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BackgroundBackground

�� AIR Research GrantAIR Research Grant

�� Data on Liberal Arts colleges, as Data on Liberal Arts colleges, as 
identified in the 2008 edition (published identified in the 2008 edition (published 
in 2007) of U.S. News & World Reportin 2007) of U.S. News & World Report’’s s 
AmericaAmerica’’s Best Collegess Best Colleges

�� Exploring Graduation Rate Performance Exploring Graduation Rate Performance 
onlyonly

�� 66--year graduation rates for the Fall 2000 year graduation rates for the Fall 2000 
cohortcohort



Research QuestionsResearch Questions

1)1) Is it possible to replicate the predicted Is it possible to replicate the predicted 
graduation rates as published by U.S. graduation rates as published by U.S. 
News & World Report (USN) for News & World Report (USN) for 
Liberal Arts Colleges? Liberal Arts Colleges? 

2)2) Are there more powerful, and Are there more powerful, and 
explanatory, models of predicted explanatory, models of predicted 
graduation rates, that incorporate graduation rates, that incorporate 
additional variables from the literature additional variables from the literature --
those those notnot included in included in USNUSN’’ss model? model? 



Research QuestionsResearch Questions

3.3. What are the differences between What are the differences between 

actual and predicted graduation rates actual and predicted graduation rates 

among various liberal arts colleges among various liberal arts colleges 

using different models? using different models? 

4.4. What variables help explain why one What variables help explain why one 

collegecollege’’s actual graduation rate is s actual graduation rate is 

much higher, or lower, than much higher, or lower, than 

predicted?predicted?



DisclaimerDisclaimer

�� Not an expert on USN methodology and Not an expert on USN methodology and 

rankingsrankings

�� IR Director who has had to deal with the IR Director who has had to deal with the 

questions raised by administrators questions raised by administrators 

concerning these ranking systemsconcerning these ranking systems

�� Want answersWant answers…… ““Why did we go down in the Why did we go down in the 

rankings?rankings?”” ““Why is our predicted graduation Why is our predicted graduation 

rate higher than our actual?rate higher than our actual?”” ““What is causing What is causing 

the discrepancy?the discrepancy?””



USN Liberal Arts CollegesUSN Liberal Arts Colleges

1%1%33Other specialized institutionsOther specialized institutions

100%100%261261TOTALTOTAL

3%3%77Masters Colleges and Universities IIMasters Colleges and Universities II

3%3%77Masters Colleges and Universities IMasters Colleges and Universities I

1%1%33Baccalaureate/Associates CollegesBaccalaureate/Associates Colleges

72%72%188188Baccalaureate CollegesBaccalaureate Colleges----Liberal ArtsLiberal Arts

20%20%5252Baccalaureate CollegesBaccalaureate Colleges----GeneralGeneral

.38%.38%11Associates CollegesAssociates Colleges

%%CountCount

*Note: One missing classification: Total is 262



Discrepancies Between USN & Discrepancies Between USN & 

IPEDS Actual Graduation RatesIPEDS Actual Graduation Rates

100%100%257257TOTALTOTAL

62%62%160160Zero differenceZero difference

28%28%7373+/+/-- 11--4% points4% points

9%9%2424+/+/-- 5% points5% points

%%CountCount



USN Predicted Graduation Rates USN Predicted Graduation Rates 

MethodologyMethodology

The predicted graduation rate is calculated by using a regressioThe predicted graduation rate is calculated by using a regression to n to 
fit a schoolfit a school’’s 6s 6--year graduation rate to its standardized test scores, year graduation rate to its standardized test scores, 
expenditures per student, proportion of the entering class in thexpenditures per student, proportion of the entering class in the top e top 
25% of their high school class, proportion of the undergraduate 25% of their high school class, proportion of the undergraduate 
student body that receive Pell grants, and whether the school isstudent body that receive Pell grants, and whether the school is
public or private.public or private.

Standardized test scores are converted to the sum of the SAT 1 Standardized test scores are converted to the sum of the SAT 1 
verbal and mathematics sections.  The mean score of the enteringverbal and mathematics sections.  The mean score of the entering
class is used in the calculations.  If the mean score is not avaclass is used in the calculations.  If the mean score is not available, ilable, 
then the midpoint of the 25th and 75th percentiles is used.  Thethen the midpoint of the 25th and 75th percentiles is used.  The
standardized test that the most students submit is used, with ACstandardized test that the most students submit is used, with ACT T 
scores being transformed into the SAT 1 scores.  Schools are askscores being transformed into the SAT 1 scores.  Schools are asked ed 
to verify the average score, the 25th percentile score, the 75thto verify the average score, the 25th percentile score, the 75th
percentile score, and the percentage of the appropriate enteringpercentile score, and the percentage of the appropriate entering
class that submitted each particular exam.class that submitted each particular exam.



USN Predicted Graduation Rates USN Predicted Graduation Rates 

MethodologyMethodology

The average expenditures per student are taken from two The average expenditures per student are taken from two 
years.  The years are selected to be within the first four yearsyears.  The years are selected to be within the first four years
of the students entering.  The years are also chosen so as to of the students entering.  The years are also chosen so as to 
have had consistent IPEDS reporting.have had consistent IPEDS reporting.

The high school class standing figure is taken for the cohort The high school class standing figure is taken for the cohort 
when it entered.  This value is taken as a whole number.  At when it entered.  This value is taken as a whole number.  At 
least oneleast one--third of the entering freshmen must submit high third of the entering freshmen must submit high 
school class standing for it to be used.school class standing for it to be used.

The proportion of the undergraduate student body that receive The proportion of the undergraduate student body that receive 
Pell grants is used.  This value is taken as a value between 0 Pell grants is used.  This value is taken as a value between 0 
and 1.  In future years, if we are able to find this value for tand 1.  In future years, if we are able to find this value for the he 
cohort, we will use that.cohort, we will use that.



USN Predicted Graduation Rates USN Predicted Graduation Rates 

MethodologyMethodology

The predicted graduation rate is done in two categories, the NatThe predicted graduation rate is done in two categories, the National ional 
Universities and the Liberal Arts Colleges.  A separate regressiUniversities and the Liberal Arts Colleges.  A separate regression is on is 
performed on each category of schools.performed on each category of schools.

Because values of the variables change from year to year, the Because values of the variables change from year to year, the 
particular formula used is likewise changed. The formula for theparticular formula used is likewise changed. The formula for the
Liberal Arts Colleges for the 2008 edition (published in 2007):Liberal Arts Colleges for the 2008 edition (published in 2007):

--2.208 2.208 -- (18.372/ square root of expenditures per (18.372/ square root of expenditures per 
student) + (.057 * standardized test score) + (student) + (.057 * standardized test score) + (--3.30*10^3.30*10^--
9)*(standardized test scores^3) + (.285 * proportion of 9)*(standardized test scores^3) + (.285 * proportion of 
students in top 25% of high school class) + (students in top 25% of high school class) + (--9.617 if the 9.617 if the 
school is public) + (school is public) + (--33.498 * proportion of student body 33.498 * proportion of student body 
receiving Pell grants)receiving Pell grants)

The RThe R--squared value for this model is .809.squared value for this model is .809.



Replication of USN RatesReplication of USN Rates

�� Predicted Graduation Rates methodology Predicted Graduation Rates methodology 

(one(one--pager)pager)

�� PowerPoint presentations by Bob Morse PowerPoint presentations by Bob Morse 

from NEAIR 2008 and AIR 2008from NEAIR 2008 and AIR 2008

�� Excel tables from USNExcel tables from USN



USN Replication ResultsUSN Replication Results

F Value=79.9 R-square=0.7828

p<.0001

0.0252.270.0000.0011Top 25%

0.001-3.270.036-0.1191Public

0.001-3.270.069-0.2261Percent Pell

<.00014.710.0330.1541SAT z-score

0.304-1.030.008-0.0091SAT cubed

0.191-1.312.681-3.5221Expenditures

0.0013.350.2820.9441Intercept

Pr > |t|t ValueStandard 

Error

Parameter 

Estimate

DF



Answer: Research Question #1Answer: Research Question #1

�� Obtained parameter estimates differed Obtained parameter estimates differed 

from those reported by USNfrom those reported by USN

�� Amount of variance accounted for is nearly Amount of variance accounted for is nearly 

the same 81% versus 78%the same 81% versus 78%

�� Using error to rank graduation Using error to rank graduation 

performanceperformance



Alternate models of predicted Alternate models of predicted 

graduation ratesgraduation rates

�� Reviewed literature: Porter (1999); Ryan (2004); Reviewed literature: Porter (1999); Ryan (2004); 

Scott, Bailey, and Scott, Bailey, and KienzlKienzl (2006); (2006); GansemerGansemer--TopfTopf

and and SchuhSchuh (2006)(2006)

�� Additional variables Additional variables 

�� Percent minorityPercent minority

�� Percent femalePercent female

�� Undergraduate enrollmentUndergraduate enrollment

�� Acceptance ratesAcceptance rates



Alternate models of predicted Alternate models of predicted 

graduation rates (cont.)graduation rates (cont.)

�� Additional variables (cont.)Additional variables (cont.)

�� Discount ratesDiscount rates

�� NSSE benchmarksNSSE benchmarks

�� Religious affiliationReligious affiliation



Control/constraints variablesControl/constraints variables

�� Expenditures: Amount of money an institution is able to spend Expenditures: Amount of money an institution is able to spend 
on its studentson its students

�� Gender: % female Gender: % female –– standard control variable in models of standard control variable in models of 
retention and should also be in graduation rate modelsretention and should also be in graduation rate models

�� Public/private: public overseen by state agencies; budgets Public/private: public overseen by state agencies; budgets 
controlled at state level; hence more constraints than privatecontrolled at state level; hence more constraints than private

�� Total undergrad enrollment: in theory colleges have ability to Total undergrad enrollment: in theory colleges have ability to 
grow as desired but in reality infrastructure supports a certaingrow as desired but in reality infrastructure supports a certain
student body sizestudent body size

�� Religious affiliation: provide different atmosphere & student Religious affiliation: provide different atmosphere & student 
body (can not be changed)body (can not be changed)



Alternate Model RegressionAlternate Model Regression

<.0001-4.160.06893-0.286921Percent Pell

<.00015.210.033730.175861SAT z-score

0.0671-1.850.01019-0.018851SAT cubed

0.5378-0.620.0181-0.011191Expenditures for 

Student Services

0.6466-0.460.02083-0.009581Expenditures for 

Institutional Support

0.12731.540.015170.023321Expenditures for 

Academic Support

0.949-0.060.02931-0.001881Expenditures for 

Instruction

0.042.080.307530.639311Intercept  

Pr > |t|t ValueStandard 

Error

Parameter 

Estimate

DF

F Value=39.72 R-square=0.8386

p<.0001



Alternate Model Regression (cont.)Alternate Model Regression (cont.)
Pr > |t|t ValueStandard 

Error

Parameter 

Estimate

DF

0.00033.720.000010830.000040341Undergraduate 

enrollment

0.81410.240.013930.003281Religious 

affiliation

0.0089-2.660.04475-0.119181Acceptance 

Rate

0.02472.280.055250.125891Discount Rate

0.07351.810.045730.082651Percent Minority

0.7526-0.320.10899-0.034441Percent Female

0.4310.790.0003970.000313851Top 25%



Partial Correlations controlling for Partial Correlations controlling for 

SAT zSAT z--scorescore

0.0047-0.21632<.00010.63444SAT cubed

0.04860.15196<.00010.52397Expenditures for Student 
Services

0.10240.12607<.00010.3784Expenditures for Institutional 
Support

0.00940.19984<.00010.66585Expenditures for Academic
Support

0.05210.14965<.00010.72018Expenditures for Instruction

p-valueActual Grad 

Rate

p-valueActual Grad 

Rate

Alternate Partial 

Correlations

Alternate Regular 

Correlations



Partial Correlations controlling for Partial Correlations controlling for 

SAT zSAT z--score (cont.)score (cont.)

0.04550.15788<.00010.69549Top 25%

0.66170.03390.05320.14276Undergraduate Enrollment

0.01660.1840.0281-0.16189Religious Affiliation

0.0705-0.13948<.0001-0.38236Acceptance Rate

0.14540.117130.8482-0.01479Discount Rate

0.97930.00201<.0001-0.31035Percent Minority

0.1950.100180.05210.14345Percent Female

0.0026-0.25684<.0001-0.73362Percent Pell

p-valueActual Grad 

Rate

p-valueActual Grad 

Rate

Alternate Partial 

Correlations

Alternate Regular 

Correlations



Summary Alternate Model ResultsSummary Alternate Model Results

�� Alternate model explained slightly more Alternate model explained slightly more 
variance (84% Alternate  vs. 81% USN)variance (84% Alternate  vs. 81% USN)

�� SAT zSAT z--score and Percent Pell remained in score and Percent Pell remained in 
the modelthe model
�� Be wary of suppressor effect of SATBe wary of suppressor effect of SAT

�� Additional significant predictorsAdditional significant predictors

�� Discount rateDiscount rate

�� Acceptance rateAcceptance rate

�� Undergraduate enrollmentUndergraduate enrollment



NSSE BenchmarksNSSE Benchmarks

�� Level of Academic ChallengeLevel of Academic Challenge

�� Active and Collaborative LearningActive and Collaborative Learning

�� StudentStudent--Faculty InteractionFaculty Interaction

�� Supportive Campus EnvironmentSupportive Campus Environment

�� Enriching Educational ExperiencesEnriching Educational Experiences



Inclusion of NSSE Benchmarks Inclusion of NSSE Benchmarks 

with USN variableswith USN variables

F Value=34.02 R-square=0.8001
p<.0001

0.60750.520.002290.001181Supportive Campus Environment: FY

0.32560.990.002950.002921Enriching Educational Experiences: 
FY

0.0005-3.60.00244-0.008781Student-Faculty Interaction: FY

0.7587-0.310.00311-0.0009591Active & Collaborative Learning: FY

0.13911.490.003490.00521Level of Academic Challenge: FY

0.00023.950.00056440.002231Top 25%

0.0034-3.010.066-0.198691Percent Pell

0.0556-1.940.01087-0.021091SAT cubed

0.00053.590.036470.131041SAT z-score

0.8303-0.210.0004316-9.28E-051Expenditures

0.0192.390.186120.445031Intercept

Pr > |t|t ValueStandard 

Error

Parameter 

Estimate

DF



Inclusion of NSSE Benchmarks Inclusion of NSSE Benchmarks 

with Alternate modelwith Alternate model

0.09811.680.177350.298571Percent Female

0.2611.140.00060410.00068641Top 25%

0.0008-3.560.07505-0.267221Percent Pell

0.00972.680.050540.135691SAT z-score

0.1869-1.340.01809-0.024191SAT cubed

0.1869-1.340.0259-0.034641Expenditures for Student Services

0.87930.150.02710.004131Expenditures for Institutional 
Support

0.4990.680.019920.013561Expenditures for Academic Support

0.2732-1.110.04095-0.045351Expenditures for Instruction

0.02722.270.471361.070361Intercept

Pr > |t|t ValueStandard ErrorParameter 

Estimate

DF

F Value=14.66 R-square=0.8275
p<.0001



Inclusion of NSSE Benchmarks Inclusion of NSSE Benchmarks 

with Alternate model (cont.)with Alternate model (cont.)
Pr > |t|t ValueStandard 

Error

Parameter 

Estimate

DF

0.88610.140.002450.00035211Supportive Campus Environment: 
FY

0.6386-0.470.0031-0.001471Enriching Educational Experiences: 
FY

0.0022-3.210.00265-0.00851Student-Faculty Interaction: FY

0.92180.10.003480.00034311Active & Collaborative Learning: FY

0.17341.380.004090.005651Level of Academic Challenge: FY

0.06661.871.585E-052.969E-051Undergraduate Enrollment

0.4487-0.760.01653-0.012621Religious Affiliation

0.086-1.750.06946-0.121521Acceptance Rate

0.08251.770.058320.10321Discount Rate

0.04842.020.077360.15631Percent Minority



Summary of NSSE resultsSummary of NSSE results

�� USN & Alternate models: Student FacultyUSN & Alternate models: Student Faculty--

Interaction significant, negative predictorInteraction significant, negative predictor

�� Indicates that less interaction increases Indicates that less interaction increases 

predicted graduation ratespredicted graduation rates

�� Take all with a grain of salt given reduced Take all with a grain of salt given reduced 

sample sizessample sizes



Actual vs. Predicted Actual vs. Predicted 

Graduation Rates Graduation Rates 

33%29%37%34%61%School K

92%91%95%92%92%School J

82%85%85%87%88%School I

64%64%63%70%70%School H

63%66%68%63%62%School G

85%79%81%86%85%School F

75%71%75%71%72%School E

59%58%58%72%61%School D

74%74%76%67%67%School C

95%88%88%90%90%School B

71%76%77%66%66%School A

Predicted 

Alternate

Predicted 

USN 

replicated

Predicted 

USN 

published

Actual 

IPEDS

Actual 

USN



Southwestern Actual vs. Predicted Southwestern Actual vs. Predicted 

Graduation RatesGraduation Rates

78%78%
Predicted Graduation Rate Predicted Graduation Rate 

(USN replication model )(USN replication model )

82%82%
Predicted Graduation Rate Predicted Graduation Rate 

(USN published)(USN published)

76%76%
Predicted Graduation Rate Predicted Graduation Rate 

(Alternate model )(Alternate model )

73%73%
Actual Graduation Rate Actual Graduation Rate 

(USN & IPEDS)(USN & IPEDS)



USN Difference Between Actual USN Difference Between Actual 

and Predictedand Predicted

49%49%128128OverOver--performanceperformance

8%8%2020At expectedAt expected

100%100%262262TOTALTOTAL

44%44%114114UnderUnder--performanceperformance

%%CountCount



Alternate Model Differences Alternate Model Differences 

Between Actual and PredictedBetween Actual and Predicted

43%43%8181OverOver--performanceperformance

11%11%2020At expectedAt expected

100%100%187187TOTALTOTAL

46%46%8686UnderUnder--performanceperformance

%%CountCount



USN, Alternate Model USN, Alternate Model ““RegularRegular””, , 

Alternate Model Alternate Model ““95%95%””

49%49%

8%8%

44%44%

USNUSN

28%28%11%11%At expectedAt expected

42%42%43%43%OverOver--performanceperformance

31%31%46%46%UnderUnder--performanceperformance

95%95%RegularRegular



USN vs. Alternate 95% USN vs. Alternate 95% 

Confidence Interval PerformanceConfidence Interval Performance

156156

100.0%100.0%

8282

53.0%53.0%

1616

10.3%10.3%

5858

37.2%37.2%

TOTALTOTAL

5555

35.3%35.3%

4444

28.2%28.2%

66

4.0%4.0%

55

3.2%3.2%

OverOver

5353

34.0%34.0%

2828

18.0%18.0%

77

4.5%4.5%

1818

11.54%11.54%

At At 

expectedexpected

4848

30.8%30.8%

1010

6.4%6.4%

33

1.9%1.9%

3535

22.4%22.4%

UnderUnder

TOTALTOTALOverOverAt At 

expectedexpected
UnderUnder

USN Classification

Alternate 
95% 

Classification



USN USN ““UnderUnder”” vs. Alternate vs. Alternate 

““At ExpectedAt Expected””

84%78%84%80%82%81%School G

95%92%94%89%92%92%School F

71%67%68%64%66%66%School E

66%56%57%53%55%54%School D

96%85%90%84%87%85%School C

92%88%89%84%86%88%School B

66%65%68%64%66%65%School A

USN 

Predicted 

Rate

USN Grad 

Rate

Upper BoundLower BoundAlternate 

Predicted 

Rate

IPEDS Grad 

Rate



USN USN ““OverOver”” vs. Alternate vs. Alternate 

““At ExpectedAt Expected””

85%86%89%84%87%86%School F

79%85%88%82%85%85%School E

91%92%92%87%89%92%School D

72%75%77%72%74%75%School C

83%86%89%85%87%86%School B

80%84%84%81%83%84%School A

USN 

Predicted 

Rate

USN Grad 

Rate

Upper BoundLower BoundAlternate 

Predicted 

Rate

IPEDS Grad 

Rate



Answers: Research Answers: Research 

Questions #2 Questions #2 -- #4#4

�� In addition to SAT scores and Percent In addition to SAT scores and Percent 
Pell, the following may be variables to Pell, the following may be variables to 
examine more closely at your own examine more closely at your own 
institution:institution:

�� Percent minorityPercent minority

�� Discount rateDiscount rate

�� Acceptance rateAcceptance rate

�� Undergraduate enrollmentUndergraduate enrollment

�� FirstFirst--year NSSE benchmark scores year NSSE benchmark scores 



Answers: Research Answers: Research 

Questions #2 Questions #2 -- #4 (cont.)#4 (cont.)

�� Difference between Actual and Predicted Difference between Actual and Predicted 

for Southwestern as well as others were for Southwestern as well as others were 

notable using the different modelsnotable using the different models

�� Discrepancies in reporting graduation rates to Discrepancies in reporting graduation rates to 

USN or IPEDSUSN or IPEDS

�� Issue of Under/Over or At Expected Issue of Under/Over or At Expected 

performance levelsperformance levels



ConclusionsConclusions
�� Data accuracy is pivotal to modelingData accuracy is pivotal to modeling

�� Retention rates should also be includedRetention rates should also be included

�� Confidence intervals are highly Confidence intervals are highly 
recommended since there is clearly error recommended since there is clearly error 
associated with the modeling processassociated with the modeling process

�� Model across cohort yearsModel across cohort years
�� Challenging with USN because the equation Challenging with USN because the equation 

changes frequentlychanges frequently





Contact InformationContact Information

Alicia Betsinger, Ph.D.Alicia Betsinger, Ph.D.

Director of Institutional ResearchDirector of Institutional Research

Southwestern UniversitySouthwestern University

betsinga@southwestern.edubetsinga@southwestern.edu

(512) 863(512) 863--19391939


