that required participants to fill out a GAS scale using 

the designated type of GAS. Participants were provided with feedback on a valid way to construct the GAS scale 

for the practice example before they were asked to construct GAS scales for six goal setting scenarios. Following 

completion, participants were asked to construct GAS scales based on the same six scenarios two weeks later, if 

they had opted to complete a second session. The study was approved by the Macquarie University Human 

Research Ethics Committee (reference number: 52020624915310). 

Statistical Analysis 

Statistical procedures were carried out using StataCorp Stata Version 16 and JASP v0.17.3. 

Data Standardisation and Adjustment. 

To allow statistical comparison, all data provided by participants were standardised to the same time period 

(month). For example, a goal behaviour of “Wake up early for work five times per week” or “Wake up early for 

work every day” were both standardized to “Wake up early for work 20 times per month”. If the participant put 

in a range of values for a level, the average of the values was standardized to a month. For example, “Wake up 

early four to six times per week” was standardized to “Wake up early 20 times per month”. 
Some data were adjusted when participants made small but obviously incorrect errors in setting the time period, 

e.g. ‘Lucy arrives to work on time five times per day’ was corrected to ‘five times per week’. Some data were 

also reverse scored, as a large portion of participants had represented the +2 level as the absence of a negative 

outcome. For example, in the ‘Lucy arriving to work’ scenario, some participants wrote ‘+2: Arrive at work late 

no times per week’, while other participants wrote ‘+2: Arrive at work on time five times per week’. As these 

were equivalent, these data were standardized to the same value, ‘arrive on time 20 times per month’. No further 

adjustments were made to the data. 

Hypothesis 1: Inter-user Reliability. 

Median and range values are proposed to be defining properties of quantified univariate GAS scales. The median 

represents the value corresponding to the expected outcome and the range defines the numerical scope 

corresponding to all possible outcomes for a univariate GAS scale. Inter-user reliability was established with a 

Fleiss’ Kappa analysis, measuring the proportion of agreement between median and range scores for Structured 

and Flexible GAS at Time 1 only. Unlike Cohen’s Kappa which is restricted to measuring the agreement between 

two raters, Fleiss’ Kappa can be generalized to cases with more than two raters scoring the same set of scenarios 

(Fleiss, 1971; Fleiss, Levin, & Paik, 1981). It is important to note that the value of the Kappa statistic does not 

represent the correlation between scores, but rather the proportion of agreement between participants that is 

greater than chance (Fleiss, 1971; Sim & Wright, 2005). Therefore, a significant value indicates that agreement 

between participants is due to the scale and different to chance (Sim & Wright, 2005). The Landis & Koch (1977) 

benchmark strengths of agreement were applied, being <0.00 – poor; 0.00-0.20 – slight; 0.21-0.40 – fair; 0.41- 

0.60 – moderate; 0.61-0.80 – substantial; 0.81-1.00 – almost perfect. Additionally, Z-tests were used to compare 

the Kappa coefficients across conditions. 

 

Hypothesis 2: Temporal Stability. 

Given temporal stability involved the same rater at two time points, Cohen’s Kappa was used to measure the 

level of agreement of each participant’s median and range scores across Time 1 and Time 2, for both the Flexible 

and Structured GAS conditions. Z-tests were used to compare the Kappa coefficients across conditions. 

 

RESULTS 

 

There were n = 33 participants in the Structured GAS and n = 46 participants in the Flexible GAS conditions at 

Time 1; the uneven numbers in groups was caused by an unintended error in the allocation process whereby the 
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randomization procedure was set to an unequal ratio. Table 2 details the demographic characteristics of 

participants in the Flexible and Structured GAS groups for Time 1 and Time 2. In general, most participants were 

female and had completed their secondary education. 

TABLE 2 Sample Characteristics 

 
 

Time 1 
   

Time 2 
 

 
Flexible GAS (n=46) 

M (SD) 

 

 
Range 

Structured GAS (n=33) 

M (SD) 

 

 
Range 

Flexible GAS (n=13) 

M (SD) 

 

 
Range 

Structured GAS (n=13) 

M (SD) 

 

 
Range 

Age 20.0 (3.2) 18 - 52 23.2 (8.3) 18 - 47 24.8 (11.7) 18 - 52 21.7 (5.0) 18 - 34 

 
n (%) 

 
n (%) 

 
n (%) 

 
n (%) 

 

Gender 
        

Male 13 (29)  6 (18)  5 (38)  3 (23)  

Female 

Education 

33 (71)  27 (82)  8 (62)  10 (77)  

Tertiary 7 (15)  5 (15)  4 (31)  2 (16)  

Secondary 34 (74)  24 (73)  7 (54)  10 (77)  

Diploma 3 (7)  2 (6)  2 (16)    

Trade 1 (2)  0 (0)      

Year 10 1 (2)  2 (6)    1 (8)  

Note. GAS = Goal Attainment Scaling. 

 

Hypothesis 1: Inter-user Reliability. 

Table 3 describes the levels of agreement between the median and range scores across participants within each 

GAS condition. Across participants in Structured GAS, there was fair agreement between the median and range 

scores (Table 4). In Flexible GAS there was slight agreement of median and range scores between participants. 
The kappa coefficient for Structured GAS median scores was higher than that for Flexible GAS (Z = 12.6, p < 

.001) and the kappa coefficient for Structured GAS range scores was higher than that for Flexible GAS (Z = 

38.9, p < .001). 

TABLE 3. Combined Kappa Values for Median and Range Scores across GAS Condition (95% confidence 

intervals) Assessing Inter-user Reliability 

Condition Median Range 

Structured GAS 0.28* (.27 - .29) 0.30* (.29 - .31) 

Flexible GAS 0.19* (.18 - .20) 0.05* (.05 - .06) 

Note. GAS = Goal Attainment Scaling. 

*p <.01 

 

Hypothesis 2: Temporal Stability. 

Thirty-three percent of participants elected to return for a second session two weeks after the first. Table 2 shows 

the characteristics of the retest sample, which contained n=13 participants in each group. Table 4 shows that in 

Structured GAS, there was fair to moderate temporal stability of median scores in all goal-setting scenarios 

except scenario 2. Similarly in Flexible GAS, temporal stability of median scores was between the fair and 

moderate range, with the exception of scenarios 1 and 5, which were not significantly different to chance. 
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TABLE 4. Kappa Values [and Observed, Expected Agreement Percentages] for Median and Range Values 

Assessing Temporal Stability 

  Scenario 

  1 2 3 4 5 6 

Medians       

 Structured GAS 0.43** -0.08a 0.47** 0.31** 0.59** 0.43** 

  [84.62, [69.23, [61.54, [46.15, [76.92, [76.92, 

  72.78] 71.60] 27.22] 21.89] 43.79] 59.76] 

        

 Flexible GAS 0.13a 0.52** 0.59** 0.30** 0.12 0.27* 

  [61.54, [69.23, [69.23, [38.46, [30.77, [46.15, 

  55.62] 36.09] 24.26] 11.83] 21.30] 26.04] 

Ranges       

 Structured GAS 0.54** -0.08a 0.25** 0.23* 0.41** 0.20* 

  [84.62, [76.92, [30.77, [38.46, [69.23, [76.92, 

  66.27] 78.70] 8.28] 20.12] 47.93] 71.01] 

        

 Flexible GAS -0.02 0.06 0.27** 0.02 -0.02 0.09 

  [7.69, [15.38, [30.77, [7.69, [0.00, [15.38, 

  9.47] 10.06] 5.33] 5.92] 1.78] 6.51] 

Note. GAS = Goal Attainment Scaling. 
a Paradox 

*p<.05, **p<.01 

 

The temporal stability of range scores in Structured GAS was mostly fair to moderate, with only scenario 6 

eliciting slight agreement and scenario 2 not reaching significance. In Flexible GAS, only scenario 3 had fair 

temporal stability, while the agreement between range scores on all other scenarios were not significantly 

different to chance (Table 4). The kappa coefficients for Structured GAS median scores were higher than those 

for Flexible GAS for scenarios 1 (Z = 4.62, p < .001) and 5 (Z = 3.9, p < .001), whereas the kappa coefficient 

was higher for Flexible GAS for scenario 2 (Z = -6.7, p < .001). The kappa coefficients for medians were not 

different between groups for scenarios 3 (Z = -0.87, p = 0.386), 4 (Z = 0.06, p = .95) and 6 (Z = 1.22, p = .224). 

The kappa coefficients for Structured GAS range scores were higher than those for Flexible GAS for scenarios 

1 (Z = 7.34, p < .001) and 5 (Z = 6.45, p < .001). The kappa coefficients for ranges were not different between 

groups for scenarios 2 (Z = -1.51, p = .13), 3 (Z = -0.118, p = .906), 4 (Z = 1.63, p = .103) and 6 (Z = 1.121, p = 

.262). 

 

DISCUSSION 

The present study aimed to investigate and compare the inter-user reliability and temporal stability of 

conventional (Flexible) and modified (Structured) GAS scale construction in novice users. 

 

Inter-user Reliability 

As hypothesized, Structured GAS exhibited higher inter-user reliability than Flexible GAS for both the median 

and range values. With higher agreement between median scores (κ = 0.28), more participants in the Structured 

GAS group entered the same expected (0 level GAS) goal attainment value across scenarios than participants in 

Flexible GAS (κ = 0.19). This was also true for the range, with Structured GAS participants constructing GAS 

scales with more consistent ranges (κ = 0.30) than Flexible GAS (κ = 0.05). This demonstrated that among novice 

users of GAS, Structured GAS elicited more numerically similar GAS scales than Flexible GAS. Whilst 

increased experience with GAS is likely to improve inter-user reliability of scale construction, as has been put 

forward by Cytrynbaum et al. (1979) and Steenbeek et al. (2010) for inter-rater reliability, we have demonstrated 

that a more structured approach to constructing GAS scales is associated with superior inter-user reliability. This 

finding can largely be attributed to the use of the calculator and the accompanying instructions that required 

participants to simply enter two values (CLF and MRLF) into the calculator to create the GAS scales. 

Rehabilitation clinicians and clients alike may benefit from the use of a simpler process of constructing GAS 

scales than the conventional approach (Steenbeek et al., 2007; Bouwens et al., 2009). 
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Temporal Stability 

In partial support of the second hypothesis, Structured GAS demonstrated higher temporal stability for more of 

the goal setting scenarios than Flexible GAS for both the median and range GAS values. Furthermore, five of 

six scenarios for Structured GAS yielded statistically significant kappa values for median scores compared with 

four of six scenarios for Flexible GAS; and five of six scenarios for Structured GAS yielded statistically 

significant kappa values for range values compared with one of six scenarios for Flexible GAS. For the median 

score, Structured GAS scales were more stable than Flexible GAS scales in two of the scenarios (1 and 5) and 

less stable in one (2). For the range values, Structured GAS scales were more stable than Flexible GAS scales in 

two of the scenarios (1 and 5). Curiously, there were three instances of the Kappa paradox found in scenario 1 

for Flexible GAS (for the medians analysis) and scenario 2 for Structured GAS (for the medians and ranges 

analyses), where an extremely low Kappa value for the median score was calculated despite high observed and 

expected agreement between participants. This situation is explained by Sim and Wright (2005, p. 261), who 

state that if the prevalence of similar ratings is high, “the chance agreement is also high and kappa is reduced 

accordingly”. In the context of this study, if the prevalence of identical participants’ medians and ranges are high, 

this can artificially and paradoxically reduce the Kappa value. This was also supported by an analysis by Falotico 

and Quatto (2015), who retrieved a Kappa value of -0.2 when five out of six raters demonstrated perfect 

agreement. The authors go on to propose a permutation technique that yields a “robust Kappa” value which is 

purportedly more resistant to prevalence bias than the original Kappa value (Falotico & Quatto, 2015, p.467). 

Future studies may benefit from implementing this technique, although it is “computationally expensive” 

(Falotico & Quatto, 2015, p. 468). Our study was the first to investigate temporal stability of GAS scale 

construction by asking participants to set GAS scales based on controlled vignettes on two occasions. This 

methodology was feasible in the current study and could be applied in future studies examining temporal stability 

of GAS scale construction. 

 

Limitations 

The current study had a number of limitations. Firstly, there were substantially fewer participants at Time 2 

compared to Time 1, as it was not compulsory to complete the second session and there was at least a two-week 

waiting period between sessions. This likely resulted in reduced power to show an effect of temporal stability. A 

considerable proportion of participants erroneously completed certain scenarios, likely due to their nature and 

wording. For example, a scenario about waking up early was interpreted in two ways, with participants either 

setting goals that required the subject to wake up at an earlier time, e.g. ‘7 am’, or by frequency, ‘wake up early 

five days a week’. This presented a challenge in standardizing the values for analysis. Responses that dealt with 

time instead of frequency were given arbitrary values (e.g. ‘57’) that would be matched for other participants 

who provided the same answer. This was appropriate as the Kappa test was only concerned with the absolute 

agreement of values to determine agreement. Future studies examining GAS inter-user reliability and temporal 

stability of scale construction should ensure that the wording of the goal setting scenarios do not elicit responses 

on different dimensions. Another limitation of the current study is that the wording of the goals was not compared 

as in previous studies (May-Benson et al., 2021; Rushton et al., 2002). Future studies investigating the reliability 

of GAS scale construction should consider both the wording and numerical data used to construct the scales. 

The interpretation of the Kappa statistic is a contentious topic in the literature. The suggested benchmarks used 

in this study were arbitrarily set by the authors Landis and Koch (1977), and other methods of interpreting Kappa 

values exist (Sim & Wright, 2005; Powers, 2012). Also, the magnitude of the Kappa statistic is affected by the 

number of categories (the levels of the GAS scale) and participants, with fewer categories yielding higher Kappa 

scores (Sim & Wright, 2005). The paradoxes seen in Scenario 2 for temporal stability are due to the prevalence 

bias that affect both Cohen’s and Fleiss’ Kappa (Sim & Wright, 2005; Falotico & Quatto, 2015). Future studies 

should test the permutation method proposed by Falotico and Quatto (2015) to rectify Kappa paradoxical 

behaviour. 

 

Implications 

GAS scales constructed using the modified Structured GAS approach, with higher inter-user reliability and 

temporal stability, are likely to result in higher chances of meeting the following Krasny-Pacini et al. (2016) 

criteria: equidistance of levels, attainability/difficulty, precise description of all levels, and unidimensionality. 

The Structured GAS calculator ensures that all GAS levels are approximately equidistant. The fact that the 

calculator sets the expected (GAS = 0) outcome at approximately the mid-way point between current functioning 

and maximum realistic functioning makes it more likely that the expected outcome will be neither too easy nor 

difficult to attain. From a quantitative perspective, Structured GAS ensures precision of quantification of each 

GAS level. The very fact that Structured GAS requires the goal setter to quantify a single variable ensures 

unidimensionality. In addition to meeting these criteria, Structured GAS also addresses the following checklist 

items from Grant and Ponsford (2014): all five levels are mutually exclusive, the five outcome levels are 

continuous, and all possible outcomes have been considered. The relatively weak agreement in GAS ranges 

across raters and time for Flexible GAS implies that the range of all possible outcomes using that approach is 

more variable and idiosyncratic. 

GAS scales with demonstrably higher inter-user reliability and temporal stability may be used to compare GAS 
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outcomes across studies, particularly when investigating the same or similar populations. The modified GAS 

approach described in Berry et al. (2023) makes use of goal menus, which is a further aspect of standardization 

that might impart greater consistency in how GAS scales are constructed, which would also potentially allow 

comparison of goal outcomes across studies. The need for greater standardization to address threats to the validity 

and reliability of GAS has been raised in the literature (Logan et al., 2022). 

The Krasny-Pacini et al (2016) guidelines do not include criteria for either of the clinimetric properties 

investigated in the current study, but may benefit from the same. As they have asserted, GAS clinimetric qualities 

depend mainly on how experienced the team is in GAS writing. If GAS scale construction can be made more 

consistent across users and time, the need for independent raters to ensure GAS scales constructed by one team 

are comparable to those made by others is obviated. If naive first year university students were able to formulate 

more reliable Structured than Flexible GAS scales, then it is reasonable to assume that clinicians and therapists 

who are either familiar or unfamiliar with GAS would be able to do the same for their patients. With greater 

inter-user reliability and temporal stability, Structured GAS appears to demonstrate preliminary feasibility for 

use in clinical populations (Steenbeek et al., 2007; Ruble et al., 2012). The current study expands on a 

demonstration of preliminary feasibility, reliability and validity of Structured GAS in a substance use disorder 

rehabilitation setting (Berry et al., 2023). Future studies should investigate these and other clinimetric properties 

of Structured GAS in varied clinical / rehabilitation contexts. 

CONCLUSION 

The validity of GAS in clinical settings has been debated in the literature due to its variable methodology 

(Krasny-Pacini et al., 2016). The purpose of this study was to investigate and compare the inter-user reliability 

and temporal stability of two approaches to GAS scale construction. The results of this study indicated that the 

novel, calculator-based modified version of GAS demonstrated greater inter-user reliability and temporal 

stability of scale construction than conventional GAS. Although these results were based on the responses to a 

predetermined set of goal-setting scenarios among novice users in a non-rehabilitation context, they support the 

utility of investigation of these clinimetric properties of modified GAS in clinical contexts. 
NOTE 

The data that support the findings of this study are available from the corresponding author upon reasonable 

request. 
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