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A validity argument sensitivity analysis of 
social and emotional learning measures with few items 

 
 

Abstract 
 Social and emotional learning is growing in interest among education researchers and  
practitioners. However, this interest is complicated by challenges in measurement, such as  
having few items. This paper investigates the challenge of using few items and the extent that  
model fit may be dependent on a single item. 
 
 

Introduction 
Social and Emotional Learning (SEL) is gaining momentum across the world and is an 

important concept in addressing issues about education equity. As a result of the Every Student 
Succeeds Act, there is nationwide interest in measuring SEL to incorporate it in assessing school 
quality. As interest in noncognitive factors, such as developmental assets or social emotional 
skills, increases it is imperative to understand their associations with learning and achievement 
Scales, Benson, & Mannes, 2006). Unfortunately, there has been limited psychometric work 
towards the development of noncognitive measures. 

Various measures have been created to support the need for SEL measures. One of which 
is the Developmental Asset Profile (Dap; Search Institute 2013) which assesses developmental 
skills of youth. From this assessment we use two measures, Positive Identity & Outlook and 
Commitment to Learning to assess model fit of measures with few items in a large-scale survey. 
These measures are grounded in positive youth development. 

Despite the demand for measures of SEL, there are certain difficulties that occur in the 
attempts to accurately capture these constructs. With competing space and interest in surveys, 
creating measures with few items can present challenges. First, a small number of items can pose 
a threat to construct representation (Embretson, 1983). It may be the case that something else is 
being measured other than the intended construct. Second, few items often result in weak model 
goodness of fit, in addition to lower score reliability. Score consistency and model fit has 
implications for score interpretation and use (Kane, 2013; AERA, APA, & NCME, 2014). In 
some instances, removing some items may improve fit, whereas taking others out can degrade 
fit. With a large-scale data set, we explore measurement fit sensitivity to item selection. The 
purpose of this paper is to investigate the potential threat to the interpretation and use of scores 
when model fit is subject to less than ideal conditions.  
 

When given a small set of items to create a measure, to what extent is fit 
dependent on a single item? 

 
Methods 

 
Data Source 

The data come from the 2013 and 2016 administrations of a triennial statewide 
survey (blinded for review, 2016, 2017) administered to a total of 330,767 youth in grades 
5, 8, 9, and 11. This survey is a collaborate effort from the Minnesota Departments of 
Education, Health, Human Services, and Public Safety. The survey is intended to monitor 
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trends in students’ habits, experiences, and beliefs. From these data several SEL measures 
were derived including: Commitment to Learning (CtL), Positive Identity & Outlook (PIO), 
Social Competence (SC), Empowerment (EM), Family Community Supports (FCS), and 
Teacher School Support (TSS). These measures are a part of a developmental asset 
framework with CtL, PIO and SC representing Developmental Skills, and EM, FCS and 
TSS representing Developmental Supports. For this study we only use two SEL measures, 
PIO and CtL, which are operationalized as ‘having a sense of control of one’s life, feeling 
good about self and future, dealing with disappointment and life’s challenges, and thinking 
about one’s purpose in life’ and ‘caring about doing well in school, paying attention in 
class, going to class prepared, interested in learning, finding school learning useful, and 
being a student is an important part of who I am’ (MSS Technical Report, Rodriguez 
2017). 

Validity evidence for these measures come from two sources that include content-
related evidence (Benson et al. 2006 and Search Institute 2013), and internal structure or 
construct-related evidence (MSS Technical Report, Rodriguez 2017). To provide 
construct-related evidence, each measure was evaluated via confirmatory factor analyses 
[CFA] done in Mplus v7 (Muthen & Muthen, 2012) and differential item functioning 
analyses by race & ethnicity, assigned sex at birth, and grade done in Winstep v 3.92 
(Linacre, 2016). We used common guidelines for assessing model fit of these measures, 
which include adequate fit indices where Root Mean Square Error Approximation 
(RMSEA), comparative Fit Index (CFI) and Tucker-Lewis Index (TLI) (Brown, 2015; 
Kline, 2011), and standardized factor loadings are .40 or higher (Brown, 2015). 

We tested the robustness of the PIO measure by doing sensitivity analysis. As a result of 
the usage of different items between grades 5 and grades 8, 9, and 11, we only assessed the 
measure for secondary school students reducing our overall sample to 249,048 students (Table 1 
provides a summary of the sample characteristics by year and grade). In total, six items were 
used to create the measure (see Appendix A). We tested the sensitivity of each item by running 
six different CFA models using the Lavaan package (Rosseel, 2012) in R and removing one item 
in each iteration. Factor scores were extracted from each model and correlated with another 
developmental skill measure, CtL, to estimate validity coefficients.  
 
Table 1 
Sample Characteristics 
 

Note. Italics indicate ethnicity without regard to race (each group is mutually exclusive). 
  

 2013 2016 
 Grade 8 Grade 9 Grade 11 Grade 8 Grade 9 Grade 11 
American Indian 2,330 2,150 1,280 2,517 2,255 1,313 
Asian-Pacific Islander 1,332 1,284 1,154 1,609 1,623 1,250 
Black 1,997 1,897 1,540 2,408 2,065 1,552 
White 30,398 30,544 27,941 29,293 31,121 26,357 
Multiple Races 1,380 1,420 975 1,785 1,612 1,164 
Latino 3,468 3,085 2,285 4,838 4,213 2,989 
Somali 513 425 337 958 835 570 
Hmong 882 1,153 1,141 1,131 1,261 1,130 
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Results 
 

The CFA fit results and item loadings for CtL (Table 2) PIO (full measure, Tables 3 and 
4) indicate modest fit (not terrible, not great). Removing one item at a time resulted in fit indices 
that varied from bad to good. Where taking out one item improved fit, taking another item 
degraded fit. To evaluate model fit we considered common criteria: 

1. Root mean squared error of approximation (RMSEA), the extent to which the model fits 
reasonably well within the population, where RMSEA < 0.05 indicates good fit, and 
RMSEA < 0.08 is adequate fit 

2. Comparative fit index (CFI), the relative fit to a more restricted baseline model, where 
CFI > 0.95 is good fit and CFI > 0.90 is adequate fit 

3. Tucker-Lewis Index which accounts for the effect of model complexity, where TLI > 
0.95 is good fit and TLI >0.90 is adequate fit. 

 
 
Table 2 
CFA results for Commitment to Learning 
 
Model: CtL by Y18 + Y19 + Y20r + Y21a + Y21b + Y21c 
  
Model Fit Information     
     
RMSEA (Root Mean Square Error Approximation) 
 Estimate .109 
 90 Percent Confidence Interval .109  0.110 
 Probability RMSEA <= 0.05 .000 
   
CFI/TLI   
 CFI .945 
 TLI .907 
   
Standardized Model Results   
CtL by Estimate S.E. Est./S.E. P(>|z|) 
Y18 .789 .001 600.065 .000 
Y19 .725 .001 534.659 .000 
Y20r .326 .002 164.358 .000 
Y21a .364 .002 173.255 .000 
Y21b .671 .001 473.146 .000 
Y21c .695 .001 521.885 .000 

Note. Good fit corresponds to RMSEA < 0.05, CFI & TLI > .95; adequate fit corresponds to 
RMSEA < 0.08, CFI & TLI > .90. 
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Table 3 
CFA Model Fit for Various Iterations of Positive Identity & Outlook 
 
 RMSEA CFI TLI 
PIO – full measure .180 .953 .922 
PIO1 – excluding Y60a .180 .965 .929 
PIO2 – excluding Y60b .218 .947 .894 
PIO3 – excluding Y60f .157 .968 .937 
PIO4 – excluding Y60g .085 .992 .985 
PIO5 – excluding Y60h .058 .996 .992 
PIO6 – excluding Y60n .231 .956 .911 

 
 

Oddly, removing the weakest loading item (Y60n, loading = .462; Table 4) does not 
improve fit (see Table 3, results for PIO6). On the contrary, removing an item that loads 
similarly to the others improves fit. The best fitting model (PIO5; Table 3) resulted from 
removing the second highest loading item (Y60h; Table 4). 
 
 
Table 4 
CFA Standardized Item Factor Loadings for Various Iterations of Positive Identity & Outlook 
 
Item PIO PIO1 PIO2 PIO3 PIO4 PIO5 PIO6 
Y60a .754  .743 .689 .775 .782 .756 
Y60b .783 .775  .758 .806 .792 .786 
Y60f .847 .795 .827  .882 .891 .841 
Y60g .736 .754 .755 .761  .602 .738 
Y60h .839 .871 .847 .883 .742  .838 
Y60n .462 .466 .468 .444 .470 .463  

Note. Blanks indicate the item was removed in that iteration of the PIO measure. 
 
 

When we correlated the factor scores of each PIO iteration with CtL (essentially validity 
coefficients), all but one version of PIO was slightly less associated with CtL than the PIO full 
measure (PIO2 r = .45; Table 5), despite less than adequate model fit (second worse). 
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Table 5 
Correlation Matrix of Factor Scores for Each Measure Iteration of Positive Identity & Outlook 
with Commitment to Learning 
 
 CtL PosId PosId1 PosId2 PosId3 PosId4 PosId5 
PIO .446       
PIO1 .437 .984      
PIO2 .450 .983 .973     
PIO3 .420 .967 .975 .957    
PIO4 .445 .984 .947 .952 .917   
PIO5 .438 .968 .919 .933 .885 .987  
PIO6 .434 .998 .981 .977 .967 .980 .964 

Note. Correlations with CtL are essentially validity coefficients comparing each model of PIO 
(Positive Identity and Outlook); other correlations are inter-model correlations. 
 
 
 

Implications 
 

The results of this study indicate that having fewer items may improve fit, but also 
degrade fit. Due to the variability in the results, there may be an issue with construct 
representation in models with fewer items. However, we cannot ascertain that having fewer 
items is necessarily problematic. We do run into limitations with our methodology. Typically, 
simulation studies would provide better control than using real data. Nevertheless, it is important 
to address the challenges that occur in SEL measurement, typically with very few items. 
Although having few items can create adequate fit suitable for research, it is not pragmatic in 
decision making. The paper explores the content-related issues potentially underlying the odd 
results. We also explore psychometric guidance and criteria for SEL measure construction. 
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Appendix A:  
 
Items in Commitment to Learning and Positive Identity and Outlook: 
Commitment to Learning Positive Identity and Outlook 
How often do you care about doing well in 
school? 

I feel in control of my life and future. 

How often do you pay attention in class? I feel good about myself. 
How often do you go to class unprepared?* I feel good about my future. 
If something interests me, I try to learn 
more about it. 

I deal with disappointment without getting too 
upset. 

I think things I learn at school are useful. I find good ways to deal with things that are hard 
in my life.  

Being a student is one of the most 
important parts of who I am. 

I am thinking about what my purpose is in life. 

*indicates reversed item.  
 
 


