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Likelihood Ratios 

 

VanDerHeyden (2011) proposed a simpler solution to the problem of interpreting 

screening data in an effective and ethical manner.  She noted that sensitivity and specificity, 

while relatively stable despite varying prevalence rates emblematic of educational classification 

decisions, “offer little information about the value of a [screening] finding for ruling-out or 

ruling-in a condition” (p. 342).  Specifically, sensitivity and specificity do not provide educators 

with the probability that a student with a particular screening score will fail or pass the PSSA 

Reading.  Predicting the likelihood that a student will pass or fail the high-stakes test is precisely 

what educators are most interested in calculating from a screener so that appropriate 

interventions and supports can be delivered for remediation prior to the high-stakes test.  

Specificity and sensitivity do not provide for such a prediction because the precision of the cut 

score on the screener is only determined after the high-stakes test is completed.   Moreover, cut 

scores built in sensitivity and specificity only indicate the proportion of all failures and passes on 

PSSA (sensitivity and specificity, respectively) for that particular score.  Sensitivity and 

specificity do not provide educators with any level of confidence that, for this particular student, 

he or she will fail or pass the PSSA. 

 

Given the limitations associated with sensitivity and specificity interpretation, educators 

are called to compute and interpret positive and negative likelihood ratios (LRs).  LRs are the 

likelihood that a certain outcome will occur given a particular performance on a screening 

measure.  LRs, in conjunction with specificity and 
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A negative LR (LR-) is the probability of a negativ
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Archival data from students in third through sixth grades in the AASD were included in 

the analysis.  Publicly available demographic data for each of the four elementary schools were 

merged with the obtained archived, anonymous data to provide a thumbnail sketch of the district 

make-up.  Demographic data by each of the four elementary schools are summarized in Table 1.  

Limited demographic data on the sample were available per the approved Institutional Review 

Board (IRB) protocol.  The number of females and males per grade level in the sample are 

indicated in Table 2.   The exact number of students with Individualized Educational Programs 

(IEPs) for each building was not available to the researchers, although 13.7% of all students in 

AASD were identified for special education services in that year.  Data from all students with 

disabilities, however, were included in the statistical analyses. 

 

Table 1 

Demographic Data for AASD Elementary Schools 2011-2012 

 

 

 

School 

 

 

Grades 

 

 

Enrollment 

% Free / 

Reduced 

Meals 

 

% Racial 

Minority 

PSSA 

Reading 

Proficiency 

 

PSSA Math 

Proficiency 

A K-6 490 36.5% 10.1% 75.9% 86.4% 

B K-6 522 42.3% 10.8% 68.7% 78.6% 

C K-6 515 40.6% 8.9% 70.1% 78.5% 

D K-6 513 41.3% 19.9% 66.4% 74.4% 

 

All data, including demographic information and ass
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* p < .05; ** p < .01 

 

Logistic regression was completed to determine the utility of STAR Reading and SRSS 

in predicting a failing or passing score on the PSSA Reading test.  The model contained two 

independent variables (SRSS and STAR Reading) and the dependent variable of PSSA Reading 

test.  The logistic regression was repeated at fall and winter for each grade level.   

 

Random chance prediction of passing the PSSA test means that we would predict all 

students to pass the PSSA.  Using last year’s passing rate of 72% as our only indicator of passing 

the PSSA Reading the current year, our random chance prediction model (predicting 100% pass 

rate) would result in 72% of those predictions bein
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a passing score (proficient or advanced) on the PSSA Reading test.  SRSS AUC values denote 

how well a higher SRSS score predicts a failing PSSA Reading score. 

 

Sensitivity, specificity, and likelihood ratios were calculated using ROC analysis values.  
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Table 11 
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lower.  However, 38% of students who failed the PSSA Reading scored above the 352 cut score.  

In other words, using a cut score of 352, the district is under-identifying up to 38% of students 

who may be in need of reading intervention.  This percentage is largely considered unacceptable 

as it means far too many students are screened to be considered not at-risk for PSSA failure 

when, in fact, they are at-risk. 

 

In comparison with nationally-derived STAR Reading norms, consider a fall of 3rd grade 

cut score of 387, which was generated from locally-obtained data.  This score has a LR+ of 4.45, 

considered moderate, but acceptable in education.  This means that the district can be moderately 

confident that a student scoring 387 will fail the PSSA Reading test.  A score of 387 has a 

sensitivity index of 82% and a specificity index of 82%.  This means that 82% of 3rd grade 

students who failed the PSSA Reading test had a score of 387 or lower; however, 18% of 3rd 

graders who failed the PSSA actually screened higher than a 387.  Eighty-five percent of 

students who passed the Reading PSSA scored a 387 or higher; however, this also means that 

15% of students who passed the Reading PSSA scored below 387.  Changing the Fall 3rd grade 

PSSA Reading cut score from 352 to 387 could allow the district to identify an additional 20% of 

students who are in risk of failing the PSSA Reading test while only falsely identifying 10% 

more students of potential failure when, in fact, they passed the PSSA Reading (i.e., difference in 

specificity indices). 

 

Notice that the recommended decision rules above are different from what the STAR 

program suggests.  Two reasons for this disparity: (a) locally-derived norms often tend to be 

more precise than national norms at predicting performance on an outcome measure (Ferchalk, 

2013); and (b) the predicted variable when the STAR was validated was not the PSSA – likely 

the Group Reading Assessment and Diagnostic Evaluation or Stanford Achievement Test.  

Therefore, an increasing call for local norming is made in the literature, especially when using 

these data to allocate students to limited resources. 

 

What does this mean for the district?  Setting locally-derived cut scores higher than 

national cut scores will likely identify more stude
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6. Within that new window, select “Smaller test result indicates more positive test.”  So 

what this means is that a smaller STAR score will be used to predict a more positive test 

(i.e., failing the PSSA Reading) 

7. Select “Diagonal reference line,” “Standard error and confidence interval,” and 

“Coordinate points of the ROC Curve” 

8. Select “OK” 

9. The green diagonal in the graph represents random chance that you could predict failing 

the PSSA (the “State Variable”).  So you want the ROC, the blue/purple line to be well 

above the diagonal.  Below is from 3rd grade fall….and the curve is excellent. 

 

 

10. The Area in the table “Area Under the Curve” is what we interpret.  AUCs above 0.7 are 

considered good; 0.8 or higher is excellent; so below (for 3rd grade fall winter), the AUC 

of .925 is excellent. 
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11. Note the subsequent “Coordinates of the Curve” table.  These are the data copied back 

into a separate excel file to compute Specificity, LR+, and LR-.  (Excerpt from 3rd Grade 

Fall STAR is below) 

 

 

 

12. Open Excel file to populate for computing Specifici



Sensitivity, Specificity, LR+, and LR-: What Are They and How Do You Compute Them? (Edman & Runge, 2014) 19 

 

13. Copy and paste all three columns of the “Coordinates of the Curve” table in SPSS, 

making sure to get all rows as well.  Then paste into the Excel file into the three empty 

left-most columns. 

a. Notice that once this step is completed, the next c


