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BACKGROUND

 Texas State is a minority serving institution with ~39000 
students

 FCI has been used as an assessment in intro calculus-based 
mechanic since 2011

 Matched results for 1626 students

 LA program and course reforms introduced in 2012

 Have been using normalized gain to evaluate changes in 
student conceptual understanding

 Recent research1,2 suggest effect size metrics, such as 
Cohen’s d, might be better to use when comparing different 
classes or different groups within the same class

PURPOSE

 Determine if the introductory mechanics course provides 
equal learning opportunities for all students

 Determine best metric for assessing learning by different 
groups

RESEARCH QUESTION

Does the use of an effect size measure such as Cohen’s d
lead to different conclusions than 𝑔𝑔 when analyzing 
learning gains by different groups in the same class?
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DATA ANALYSIS AND RESULTS
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DISCUSSION

Cohen’s d and normalized gain lead to  different conclusions 
regarding the equity of this course. We use an equity of 
fairness model, in which all students are given the same 
learning opportunity.

 With regard to both gender and race/ethnicity,  𝑔𝑔 leads to the 
conclusion that we have not achieved the desired level of equity of 
fairness in the class.

 When female students are compared to male students, 
normalized gain is lower in 11 of the 12 semesters studied. When 
students from underrepresented groups are compared to those 
from overrepresented groups, 𝑔𝑔 is lower in all 12 semesters.

 Cohen’s d leads us to different conclusions

 For female students compared to male students, we have 
achieved equity of fairness for these two groups.

 In the case of students from over- and underrepresented groups, 
Cohen’s d indicates that there had been an inequity that was 
often quite large but that in recent semesters this inequity had 
largely disappeared.

When comparing Concept Inventory Results between 
different groups in the same class, researchers should be 
careful about what metric they use, and how they interpret 
their results.
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95% confidence intervals for 𝑔𝑔 were calculated using the standard 
error calculation of Smith et al3
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