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Empirical Standard Setting for SEL Measures 
via the Proposed Interpretive Argument 

Abstract 

By grounding the standard setting approach for measures of social and emotional learning 
in an interpretation and use argument, we provide a strong basis for supporting the proposed 
interpretive argument and accomplish validation. We compare a logical-reasoning method of 
standard setting with ROC analysis and contrasting-groups logistic regression methods. 

Background 

Schools, after-school programs, communities, states, and countries are exploring the use 
of social and emotional learning (SEL) measures to address persistent challenges. Not only are 
educators and community leaders concerned about academic outcomes, but also attendance, 
participation and engagement, and behavior. Many SEL measures are scored with norm-
referenced methods (e.g., Holistic Student Assessment). Others are scaled without reference to a 
norm group or the construct (e.g., Rasch model scaling). In most cases, we are left without 
knowing what students know and can do, and rarely (if ever) know how likely students will 
behave in positive or negative ways, given their level of performance on the SEL measure. In the 
spirit of measuring what matters, we explore methods of creating cut-scores on SEL measures to 
support interpretation and use. To do so, we also provide the basis for an interpretation and use 
argument, as a basis for the validity argument. 

The Minnesota Student Survey 
Minnesota, like many other states, employs a periodic survey of students in primary and 

secondary public schools to monitor trends on important characteristics, experiences, and 
behaviors of students as a reporting requirement associated with federal agency grants and 
agency goals (among other purposes). The MN Student Survey (MSS; MN Dept. of Education, 
2017), developed by the state departments of Education, Health, Human Services, and Public 
Safety (juvenile justice), is administered every three years in an anonymous and voluntary 
manner to students in grades 5, 8, 9, and 11. Generally, about 85% of MN school districts 
participate. In 2013, the survey was redesigned to include several components related to SEL, 
including three measures of the Developmental Assets Profile (Search Institute, 2013). The MN 
Youth Development Research Group (Rodriguez, 2017) scaled these three measures and created 
additional measures encompassing developmental skills (internal or intrapersonal assets), 
supports (external or interpersonal assets), and challenges. In 2018, MN adopted the CASEL 
framework and developed a set of SEL competencies and benchmarks for four grade-bands to be 
used in MN public schools (MN Dept. of Education, 2018a, 2018b). 

Putting MSS to Use 
One particular use of the developmental skills in the MSS is to support the efforts of 

Generation Next (2018), the local collective impact organization working to close achievement 
gaps in St. Paul and Minneapolis. Prior to the 2016 administration of the MSS, Generation Next 
adopted the three developmental skill areas to benchmark and monitor progress among 8th grade 
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students, including Commitment to Learning, Positive Identity, and Social Competence. The 
language adopted for this effort is to be equipped for learning. In an effort to define the level of 
developmental skills needed to be considered equipped for learning, the following process was 
used to set cut-scores on each measure. 
 
The response scales student use to respond to the relevant items are based on: 
● Agreement: Strongly disagree to Strongly agree 
● Frequency None of the time to All of the time 
● Frequency Rarely to Almost always 
● Like me: Not at all to Extremely 
● True for me: Yes or No 
 

To be useful in the context of the purposes for Generation Next, they desired to set goals 
or targets on each measure for schools to achieve. Other goals were based on dichotomous 
decision points, for example, percent proficient on state achievement tests, percent meeting 
school readiness benchmarks (Kindergarten readiness), percent graduating on time, and others. 
To allow the MSS measures of SEL to be used in a similar manner, cut-scores were set through a 
logical-reasoning approach, so the organization could report percent of students equipped for 
learning on each SEL measure. 
 
Logical Method of Setting MSS Cut-Scores 

A panel of youth development researchers, organization leaders, and youth workers were 
organized to identify a process for selecting cut scores. The group defined the performance level, 
to be socially and emotionally equipped for learning, as the point where students respond at a 
level of (a) Agree to Strongly agree, (b) Very or Often to Extremely or Almost always, (c) Most of 
the time to All of the time, or (d) Yes, on average across items within the measure. That is, since 
most of the items use a 4-point scale, students must respond at the level of 3 on average. This is 
accomplished by adding up the points on the items in raw-score points and translating this 
through the test characteristic curve (TCC) produced by the Rasch measurement model (this 
associates raw count scores to Rasch scale scores). An example TCC table used to translate the 
equipped-level raw score to Rasch scale score are is provided below (Table 1). 

The point on the Rasch scale score associated with the raw-score associated with the 
Equipped level response (generally a 3 out of 4) is defined as the Equipped cut score. This is 
then transformed for each developmental skill to an indicator variable for each developmental 
skill, where 0 = Not Equipped and 1 = Equipped. 
 

Ideally, a cut score on SEL measures would support the IUAs. In this sense, to be 
equipped means that, on average, the student 
● recognizes characteristics associated with the developmental skill as being very much or 

extremely like them; 
● agrees or strongly agrees with values, behaviors, and characteristics defining each skill; 
● engages in relevant skill-based behaviors most or all of the time. 
The relevant outcomes in the IUA (described below) provide the criterion indicators that allow 
us to empirically set cut scores on each measure. 

For example, regarding commitment to learning, the raw-score to scale-score conversion 
table is based on the TCC (Table 1). A minimum raw score of 6 points (where student selected 
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rating scale point 1 on all six items) is associated with a Rasch score of -5.10; the maximum raw 
score of 24 (rating scale point 4 on all six items) is associated with a Rasch score of 5.87. We 
also see that the more extreme the score, the greater the measurement error (SE(Measure)), since 
the measurement tool is not sensitive enough to further distinguish individuals at these extreme 
levels. 

To find the score associated with the equipped level of the measure, we identify the 
response scale options that satisfy the desired set of responses, described above. In CtL, where 
all of the items employ 4-point rating scales, we identify the scale point 3 as desired, on average. 
Thus, the equipped level is 18, 3-point responses on all six items. Our inference is then: students 
who score at or above the equipped level are prepared for learning, as the associated 
characteristics are very much or extremely like them. 
 
Table 1 
Commitment to Learning: Raw Score to Rasch Scale Score (Measure) Conversion Table with 
Standard Errors 
  
Raw Score Rasch Measure SE (Measure)  Reporting Score 
6 -5.10 1.86  5.19 
7 -3.83 1.05  6.46 
8 -3.03 0.78  7.26 
9 -2.51 0.68  7.78 
10 -2.08 0.63  8.21 
11 -1.70 0.61  8.59 
12 -1.34 0.59  8.95 
13 -0.99 0.59  9.30 
14 -0.65 0.59  9.64 
15 -0.29 0.61 Midpoint 10.00 
16 0.10 0.64  10.39 
17 0.53 0.67  10.82 
18 1.01 0.71 Equipped 11.30 
19 1.53 0.74  11.82 
20 2.11 0.78  12.40 
21 2.75 0.82  13.04 
22 3.49 0.90  13.78 
23 4.48 1.13  14.77 
24 5.87 1.89  16.16 
 

Rasch scores are typically not user-friendly, since they are centered at zero and always 
include negative scores. Negative scores are not particularly user friendly and do not necessarily 
indicate negative responses or performance. To support score reporting and interpretation, Rasch 
scores are typically transformed to be positive, and centered at a point on the raw-score scale that 
has convenient interpretive value. In the case of the SEL measures from the MSS, all Rasch 
scores are recentered at 10.0, to be represent the midpoint of the score scale (essentially 
representing neutral). This is done with the following process: 
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Reporting Scale Score = (Rasch Measure – Midpoint) + 10 
 
For CtL: Scale Score = (Rasch Measure – -0.29) + 10 
 
Equipped Level 

Equipped indicates the level at which students report that the belief/value/behavior is 
very much or extremely like them. Thus, on our measure of CtL, students who score at 11.30 or 
higher are equipped for learning with CtL. Table 2 contains a summary of the number of items 
and the raw score and the reporting score associated with equipped levels on the three SEL 
measures from the MSS. 

It is important to stress that the reporting scores on the three SEL measures are not 
comparable – each measures is scaled independently, as with reading and mathematics. 
However, the equipped level of responses are relatively comparable, since they are criterion-
referenced and the interpretation of each equipped level is similar (characteristics associated with 
the developmental skill are very much or extremely like them, or the student engages in relevant 
skill-based behaviors most or all of the time). This is why we can compare proficiency rates on 
different academic subjects (reading and mathematics), since the notion of proficiency has a 
common reference interpretation. 
 
Table 2 
SEL Measures, Associated Number of Items, and Raw and Reporting Scores Associated with 
Equipped Level 
 
Measure Number of 

items 
Raw score associated 
with equipped level 

Reporting score associated 
with equipped level 

Commitment to 
learning 

6 18 11.30 

Positive identity and 
outlook 

6 18 11.04 

Social competence 8 24 10.90 
 
 
Standard Setting 

In educational measurement, there exists a wide range of standard setting methods; 
however only a few are commonly applied in practice. Most of those methods are test-centered, 
focusing on items, which is a reasonable approach when the intended inference regards content 
knowledge and skills of the test taker. These methods include variations of the Angoff methods 
including the Yes/No method, item-mapping methods including the so-called Bookmark method, 
and others. For trait-based tests, such as SEL measures, content is less relevant (though not 
irrelevant) and the intended inference regards future behavior from a prediction perspective 
(more on the interpretation and use argument below). Tests that are more aptitude-like or simply 
intended to predict a future outcome use methods that focus on test takers or person-centered 
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methods. These methods include contrasting groups methods, borderline group methods, and 
others. In addition, there are prediction models that can predict the probability of a future 
outcome (50% probability of obtaining a B or better in a first college mathematics course, as 
used in the ACT college-readiness benchmarking; based on logistic regression methods; Allen & 
Sconing, 2005). 

The contrasting-groups method (Berk, 1976, Livingston & Zieky, 1982) is useful when 
standard setting judges can clearly identify students who are at the mastery level of the target 
knowledge/skill/ability and those who are not at the mastery level. The task is then to identify the 
point on the test score distribution that maximally distinguishes the two groups – typically the 
point about which the score distributions of the two groups intersects. Berk described this as a 
method that is very similar to the typical known-groups difference approach to validation. In 
such an approach, if the intended inference from a measure is to distinguish individuals with 
versus without a trait (clinical depression), then the target measure should discriminate among 
individuals in the two groups. When used in standard setting, the procedure is simply reversed. 

Another possible approach is the use of logistic regression (Allen & Sconing, 2005; 
Livingston & Zieky, 1989) to predict the score that has a .50 probability of identifying a student 
in one group or the other. The regression model is relatively simple, such as 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 (𝑝𝑝) =  
𝑠𝑠𝑒𝑒𝑝𝑝(𝛼𝛼 + 𝛽𝛽𝑒𝑒)

1 + 𝑠𝑠𝑒𝑒𝑝𝑝(𝛼𝛼 + 𝛽𝛽𝑒𝑒) 

which also can be represented as 
𝑃𝑃∗ =  𝑃𝑃𝑙𝑙 �

𝑝𝑝
1 − 𝑝𝑝

� = 𝛼𝛼 + 𝛽𝛽𝑒𝑒 

In this case, we are interested in the value of x that predicts a .50 probability of success (or of 
having the target trait). We need to solve for x when y* is .50: 

𝑒𝑒 =
. 50 − 𝛼𝛼

𝛽𝛽  

However, the logistic regression method does not work well with rare events, for which we have 
a few, including outcomes such as being sent to the office for discipline, being suspended, or 
skipping school (important outcomes that education leaders would like to minimize). 

In clinical decision making, a common approach to evaluating the diagnostic ability of a 
measurement system to correctly identify individuals with the target trait is the receiver 
operating characteristic curve (ROC). This approach contrasts the true and false, positive and 
negative detection outcomes. The true-positive rate is known as sensitivity (equivalent to power, 
the intended purpose of the diagnostic test); the false-positive rate is equivalent to Type-I error; 
the false-negative rate is equivalent to Type-II error; the true-negative rate is known as 
specificity (correctly identifying individuals who do not have the target trait). 
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Figure 1 
Comparison of True and Predicted Conditions to Locate the Meaning of Sensitivity and 
Specificity 
 
  True condition 

  Positive Negative (H0) 

Predicted 
condition 

Positive 
True-Positive 

Sensitivity  
(power, 1-β) 

False-positive 
(Type-I error, α) 

Negative False-negative 
(Type-II error, β) 

True-negative 
Specificity 

 
With a ROC approach, we can directly estimate the proportion of true-positive and true-

negative decisions (correct decision), or declare the sensitivity and specificity of the SEL 
measure. From a standard-setting approach, a ROC method allows us to set the target sensitivity 
and specificity (which turns out to be a balancing act between Type-I and Type-II error rates) in 
identifying the cut-score that achieves a reasonable outcome (see Figure 1). 

We propose the use of the ROC approach to empirically set cut scores on SEL measures 
(rather than a logical approach or norm-referenced approach). However, we also believe that the 
selection of the relevant grouping factor (criterion outcome) should not be arbitrary, but be based 
on the interpretation and use argument of the SEL measures. 
 
Interpretation and Use Argument 

The SEL measures in the MSS were developed under the broad theoretical frameworks of 
developmental assets (Benson, 1990; Eccles, & Gootman, 2002) and positive youth development 
(Benson, Scales, Hamilton, & Sesma, 2006; Scales & Leffert, 2004). Both approaches are 
consistent with a positive psychology perspective, in direct contrast to a deficit-oriented medical 
model, which tends to be reactive attending to negative outcomes. 

Benson et al. (2006) identified five core characteristics common among numerous 
definitions of positive youth development: 

(A) developmental contexts (i.e., places, settings, ecologies, and relationships with the 
potential to generate supports, opportunities, and resources); (B) the nature of the child 
with accents on inherent capacity to grow and thrive (and actively engage with supportive 
contexts); (C) developmental strengths (attributes of the person, including skills, 
competencies, values, and dispositions important for successful engagement in the 
world); and two complimentary conceptualizations of developmental success; (D) the 
reduction of high-risk behavior; and (E) the promotion of thriving. (p. 896) 

 
These definitional characteristics include a wide range of contexts, including family, 

school, neighborhoods, programs, congregations, peers, and workplace. These contexts interact 
with person characteristics (nature of the child and developmental strengths) and developmental 
success (less risk behaviors and more thriving). The National Research Council and Institute of 
Medicine (Eccles & Gootman, 2002) acknowledged the role of assets and argued that personal 
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and social assets facilitate well-being and successful transition through adolescence into 
adulthood, also noting the importance of context, including experiences, settings, and people. 
Benson et al. (2006) also hypothesized that developmental skills and supports impact all youth. 

The prevailing IUA for SEL was succinctly summarized by The Aspen Institute (2018): 
Social and emotional development comprises specific skills and competencies that people 
need in order to set goals, manage behavior, build relationships, and process and 
remember information. (p. 2) 

 
The overall position of The Aspen Institute is that social, emotional, and academic development 
can be integrated in ways to reinforce educational equity, which they define as a system where 

every student has access to the resources and educational rigor they need at the right 
moment in their education, irrespective of race, ethnicity, gender, sexual orientation, 
language, disability, family background, family income, citizenship, or tribal status. (p. 2) 

 
Although there are a complex set of characteristics in the definitions present in the 

theoretical literature around positive youth development and associated SEL constructs, the 
practical (perhaps pragmatic) use of SEL measures regards their associations with behavior. The 
last two aspects of positive youth development definitions above include the reduction of high-
risk behaviors and the promotion of thriving directly speak to behaviors - both positive and 
negative behaviors. As educators find making significant improvements in achievement to be 
very difficult, they are turning to SEL as a potential area for change. 

In the context of SEL, traits are inherently multifaceted. However, the practitioner 
requires a simple index summarizing the layers implied by theory. SEL trait interpretations 
involve competencies which imply performance across contexts. For example, measures of 
empowerment might relate to abilities to take on useful roles and responsibilities or to have a 
sense of safety to fully engage in such roles. In addition, these abilities may occur at home, at 
school, or in the community. A measure of commitment to learning should be consistent with 
goal orientations and school attendance, engagement, and performance. Measures of social 
competence should be consistent with pro-social behaviors and social engagement in multiple 
contexts. The education leader (and other stakeholders) need evidence to support the use of SEL 
measures as indicators of important educational goals and outcomes. With this backdrop, we 
evaluated the IUA for several measures from the MSS given other information provided by 
students regarding their educational experiences and outcomes, and behaviors. In the language of 
the Testing Standards, this constitutes evidence regarding associations (relationships) with other 
variables, otherwise known as concurrent criterion-related validity evidence. In our validity 
argument, it simply constitutes evidence regarding the IUA - the intended interpretations and 
uses of SEL assessment results. 
 
Proposed Outcomes based on IUA 

Based on the IUA for these three SEL measures, there are a set of outcomes available in 
the MSS relevant and of concern to education leaders. These include positive outcomes 
education leaders hope to maximize, such as school grades, college plans, participation in 
afterschool activities; and also negative outcomes that education leaders hope to minimize, 
including being disciplined at school or suspended, skipping school, bullying behaviors, 
substance use, and mental distress. These are organized in Table 3, with the most directly 
associated SEL measure. 
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Table 3 
Educational Outcomes and their Hypothesized Associations with SEL Measures 
 

 Hypothesized associations 

SEL measure Positive associations Negative associations 

Commitment to 
learning College plans, school grades Disciplined in school, skip school, 

suspended 

Positive identity 
and outlook 

College plans, regular participation 
in afterschool activities 

Bully others, substance use, mental 
distress 

Social 
competence 

Regular participation in afterschool 
activities 

Bully others, disciplined in school, 
suspended, substance use, mental 
distress 

 
 

Methods 
 
Sample 

In this study, we used the 2016 MSS (MN Department of Education, 2017) data set to 
establish a validity argument for several SEL measures. The MSS is an anonymous survey 
administered every three years, including 168,733 students, relatively uniformly distributed 
across grades 5, 8, 9, and 11. Approximately 85% of MN public school districts voluntarily 
participated in the 2016 MSS. The sample closely matched the state population in terms of race 
and ethnicity (67% White only, 9% Latino, 5% American Indian, 5% Black non-Somali, 2% 
Somali, 4% Asian non-Hmong, 3% Hmong), as well as participation in special education (11%) 
and free and reduced-price lunch (29%). We used data from students in secondary school 
programs (grades 8, 9, and 11). 
 
Measures 

The MSS includes a number of measures that we consider to assess SEL characteristics. 
These were based on the developmental assets framework (Search Institute, 2013), including 
three measures from Developmental Assets Profile (DAP), and three additional measures 
associated with DAP domains, but based on similarly-worded items available in the MSS. The 
three DAP measures include (a) Social Competence, (b) Positive Identity, and (c) Empowerment. 
Three additional measures include (d) Commitment to Learning, (e) Family-Community 
Support, and (f) Teacher-School Support. These measures have been characterized as 
developmental skills or internal/intrapersonal assets (a, b, and d) and developmental supports or 
external/interpersonal assets (c, e, and f). 

The MSS contains many other variables regarding educational goals, school performance, 
pro-social and health-related behaviors as well as anti-social and risky behaviors, and many 
others. In addition, we created four measures of developmental challenges, including bullying as 
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a perpetrator, being bullied as a victim, mental distress, trauma experiences (associated with the 
ACES indicators), and family violence. 

The measures were created through careful selection of items closely aligned to the 
developmental assets framework, consistent with the tenets positive youth development. Two 
primary sources of validity evidence include content-related evidence (documented in Benson, 
1990, 2002; Benson et al., 2006; and Search Institute, 2013) and internal-structure or construct-
related evidence (documented in the MSS Technical Report, Rodriguez, 2017). To support 
construct-related inferences, the internal structure of the measures were evaluated through 
confirmatory factor analysis (CFA; using Mplus v. 7; Muthén & Muthén, 2012) and differential 
item functioning analyses by race/ethnicity, gender, and grade (using Winsteps v. 3.92; Linacre, 
2016; with results summarized in Rodriguez, 2017). We followed common guideline for 
adequate fit indices where RMSEA is below than .10, CFI and TLI are greater than .90 (Brown, 
2015; Kline, 2011), and standardized factor loadings are .40 or higher (Brown, 2015); although 
we note that in many factor analytic studies of research surveys, standardized factor loadings of 
.30 are often used to define salient loadings. 

The measures were then scored using the partial credit Rasch model in Winsteps 3.92 
(Linacre, 2016). The partial credit Rasch model allows each item to have its own structure (given 
the ordinal nature of the response scales) and places persons and items onto the same scale. The 
Rasch reliabilities of these measures were adequate, given the brevity of each measure: CtL 
(.70), PI (.79), SC (.79), EM (.72), FCS (.71), and TSS (.85). 

A three-factor CFA was fit to the data for the three measures of developmental skills 
(CtL, PI, SC). The global fit indices indicate adequate fit., where RMSEA is .84, CFI is .92, and 
TLI is .91. The model fit indices for each developmental skill as a separate measures also were 
estimated. For CtL, RMSEA is .11, CFI is .95, and TLI is .91; for PI, RMSEA is .17, CFI is .96, 
and TLI is .93; and for SC, RMSEA is .13, CFI is .94, and TLI is .92. In the three-factor CFA, 
the standardized factor loadings ranged from .37 to .84 (18/20 were over .50). Overall, these fit 
indices and factor loadings support the use of these items as indicators of developmental skill 
measures. Moreover, since the measures are not used at the individual level, they provide strong 
indicators of developmental supports at the group level, the intended level of analyses. 

A three-factor CFA was fit to the data for the three measures of developmental supports 
(FCS, EM, TSS). The global fit indices indicate nearly adequate fit, where RMSEA is .13, CFI is 
.89, and TLI is .87. The model fit indices for each developmental support as a separate measure 
also were estimated. For FCS, RMSEA is .13, CFI is .98, TLI is .95; for EM, RMSEA is .23, CFI 
is .91, and TLI is .85; and for TSS, RMSEA is .13, CFI is .98, and TLI is .97. In the three-factor 
CFA, the standardized factor loadings ranged from .53 to .91. Overall, these fit indices, and 
particularly the factor loadings, support the use of these items as indicators of development 
support measures. Moreover, since the measures are not used at the individual level, they provide 
strong indicators of developmental supports at the group level, the intended level of analyses. 

The disattenuated correlations among the three developmental skills range from moderate 
to high; the correlations of PI with CtL is .57, SC with CtL is .68, and SC with PI is .85. 

The disattenuated correlations among the three developmental supports are moderate; the 
correlations of FCS with EM is .77, TSS with EM is .63, and TSS with FCS is .73. 
 
Receiver Operator Curves Methods of Setting Cut-Scores 

The ROC procedure used in this study comes from SPSS, which allows us to evaluate the 
performance of classification into two categories from a continuous variable. Each of the 
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educational outcomes in Table 4 are dichotomous (some positive, some negative). The statistics 
resulting from the ROC analysis include the ROC curve and associated levels of sensitivity and 
specificity for classification rates given each unit change in the score scale. The area under the 
curve and a confidence interval are also provided. 

The ROC procedure typically requires specifying two variables: (a) the test variable is 
the measure or continuous score used to make classification decisions; (b) the state variable is 
the criterion classification, or true category to which the participants belong. The value of the 
state variable indicates the category to be considered positive (individuals having that state or 
condition are coded 1 on the state variable). 

It is assumed, in the ROC analysis, that increasing values on the test variable indicate a 
higher likelihood that the participants belong to one category, whereas lower values suggest the 
participants belong to the other category. The analyst must select which direction is positive. An 
important assumption is that the true category is known, which provides defense for the resulting 
classification accuracy. 

As the use of ROC analyses are not typical in the educational measurement community, 
we offer instructional guidance for use in SPSS. In SPSS, it is important to be consistent in 
setting up the analysis. These steps should be followed, in the context of identifying students (or 
the proportion of students) who are likely to achieve positive educational outcomes (e.g., have 
college goals), or be at risk of engaging in negative behaviors (e.g., skipping school). 
1. The outcome measure should be coded into a dichotomous variable that is consistent with the 

classification of At-Risk = 1 and Not-At-Risk = 0. Or in a generic case for SEL, this could be 
has the desired level of trait = 1 and does not have the desired level of trait = 0. 

2. Select this at-risk (outcome) variable as the state variable. 
3. In the value for the state variable, enter a 1 (predicting who is at-risk). 
4. Include a display of the ROC curve with diagonal reference line and the standard error and 

confidence interval. 
5. In the options dialogue window, specify the test direction, which indicates the directions in 

which the scores change to indicate at-risk scores. Regarding our example, smaller test 
results indicate more positive test, meaning lower CtL scores indicates more likely to be at-
risk (skip school). When value = 1 for the state variable, indicating at-risk students with 
negative outcomes should be associate with lower test scores, the test direction should be: 
smaller test results indicate more positive test. When value = 1 for the state variable, 
indicating students achieving a positive educational outcomes should be associated with 
higher test scores, the test direction should be: larger test result indicates a more positive 
test. 

6. It is helpful to also obtain the case processing summary, the ROC curve graph, and the area 
under the curve table to complete interpretation of the ROC analyses. 

 
The omnibus statistical hypothesis test available for the ROC analysis is one regarding 

the area under the ROC curve. The null-hypothesis regarding the area under the curve, given its 
standard error and associate p-value, is H0: Area under the curve = .5. This suggests that the use 
of the test variable results in classification (diagnosis) decisions that are essentially at the chance 
level, no better than decisions made arbitrarily without test information. 
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Results 
 

We consider a number of methods to evaluate the cut-scores via behaviors, relative to the 
logical standard-setting method previously described. We do so by measure, including 
Commitment to Learning (CtL), Positive Identity and Outlook (PIO), and Social Competence 
(SC). For each measure, we provide a full set of output for one outcome, followed by a table that 
summarizes the results for other associated outcomes. We compare the ROC results with the 
initial cut-scores set by a logical approach, as described earlier. 
 
Commitment to Learning 

Based on the IUA for CtL, we hypothesized that higher levels of CtL should be 
associated with having 4-year college plans and mostly achieving As for school grades (positive 
behaviors and outcomes); and lower levels of CtL should be associated with being disciplined in 
school, being suspended, and skipping school (negative behaviors and outcomes). A summary of 
results across outcomes is provided in Table 4. 
 
Table 4 
ROC Results Summary for Commitment to Learning and Associated Outcomes 
 
Outcome Incident rate Area under 

curve 
Sensitivity and 

specificity 
Cut-score 

College plans .68 .66 .62 11.84 

Mostly As .43 .71 .66 12.08 

Disciplined .09 .71 .65 11.55 

Suspended .04 .71 .65 11.50 

Skipped school .10 .69 .64 11.59 

Average    11.71 

 
Mostly As 

As an example, and to make sense of all of the output, we take a closer look at CtL 
relative to obtaining mostly As for school grades. First, we notice that nearly 43% of students 
report to obtain mostly As in school. The ROC curve, where the area under the curve is .71 (p < 
.001), is illustrated in Figure 2. The data for this table are also provided in standard output, as in 
Table 5. 
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Figure 2 
The ROC Curve for Commitment to Learning Relative to Achieving Mostly As for School Grades 
 

 
 
Table 5 
Coordinates of the ROC Curve for Commitment to Learning, Relative to Achieving mostly As for 
School Grades 
 
Positive if Greater 
Than or Equal To: Sensitivity 1 - Specificity Specificity 

4.190 1.000 1.000 .000 
5.825 1.000 1.000 .000 
6.860 1.000 .999 .001 
7.520 1.000 .999 .001 
7.995 .999 .997 .003 
8.400 .999 .994 .006 
8.770 .998 .989 .011 
9.125 .997 .979 .021 
9.470 .994 .959 .041 
9.820 .988 .923 .077 

10.195 .974 .867 .133 
10.605 .947 .781 .219 
11.060 .893 .656 .344 
11.560 .796 .496 .504 
12.110 .650 .331 .669 
12.720 .465 .194 .806 
13.410 .281 .096 .904 
14.275 .146 .041 .959 
15.465 .059 .013 .987 
17.160 .000 .000 1.000 
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The ROC curve contrasts sensitivity (true positives) with 1-specificity (false positives or 

Type-I error). We find it more useful to restructure this graph so that it directly compares 
sensitivity and specificity, as in Figure 3. 
 
Figure 3 
The Scatterplot of Sensitivity and Specificity for Commitment to Learning, Relative to Achieving 
Mostly As for School Grades 
 

 
 

The point at which we optimize the balance between sensitivity and specificity is 
illustrated at the point of intersection of the two lines, which occurs approximately at 12.1. But 
this is simply from observation based on the graphical display of the point of intersection. 

The point of intersection can be obtained in a number of ways, but here we simply use an 
interpolation method. We can estimate the equations for each line using the two points 
surrounding the point of intersection (y = mx + b form) and solve for the point of intersection 
(setting the equations equal and solving for x, the cut score on the target measure). We 
essentially want the point at which the difference between sensitivity and specificity is zero. 
Although it should be clear that these curves are not linear, they are essentially linear at the point 
of intersection. The interpolated points of intersection are reported as the cut scores in Table 4 
above. 

Recall that the survey questions underlying our measure of CtL are rating-scale items. 
This results in somewhat discrete values, smoothed out nonlinearly through the Rasch scaling. 
However, not every possible score is observed in our range of 4 to 17 points. In fact, for CtL, the 
relevant observed scale scores adjacent to these points of intersection include 11.30, 11.82, and 
12.40. We observe (Table 4) that three cut scores lie below 11.82 and two lie above 11.82 (one 
barely so at 11.84). The average of the point-of-intersection cut scores is 11.71. This suggests 
that employing the cut score of 11.82 (the observed scale score just above 11.71), we would 
maximize sensitivity and specificity for the two positive IUA-relevant outcomes. The three 
outcomes where the cut scores are just below the lower observed-score point of 11.82 are the 
three outcomes with the lowest incident rates (in the last 30 days, only 9% were disciplined, 4% 
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were suspended, and 10% skipped school). We suspect, as in the case of regression, predicting 
the occurrence of rare outcomes is error-prone. 

Although a cut score of 12.4 may be appropriate for the two positive outcomes with 
higher incident rates, it far surpasses the 11.82 cut scores indicated by the other three measures 
(by nearly 0.4 SDs) and is the choice if we were to use the average cut score (11.71). One might 
argue that the negative outcomes are more challenging for educational leaders and might have 
more weight in make a final choice of cut score. If so, the empirical cut score of 11.82 is higher 
than that set by the logical method, 11.30 (a difference of 0.34 SDs). 
 
Positive Identity & Outlook 

Based on the IUA for PIO, we hypothesized that higher levels of PIO should be 
associated with having 4-year college plans and lower levels of PIO should be associated with 
bulling others, substance use, and mental distress. A summary of results across outcomes is 
provided in Table 6. 
 
Table 6 
ROC Results Summary for Positive Identity & Outlook and Associated Outcomes 
 
Outcome Incident rate Area under 

curve 
Sensitivity and 

specificity 
Cut-score 

College plans .69 .60 .57 10.82 

Afterschool participation .66 .62 .59 10.80 

Bullying others .34 .64 .60 10.81 

Substance use .29 .64 .60 10.77 

Mental distress .33 .74 .68 10.71 

Average    10.78 

 
Some Mental Distress 

As an example of one outcome, we take a closer look at PIO relative to experiencing at 
least some mental distress. First, we notice that nearly 33% of students report to experiencing at 
least some mental distress in their lives. The ROC curve, where the area under the curve is .74 (p 
< .001), is illustrated in Figure 4 (also the largest value among outcomes for PIO). The data for 
this table are also provided in standard output, as in Table 7. 

As we did above, we can restructure this graph so that it directly compares sensitivity and 
specificity, as in Figure 5. 
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Figure 4 
The ROC Curve for Positive Identity & Outlook Relative to Experiencing Some Mental Distress 
 

 
 
 
Figure 5 
The Scatterplot of Sensitivity and Specificity for Positive Identity & Outlook, Relative to 
Experiencing Some Mental Distress 
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Table 7 
Coordinates of the ROC Curve for Positive Identity & Outlook, Relative to Experiencing Some 
Mental Distress 
 

Positive if Greater 
Than or Equal To: Sensitivity 1 - Specificity Specificity 

4.1900 .000 .000 1.000 
5.8350 .016 .002 0.998 
6.8900 .028 .003 0.997 
7.5700 .047 .005 0.995 
8.0600 .078 .007 0.993 
8.4700 .119 .013 0.987 
8.8350 .176 .024 0.976 
9.1750 .261 .049 0.951 
9.5050 .349 .080 0.920 
9.8350 .441 .124 0.876 
10.1650 .535 .185 0.815 
10.5050 .626 .266 0.734 
10.8600 .712 .363 0.637 
11.2300 .795 .494 0.506 
11.6350 .853 .591 0.409 
12.0900 .897 .681 0.319 
12.6350 .932 .765 0.235 
13.3800 .958 .838 0.162 
14.4900 .975 .900 0.100 
16.1600 1.000 1.000 0.000 

 
First, notice that in Figure 5 the curves for sensitivity and specificity are reversed, 

compared to those in Figure 3. This is because in this case, the outcome is negative – some 
mental distress – and higher scores are associated with a lower likelihood of experiencing some 
mental distress. 

For our measure of PIO, the relevant observed scale scores adjacent to the point of 
intersection are 10.68 and 11.04. We observe (Table 6) that all of the cut scores lie between these 
two adjacent observed-score points, with an average of 10.78. This suggests that employing the 
cut score of 11.04 (essentially the next highest observed-score point), we would maximize 
sensitivity and specificity for each of the IUA relevant outcomes. We note that none of the 
outcomes are rare, and the recommended cut scores (points of intersection) are relatively similar; 
the largest difference is only 0.06 SDs). 

The resulting empirical cut score of 11.04 matches that set by the logical method. 
 
Social Competence 

Based on the IUA for SC, we hypothesized that higher levels of SC should be associated 
with regular participation in afterschool activities (three times a week or more) and lower levels 
of SC should be associated with bulling others, being disciplined in school, being suspended, 
substance use, and mental distress. A summary of results across outcomes is provided in Table 8. 
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Table 8 
ROC Results Summary for Social Competence and Associated Outcomes 
 
Outcome Incident rate Area under 

curve 
Sensitivity and 

specificity 
Cut-score 

Afterschool participation .66 .64 .59 10.80 

Bullying others .34 .69 .60 10.81 

Disciplined .09 .71 .58 10.66 

Suspended .04 .73 .59 10.61 

Substance use .29 .74 .60 10.77 

Mental distress .33 .67 .68 10.71 

Average    10.73 

 
Substance Use 

As an example of one outcome, we take a closer look at SC relative to substance use 
(used alcohol, marijuana, or other drugs at least once during the last 12 months). First, we notice 
that nearly 29% of students report recent substance use. The ROC curve, where the area under 
the curve is .74 (p < .001), is illustrated in Figure 6. The data for this table are also provided in 
standard output, as in Table 9. 
 
  



  19 

Figure 6 
The ROC Curve for Social Competence Relative to Substance Use 
 

 
 

As we did above, we can restructure this graph so that it directly compares sensitivity and 
specificity, as in Figure 7. 
 
Figure 7 
The Scatterplot of Sensitivity and Specificity for Social Competence Relative to Substance Use 
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Table 9 
Coordinates of the ROC Curve for Social Competence Relative to Substance Use 
 

Positive if Less 
Than or Equal Toa Sensitivity 1 - Specificity Specificity 

4.1100 .000 .000 1.000 
5.7400 .007 .003 .997 
6.7600 .010 .003 .997 
7.3950 .013 .004 .996 
7.8300 .020 .005 .995 
8.1800 .029 .006 .994 
8.4800 .042 .009 .991 
8.7500 .061 .012 .988 
9.0000 .090 .018 .982 
9.2350 .135 .031 .969 
9.4600 .186 .045 .955 
9.6750 .247 .065 .935 
9.8900 .316 .091 .909 

10.1050 .394 .126 .874 
10.3200 .474 .172 .828 
10.5450 .558 .227 .773 
10.7800 .638 .294 .706 
11.0250 .724 .384 .616 
11.2850 .785 .466 .534 
11.5750 .838 .550 .450 
11.9050 .881 .632 .368 
12.2900 .916 .710 .290 
12.7700 .942 .783 .217 
13.4550 .963 .851 .149 
14.5200 .978 .911 .089 
16.1700 1.000 1.000 .000 

 
For our measure of SC, the relevant observed scale scores about the point of intersection 

are 10.43, 10.66, and 10.90. We observe (Table 8) that most of the cut scores lie between 10.66 
and 10.90. The one outcome that results in a slightly lower cut score (10.61) is also the most rare 
outcome (suspended). This suggests that employing the cut score of 10.90, since the other 
recommended cut scores are above 10.66, we would maximize sensitivity and specificity for 
each of the IUA relevant outcomes. We also note that the empirical cut scores across outcomes 
are relatively similar; the largest difference is about 0.12 SDs. 

The resulting empirical cut score of 10.90 matches that set by the logical method. 
 
Summary 

We first observe that all of the recommended empirical cut scores are above the value of 
10, on which each measure is centered as the neutral point on each rating scale. This indicates 
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that at the very least, the cut scores represent points at which students report the beliefs, values, 
and behaviors are more like them than not. 

Table 10 presents a summary comparing the logical cut score assigned to three SEL 
measures from the MSS by a subject-matter expert group and cut scores identified empirically. 
For PIO and SC, the two methods resulted in the same cut scores. For CtL, the empirical method 
resulted in a higher (the next higher scale score) cut score. 
 
Table 10 
SEL Measure Cut Scores based on Logical and Empirical Methods, with Average Point-of-
Intersection Scores across Outcomes 
 
 Standard setting method Average point of intersection 

across outcomes 
Measure Logical Empirical 

Commitment to learning 11.30 11.82 11.71 

Positive identity & outlook 11.04 11.04 10.78 

Social competence 10.90 10.90 10.73 

 
In all three cases, the empirical cut score is the next highest scale score above the average 

point of intersection across outcomes identified by the ROC analysis. 
For comparison purposes, we estimated the cut scores through the logistic regression 

method, predicting a 50% chance of obtaining the target outcome for CtL. We find cut scores of 
11.26 (4-year college goals), 13.63 (obtaining mostly As for school grades), and values of 6.6 or 
lower for being disciplined, being suspended, or skipping school. Except for the first cut score, 
the remaining are wildly varying, particularly those for the rare event negative outcomes – 
making logistic regression less useful for our purposes. 
 
Examining Results for Adverse Impact 

Although there are many methods for evaluating cut scores (and more generally, standard 
setting procedures), one is to evaluate adverse impact. We estimated the proportion equipped for 
learning under the empirical and logical standard setting methods for each racial/ethnic group 
(Table 11). Adverse impact is a concept typically used in employment settings, regarding bias 
and discrimination in selection. The Equal Employment Opportunity Commission, the 
Department of Labor, the Department of Justice, and the Office of Personnel Management have 
all adopted a the so called four-fifths rule as a criterion for adverse impact (Equal Employment 
Opportunity Commission, 1978). This rule compares the rates of selection (or identification) for 
lesser-represented classes of individuals compared to the rate at which the most-represented 
group is selected or identified. If a lesser-represented group has a selection rate that is less than 
⅘ths or 80% of the selection rate for the most-represented group, then adverse impact is present, 
potentially indicating bias or discrimination. Although the comparison here is not with respect to 
two differentially represented groups, it is an interesting criterion for comparison with respect to 
the rate at which students are identified as being equipped for learning given CtL. We note that 
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with respect to adverse impact relative to race/ethnicity, none of the groups face adverse impact 
relative to White students in either method of standard setting. 
 
Table 11 
Proportion of Students Equipped for Learning Regarding Commitment to Learning under Two 
Cut Scores, by Race/Ethnicity 
 

Race/ethnicity 
p-equipped 

(logical method) 
p-equipped 

(empirical method) 
Adverse impact 

ratio n 
0 Missing race/ethnicity .70 .57 .81 1806 
1 American Indian .66 .51 .77 11494 
2 Asian Pacific Island .83 .71 .86 7987 
3 Black .75 .61 .81 10801 
5 White .76 .63 .83 172264 
6 Multiple races .72 .59 .82 8114 
7 Latino .71 .57 .80 20194 
8 Somali .80 .70 .88 3331 
9 Hmong .83 .69 .83 6513 
Total .76 .62 .82 242504 
Note. Adverse impact ratios (⅘ths rule) for identification of students as equipped for learning 
based on logical versus empirical standard setting methods. 
 

Although the empirical method of standard settings uniformly sets a higher standard for 
CtL across all racial/ethnic groups, we observe adverse impact (ratio less than ⅘ths or .80) only 
with American Indian students, and only slightly so (Table 11). 

Since the empirical cut score is higher (11.82 versus 11.30), fewer students are identified 
as equipped for learning regarding CtL. However, the average proportion of students equipped 
for learning regarding CtL with the empirical cut score (.62) is closer to the proportions equipped 
for learning regarding PIO (.52) and SC (.60). So perhaps the logical method did set a cut score 
too low, relative to the others. Another possibility is that students are simply more likely to 
report higher levels of CtL than PIO and SC. 
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Discussion 
 

The score scales of SEL measures are arbitrary, whether based on raw scores (sum of 
rating scale points) or scaled scores (e.g., Rasch measurement model scores). In many ways, they 
suffer from the same challenges as achievement test score scales. To support score interpretation, 
the score scale can be centered at a point of common interpretation (such as the neutral point on a 
rating scale). More commonly, it is useful to define a point on the scale that is aspirational. This 
allows us to monitor students (individually and as a group) progress toward the aspirational 
level. To support the identification of relevant cut scores on SEL measures, we explored the use 
of ROC analysis and compared that to a simple logical method. 

As with all standard setting methods, the recommendations that result from the 
application of the standard setting method are intended to be used as recommendations to the 
decision-making authority. In the typical method of setting standards for state achievement tests, 
standard setting panelists are reminded that they are serving in advisory roles and that their final 
recommendation (which is an average across raters) will be reviewed by technical experts 
(sometimes smoothed across grades or subject areas) and used to inform the final decision by the 
decision-making authority (a state board of education or chief state school officer). In a similar 
way, recommended cut scores from empirical standard setting for SEL measures should be used 
to inform the final decisions by the SEL measure users. 

Standard setting should be used when having a reference point on the score scale will 
support important purposes and support score interpretation and use – support the IUA. 
Standards should not be punitive or impose unfair demands on groups of students, particularly 
those that are underprivileged or historically isolated and excluded – the very students for which 
the use of SEL measures is intended to support. 

The use of the ROC method allows the standard setting analyst to identify a point on the 
score scale that balances sensitivity and specificity – essentially maximizing true positives and 
true negatives simultaneously. Other ratios could be achieved, for example if one wanted to 
secure a higher level of sensitivity (true positives), while holding specificity to a minimum (not 
allowing the true negative rate to fall too low). For example, if we sought a sensitivity rate of .85 
on CtL, we would obtain a specificity of about .42 (which is associated with the logical cut score 
of 11.3 on the CtL score scale). We would be identifying more students who achieve the 
anticipated positive outcomes (or avoid the negative outcomes), but we would fail to identify 
those who do not, overidentifying students as being equipped for learning regarding CtL relative 
to the educational outcomes used to set the empirical cut scores. 
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