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Abstract:

This session will describe my attempt to model student success as a function of Pell-
eligibility, first-generation college student status, and underrepresented minority 
student status, using data from recent cohorts of FTC undergraduate students from 
the campuses of a Midwest system of research universities.  I present preliminary 
results generated using logistic regression models and indicate future research.
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Outline:
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Student Success

OBJECTIVE:  Model 4th-year “success” (Success4Yr_Di:  Y, N) of full-time, 
(Bachelor’s) degree-seeking, first-time-college undergraduate students as a 
function of:

o Attending Residential vs. Commuter Campus (ResidCamp:  Y or N)

o Pell eligibility (Pell_Eligible_This_AidYr:  Y or N)
o First-generation student status (ENTRY_FIRST_GEN:  Y or N)
o Underrepresented minority student status (URM4_Ext:  Y or N)

QUESTION:  Is 4th-year “success” impacted by these student characteristics?
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Student Success
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Student Success

OBJECTIVE:  Model 4th-year “success” (Success4Yr_Di:  Y, N) of full-time, 
(Bachelor’s) degree-seeking, first-time-college undergraduate students as a 
function of:

o Attending Residential vs. Commuter Campus (iResidCamp:  1 or 0)

o Pell eligibility (iPell_Eligible_This_AidYr:  1 or 0)
o First-generation student status (iENTRY_FIRST_GEN:  1 or 0)
o Underrepresented minority student status (iURM4_Ext:  1 or 0)

QUESTION:  Is 4th-year “success” impacted by these student characteristics?
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Student Success

Refer to Handout #1 – design matrix and observed data for Success4Yr_Di
(dichotomous data).
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Student Success:  Fall FTC Cohorts
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Logistic Regression
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𝑌𝑌:  “Success” or “Failure”

 𝑥𝑥1: Independent variable #1  𝑥𝑥2: Independent variable #2
 𝑥𝑥3: Independent variable #3  𝑥𝑥4: Independent variable #4

𝑝𝑝 = 𝑝𝑝𝑝𝑝 "Success" = 𝑒𝑒𝑒𝑒𝑒𝑒 ( )
1+𝑒𝑒𝑒𝑒𝑒𝑒 ( ) = 1

1+𝑒𝑒𝑒𝑒𝑒𝑒 −( )  and

𝑞𝑞 = 1 − 𝑝𝑝 = 𝑝𝑝𝑝𝑝 "Failure"  ,  where, e.g.,

(𝛽𝛽0 +  𝛽𝛽1𝑥𝑥1 +  𝛽𝛽2𝑥𝑥2 +  𝛽𝛽3𝑥𝑥3 +  𝛽𝛽4𝑥𝑥4

+ 𝛽𝛽12𝑥𝑥1𝑥𝑥2 +  𝛽𝛽13𝑥𝑥1𝑥𝑥3 +  𝛽𝛽14𝑥𝑥1𝑥𝑥4 +  𝛽𝛽23𝑥𝑥2𝑥𝑥3 + 𝛽𝛽24𝑥𝑥2𝑥𝑥4 + 𝛽𝛽34𝑥𝑥3𝑥𝑥4

+ 𝛽𝛽123𝑥𝑥1𝑥𝑥2𝑥𝑥3 +  𝛽𝛽124𝑥𝑥1𝑥𝑥2𝑥𝑥4 +  𝛽𝛽134𝑥𝑥1𝑥𝑥3𝑥𝑥4 +  𝛽𝛽234𝑥𝑥2𝑥𝑥3𝑥𝑥4 +  𝛽𝛽1234𝑥𝑥1𝑥𝑥2𝑥𝑥3𝑥𝑥4)



Student Success:  Log. Reg. – Model 1 (Full Model)

10



Student Success:  Log. Reg. – Model 1 (Full Model)
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Student Success:  Log. Reg. – Model 2 (No higher-order interactions)
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Student Success:  Log. Reg. – Model 2 (No higher-order interactions)
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Student Success:  Log. Reg. – Model 2 (No higher-order interactions)
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OMIT

Formal hypothesis test (likelihood ratio test) for eliminating 
several (higher-order) interactions simultaneously.



Student Success:  Log. Reg. – Model 3 (w/ select 2-way interaction)
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𝑌𝑌:  “Success” or “Failure”   Earn 1st bach w/in 4 yrs.

 𝑥𝑥1: Independent variable #1  iResidCamp
 𝑥𝑥2: Independent variable #2  iPell_Eligible_This_AidYr
 𝑥𝑥3: Independent variable #3  iEntry_First_Gen
 𝑥𝑥4: Independent variable #4  iURM4_Ext

𝑝𝑝 = 𝑝𝑝𝑝𝑝 "Success" = 𝑒𝑒𝑒𝑒𝑒𝑒 ( )
1+𝑒𝑒𝑒𝑒𝑒𝑒 ( ) = 1

1+𝑒𝑒𝑒𝑒𝑒𝑒 −( )  ,  where

(𝛽𝛽0 +  𝛽𝛽1𝑥𝑥1 + 𝛽𝛽2𝑥𝑥2 + 𝛽𝛽3𝑥𝑥3 + 𝛽𝛽4𝑥𝑥4 + 𝛽𝛽14𝑥𝑥1𝑥𝑥4) ,  and



Student Success:  Log. Reg. – Model 3 (w/ select 2-way interaction)

16



Student Success:  Log. Reg. – Model 3 (w/ select 2-way interaction)
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Student Success:  Log. Reg. – Model 3 (w/ select 2-way interaction)
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OMIT:

Formal hypothesis test (likelihood ratio test) for eliminating 
several (two-way) interactions simultaneously.



Student Success:  Log. Reg. – Model 3 (w/ select 2-way interaction)
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Odds Ratio =
𝑝𝑝𝑝𝑝 "Success"
𝑝𝑝𝑝𝑝 "Failure" =

𝑝𝑝
1 − 𝑝𝑝 = 𝑒𝑒𝑥𝑥𝑝𝑝 𝛽𝛽0 +  𝛽𝛽1𝑥𝑥1 +  𝛽𝛽2𝑥𝑥2 +  𝛽𝛽3𝑥𝑥3 +  𝛽𝛽4𝑥𝑥4 +  𝛽𝛽14𝑥𝑥1𝑥𝑥4

= 𝑒𝑒𝑥𝑥𝑝𝑝 𝛽𝛽0 � 𝑒𝑒𝑥𝑥𝑝𝑝 𝛽𝛽1𝑥𝑥1 � 𝑒𝑒𝑥𝑥𝑝𝑝 𝛽𝛽2𝑥𝑥2 � 𝑒𝑒𝑥𝑥𝑝𝑝 𝛽𝛽3𝑥𝑥3 � 𝑒𝑒𝑥𝑥𝑝𝑝 𝛽𝛽4𝑥𝑥4 � 𝑒𝑒𝑥𝑥𝑝𝑝 𝛽𝛽14𝑥𝑥1𝑥𝑥4

�Odds Ratio =
�̂�𝑝

1 − �̂�𝑝 = 𝑒𝑒�𝛽𝛽0 � 𝑒𝑒�𝛽𝛽1𝑒𝑒1� 𝑒𝑒�𝛽𝛽2𝑒𝑒2� 𝑒𝑒�𝛽𝛽3𝑒𝑒3� 𝑒𝑒�𝛽𝛽4𝑒𝑒4� 𝑒𝑒�𝛽𝛽14𝑒𝑒1𝑒𝑒4

= 𝑒𝑒−0.1184 � 𝑒𝑒0.5591𝑒𝑒1� 𝑒𝑒−0.3923𝑒𝑒2� 𝑒𝑒−0.3011𝑒𝑒3� 𝑒𝑒−0.5958𝑒𝑒4� 𝑒𝑒0.2032𝑒𝑒1𝑒𝑒4

= 0.8883 � 1.7491𝑒𝑒1� 0.6755𝑒𝑒2� 0.7400𝑒𝑒3� 0.5511𝑒𝑒4� 1.2253𝑒𝑒1𝑒𝑒4



Student Success:  Log. Reg. – Model 3 (w/ select 2-way interaction)
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Student Success:  Log. Reg. – Model 3 (w/ select 2-way interaction)
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Student Success:  Log. Reg. – Model 4 (w/ select 2-way interaction, and ACT)
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Student Success:  Log. Reg. – Model 4 (w/ select 2-way interaction, and ACT)
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Student Success:  Log. Reg. – Model 6 (Final Model, w/ select 2-way interaction, and ACT)
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Student Success:  Log. Reg. – Model 6 (Final Model, w/ select 2-way interaction, and ACT)
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Student Success:  Log. Reg. – Model 6 (Final Model, w/ select 2-way interaction, and ACT)
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OMIT:

Formal hypothesis test (likelihood ratio test) for eliminating 
several (two-way) interactions simultaneously.



Student Success:  Log. Reg. – Model 6 (Final Model, w/ select 2-way interaction, and ACT)
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Student Success:  Log. Reg. – Model 6 (Final Model, w/ select 2-way interaction, and ACT)
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Student Success:  Log. Reg. – Model 6 (Final Model, w/ select 2-way interaction, and ACT)
    *** CORRECTED 2024.11.07 ***
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Student Success:  Log. Reg.

Observations (Conclusions):

1. Based on logistic regression models of FS2016, FS2017, and FS2018 cohorts, the five 
independent variables ResidCamp, Pell_Eligible_This_AidYr, ENTRY_FIRST_GEN, 
URM4_Ext, and Max_all_ACTs significantly impact the probability of earning a first 
Bachelor’s degree within four years (significantly impact the odds ratio);  …

2. … moreover, the two-way interaction between ResidCamp and Max_all_ACTs impacts 
this success probability (significantly impacts the odds ratio).

3. However, we should avoid using Model 6 (and any of the models presented here) for 
forecasting or predicting 4-year success numbers of future FTC cohorts (as seen with 
the FS2019 cohort example).
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Student Success

Next Steps:

1. Replace ACT Composite Score with ACT Percentile Rank.
2. Investigate effect of HS AP/Adv Credit.
3. Investigate restricting to “recent HS grads.”
4. Investigate whether there is a longitudinal effect.
5. Investigate effect of HS Core Course GPA.
6. Investigate other URM specifications (e.g., using IPEDS Race-Ethnicity categories).
7. Investigate 6-Yr Success.

8. Investigate 4-Yr and 6-Yr Success using Multinomial Logistic Regression for the outcomes “earn 
first Bachelor’s degree within 4 years” and “continue as an U/G student the next Fall term 
following the Summer term ending the 4th year” (i.e., continue “Progressing”).
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OMIT

II.  Multinomial Logistic Regression
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Student Success:  Multinomial Log. Reg.

OBJECTIVE:  Model 4th-year “success” (Success4Yr:  Y, P, N) of full-time, 
(Bachelor’s) degree-seeking, first-time-college undergraduate students as a 
function of:

o Attending Residential vs. Commuter Campus (iResidCamp:  1 or 0)

o Pell eligibility (iPell_Eligible_This_AidYr:  1 or 0)
o First-generation student status (iENTRY_FIRST_GEN:  1 or 0)
o Underrepresented minority student status (iURM4_Ext:  1 or 0)

o ACT Composite Score (Max_all_ACTs)

QUESTION:  Is 4th-year “success” impacted by these student characteristics?
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Student Success:  Multinomial Log. Reg.:  FTC Cohorts

34



Student Success:  Multinomial Log. Reg.

Refer to Handout #2 – design matrix and observed data for Success4Yr (multinomial 
data).
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Q&A
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END
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