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This new ACT publication is an annual report offering 
meaningful research insights for some of the most 
pressing questions impacting admissions and enrollment 
practice.

In the first release of this report, ACT research sheds light 
on the following topics:

• the practice of super-scoring
• STEM major choice
• factors impacting retention and transfer
• test optional admission policy
• benefits for students who opt in to the ACT Educational 

Opportunity Service (EOS)

HIGHER EDUCATION RESEARCH DIGEST
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• Frequency of retesting is increasing 
• Not consistent treatment of multiple scores 

across institutions
• Questions about fairness and equitable 

practices
• Dated literature; mainly focused on SAT

Impetus
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• Differential Validity
– Slightly higher correlation coefficients for average score; rs are .01 to .02 

higher

• Differential Prediction
– FYGPA for retesters was underpredicted
– Underprediction ↑ as testing occasions ↑
– Average method > underprediction; superscoring < underprediction

Previous Research
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Research Questions

1. Which composite scoring method (average, 
highest, last, and superscoring) is most 
predictive of first-year grade point average?

2. Which composite scoring methods exhibits 
the least amount of differential prediction by 
number of testing occasions?
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Extends previous findings in four substantive ways:

1. Majority of research on SAT which is comprised of 2 
scores; ACT has 4 subject tests

2. Previous research assumed non-repeaters were accurately 
predicted

3. Admission decisions are rarely based solely on test 
scores; ran models with HSGPA

4. Examined diversity implications for various scoring 
methods

Current Study
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• ACT tests scores. English, mathematics, reading, and science – from all testing 
administrations were obtained from the student’s official ACT record. 

1. Last ACT Composite score. This composite score reflects the score that the student earned on the last, or 
most recent, time they took the ACT. 

2. Average ACT Composite score. This composite score is the average of all ACT Composite scores earned 
across test administrations/attempts, rounded to the nearest whole number. 

3. Highest ACT Composite score. This composite score represents the highest ACT Composite score earned 
during a single administration.

4. Superscored ACT Composite score. This composite score takes the highest ACT subject test score (English, 
reading, mathematics, and science) across administrations and then computes the ACT Composite score for 
those highest subject test scores.

• Number of ACT Administrations. Count of the number of times a student took the ACT 
during their sophomore through senior year of high school (M = 2.3): 1 time (29.1%), 2 
times (35.3%), 3 times (20.2%), and 4 or more times (15.4%).  

• High School Grade Point Average (HSGPA) self-reported on ACT registration form; 
coursework taken and grades earned in English, math, social studies, and science (M = 
3.40, SD = 0.50). 

• First-Year Grade Point Average (FYGPA) provided by participating colleges and 
universities (M = 2.73, SD = 0.95).

Measures
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# Variable M SD 1 2 3 4 5

1
Last 22.6 4.3

2
Average 22.2 4.1 0.97

3
Highest 22.9 4.2 0.98 0.98

4
Superscored 23.3 4.2 0.97 0.97 0.99

5
HSGPA 3.40 0.50 0.50 0.50 0.51 0.52

6
FYGPA 2.73 0.95 0.40 0.39 0.40 0.41 0.49

Table 1. Means, standard deviations, and intercorrelations of study variables

Note. N= 277,551.  All correlations are significant at p < .0001. FYGPA = first-year grade point average. 
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Differential Prediction of Composite Scoring Method by Number of Testing Occasions
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Differential Prediction of Composite Scoring Method by Number of 
Testing Occasions
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Reduction of Differential Prediction with the Inclusion of HSGPA
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• Diversity implications of different scoring methods 
by three levels of selectivity (top 15%, 50%, and 
85%). 

• Gender, ethnic, and income makeup is unaffected by 
the choice of scoring method. 
– For top 15% selectivity scenario, all scoring methods 

resulted in an admitted class:
• 45% male
• 4% minority
• 9-10% low-income. 

Impact Analyses
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• Results can inform the college admission 
practice and policies
– Superscoring minimized prediction error by 

retesting occasion
• Scoring method was unrelated to the diversity 

make-up of an admitted class

Implications
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Who will declare a STEM major?
The Role of Achievement and Interests
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• STEM occupations are projected to grow at a higher rate 
than all occupations from 2012 to 2022 
(Vilorio, 2014)

– 13 percent vs. 11 percent
– Shortage of STEM workers?

• New initiatives to promote STEM interest and 
participation among U.S. students
– Committee on Science, Technology, Engineering, and Math 

Education

Issue
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• Interest in STEM is high
– 50% of 2016 ACT-tested high school graduates expressing 

interest in majoring in STEM or having measured interests in 
STEM (ACT, 2016)

• STEM enrollment is significantly lower
– Fewer than 30% of students actually declare a STEM major in 

college (Chen, 2009; Chen & Ho, 2012)

Leaky STEM Pipeline
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• Objective
– Which students are more likely to declare a STEM major?
– Do the predictors differ by STEM major cluster?

• ACT definition of STEM (four clusters)
– Computer Science and Mathematics
– Science 
– Engineering and Technology
– Medical and Health

Current Study
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• ~91,000 first-time entering students 
– 2005 to 2009 freshman cohorts
– 43 four-year institutions

• 39% declared a STEM major during first term
– 4% CS & Math
– 16% Science 
– 11% Engineering & Technology 
– 8% Medical & Health 

Study Sample
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• Achievement levels 
– ACT STEM and ELA scores
– HS math and science coursework
– HSGPA

• Intended major and measured interests
– Intended major (STEM, non-STEM, undecided) 
– Level of certainty of major intention
– Measured interests in STEM (based on ACT Interest Inventory)

• Demographic characteristics and educational goals

Multidimensional Model of STEM Enrollment 
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STEM Major Choice by Intended Major and 
Major Sureness
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STEM Major Choice by ACT STEM Score and 
Intended Major
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The Power of Three

Probabilities range 
from 0.78 to 0.92
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• Institutions can use this information to

– Recruit and admit STEM students
• ACT EOS (Equal Opportunity Service) selection to identify 

specific types of prospective students
• Undecided students with high STEM scores

– Determine resource needs 
• Lab space, course offerings, etc.

• Foster STEM exploration, interests, and readiness

STEM Major Choice Study Implications



Does Opting Into EOS Provide 
Benefits to Students?
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• Do Students who Opt Into ACT’s Educational 
Opportunity Service (EOS) Enroll in College at 
Higher Rates? (Moore, 2017)
www.act.org/content/dam/act/unsecured/documents/R1
652-benefits-of-act-eos-opt-in-2017-08.pdf

• Does Opting Into a Search Service Provide 
Benefits to Students? (Moore & Cruce, 2017)
www.act.org/research/R1637-opting-into-a-search-
service

2 studies:
Technical Brief and Working Paper

https://www.act.org/content/dam/act/unsecured/documents/R1652-benefits-of-act-eos-opt-in-2017-08.pdf
http://www.act.org/research/R1637-opting-into-a-search-service
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• ACT’s Educational Opportunity Service 
(EOS).

• Students opt in or out when they register 
for the ACT.

• Opting in allows accredited colleges and 
scholarship agencies to obtain student 
contact information.

What is EOS?
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• Identify prospective students for marketing 
and recruitment.

• Search criteria: academic, demographic, 
geographic, college plans & preferences.

• Colleges benefit from student search 
services. Do students benefit?

Student search services
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• Colleges use EOS for recruitment efforts. 
“Get your name in the game.”

• Learn about college and scholarship 
opportunities.

• Students who are uncertain of their college 
plans.

• Students who lack knowledge and 
guidance in planning for college.

Why Should Students Opt Into EOS?
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• Do students who opt into EOS enroll in 
college at higher rates?

• Does opt in increase the number of 
colleges in students’ consideration set?

Research Questions
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• 2014 ACT-tested U.S. high school 
graduates (N = 1,845,787).

• 69% enrolled in college in fall of 2014      
(N = 1,275,485).

• 71% of students who opted into EOS 
enrolled in college vs. 58% who did not opt 
in.

Study 1: College Enrollment
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Descriptive Results: College Enrollment
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• Ideally we would randomly assign to opt in 
or opt out to infer causality.

• Regression controls for student 
characteristics related to EOS opt in.
– ACT Composite scores, number of colleges to 

which scores sent, income, parent education, 
degree aspirations, race/ethnicity, timing of 
first test, state of residence.

Regression Analyses 
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Regression Results: College Enrollment
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• Does EOS opt in increase the number of 
colleges in students’ consideration set? 
(Do students who opt into EOS send ACT 
scores to a greater number of colleges?)

• Utilized a change in ACT’s EOS opt-in 
policy in 2014 to conduct the research.

Study 2
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• Default opt in, pre-selected “Yes”
• Opt out requires an action

EOS Opt-In Policy, 2007-2014
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• Active opt in, response is required
• Opt in or opt out requires an action

EOS Opt-In Policy, 2014-current
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Impact of EOS Opt-In Policy Change
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• Used policy change to identify students 
who may have opted in unintentionally.

• Did students who unintentionally opted 
into EOS under the default opt-in policy 
have a larger consideration set than 
students who opted out?

• Operationalized as number of colleges to 
which students sent ACT scores.

Study 2
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• 2014 ACT-tested U.S. high school 
graduates (default opt-in policy).

• 2016 ACT-tested U.S. high school 
graduates (active choice policy).

• Tested on national test date, registered 
online, first tested during junior year of 
high school.

Sample
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• EOS opt in
• ACT Composite score
• Gender, race/ethnicity
• Parent income
• Parent education
• HS type
• Region of residence
• Statewide ACT 

participation rate

• Degree aspirations
• Planned major
• Preferred college type
• Preferred college 

location
• Number of times ACT 

tested
• Census data: parent 

income and education

Covariates
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Methods

Predict opt in 
under active 
choice policy 

(2016)

Estimate 
probability of 
opt in under 

default choice 
policy (2014)

“Unintentional 
Opt-In”

“Intentional  
Opt-Out”

Students 
predicted to have 
low probability of 
opt in (Pr < 0.5)

Analysis sample  = 
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Size of Consideration Set
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Estimated College Consideration Set Size
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• Opting into EOS does appear to have a 
positive effect on college enrollment and 
the size of students’ college consideration 
set.

• These findings suggest that students as 
well as colleges benefit from student 
search services such as EOS.

Implications
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• Opting into a search service appears to 
benefit students as well as colleges.

• Encourage students to opt in.
• Address student privacy concerns.
• Transparency in how student information 

is shared and used.

Summary
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Retention, Transfer, and Drop Out:
Oh my!
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• Recent study suggests that only
– 60% of four-year students complete a degree from initial 

institution within six years (Kena et al., 2016)

– 28% of two-year students complete a degree from initial 
institution within three years

• Largest share leave initial institution during their first two 
years (Bradburn, 2002; Tinto, 2012)

Background
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• Pre-entry attributes
– Academic readiness              ─  Demographics

• Academic goals and commitments

• Institutional experiences

• Academic and social integration into college environment
– Living on campus                  ─  Enrolling full-time
– Participating in activities        ─  Attending closer to home
– Attending institution that matches preferences

• External commitments                              (Tinto, 1975; 1993)

Factors Related to Student Retention 
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• Objective
– Examine the use of incoming student information from ACT 

record for early identification of at-risk students
• In context of early alert/warning systems

– Determine where transfer students are going

• Study Sample
– More than 630,000 first-time entering students

• 2014 freshman cohort
• Nearly 1,150 two- and four-year institutions with at least 50% ACT-tested

– Tracked through fall 2015 using NSC data

Current Study 
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Retention and Attrition Rates
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• Academic preparation and achievement levels

• College intentions about living on campus, enrolling full-
time, and working while in college

• Educational goals

• Number of college preferences met by initial institution

• Distance from home to initial institution

• Demographic characteristics

Multidimensional Model of Retention/Attrition
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Retention and Attrition Rates by ACT Score
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Retention/Attrition by Hours Plan to Work
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Retention/Attrition Rates by Distance from 
Home

Four-year institutions Two-year institutions
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• Institutions can use this information to

– Augment their early alert/warning systems

– Incorporate it into student-level dashboards

– Inform their retention strategies

– Learn more about incoming students using other data available on 
the ACT student record

– Inform/implement transfer strategies/policies that help students 
achieve their educational goals

Retention Study Implications
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Contact Lakisha Bates at Lakisha.Bates@act.org

ACT Research Partnership Opportunities
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