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Background & Motivation

Benefits of mathematical skills are widely documented in the
economics and education literature

I Success in higher education (Duncan & Magnuson 2013)

I Labor market outcomes (Heckman et al. 2006)

I Financial literacy skills (Lusardi et al. 2010)

I Broad economic growth (Hanushek et al. 2008)
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Background & Motivation

Even in light of these benefits, math proficiency levels remain low
amongst U.S. high school students

I 2005 → 23% proficient

I 2009 → 26% proficient

I 2013 → 26% proficient

McDonough & Tra (UNLV) Computer-Based Math Tutorials Intent vs. Impact, Nov. 2015 3 / 18



Background & Motivation

Specifically in Clark County, NV (math proficiency for 10th graders)
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Background & Motivation

Over the 2005/06 school year, the Clark County School District
(CCSD) provided access to the Succeed in Math R© (SCIM)
computer-based tutorial to high school students

The tutorial was made available prior to taking the state math
proficiency exam over the 2006/07 school year

Research Question: Did the computer-based tutorial have any
impact on increasing math proficiency rates over the 2006/07 school
year?
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Literature on Computer-Aided Tutorials

The majority of existing work focuses on computer-based tutorials as
effective instructional methods in the classroom during school hours

I Results are mixed as measured by increasing standardized test scores
(Campuzano et al. 2009; WWC Intervention Report, Dept. of
Education 2013; Kulik & Fletcher 2015)

Lai et al. (2015) implement an RCT in Beijing looking at
computer-assisted learning in an out of school hours context

I Found positive and statistically significant results on standardized math
scores

We further contribute to the literature by evaluating students who
interacted with computer-aided tutorials as a complement to
traditional, in classroom instruction
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Data

Data provided by CCSD covering the 2006/2007 school year for 10th

and 11th graders

I Sample restricted to those who only took the exam once
I Treatment group restricted to individuals who spent a positive amount
of time in the tutorial

F 2,989 students selected into the treatment, but were deemed proficient
at the onset and asked not to continue (more on this)

Final sample size: 16,219

I 15,360 10th graders
I 859 11th graders

Information on treatment uptake, indicator for proficiency on the state
math exam, and some observable student/household characteristics
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Data
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Some Problems

Observable characteristics that we would like to have are not available

I HH income, parental education, HH structure, etc.

I Model will be underidentified

Non-random selection into the treatment group along the dimension
of unobservable characteristics

Given the above, the CIA assumption fails → estimating causal
effects becomes diffi cult

I Typically rely on IV methods → requires a valid exclusion restriction

I A valid instrument is not available in this case
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Empirical Methods

Minimum-Biased approach (MB) proposed by Millimet & Tchernis
(JAE, 2013); coded in Stata (see McCarthy et al. 2014; - bmte -)

I Extension of Hirano & Imbens (2001) Inverse Probability Weighted
(IPW) estimator

I When the CIA holds, IPW yields an unbiased estimates of the
treatment effects; estimates are biased when CIA fails

MB estimator trims the estimation sample using observations with a
propensity score in some neighborhood around the BMPS, P∗

I Bias is minimized at the expense of changing the parameter being
estimated

I Needs to be interpreted with respect to the value of P∗ (which may be
uninteresting)
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Empirical Methods

In our case, the model is underidentified and treatment equation
exhibits homoskedasticity (fail to reject null of homoskedasticity at
conventional levels)

I Millimet & Tchernis (2013) → MB-EE estimator (where EE denotes
Edgeworth expansion)

Estimate the model for full sample and for various demographic
groups

Re-estimate the model coding those who selected into the treatment,
but asked not to continue, as the control group

I These students were asked not to continue given exogenous proficiency
standards set by the state

I Control and treatment groups may be more homogeneous across
unobservables
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Results
Full sample
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Results
Minority students compared to white students
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Results
Female students compared to male students
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Results
“Treatment” subsample
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In Summary

Conditional of having a relatively mid to high rank in the estimated
propensity score distribution of participation in the SCIM tutorial, we
find evidence of a statistically positive causal effect for the average
10th/11th grader in CCSD

Assuming these impacts can be applied across the entire distribution
of estimated propensity scores and are in fact causal:

I 1,849 (1,151) additional 10th/11th grade students would have passed
the state proficiency exam over the 2006/2007 school year

I 119 (64) students in the treatment group would not have passed the
state proficiency exam had they not participated over the 2006/2007
school year
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In Summary

Some evidence of a greater impact for minorities and females

I Note, these comparisons need to be made cautiously since P∗ differs
across groups

I Parameter being estimated changes

Supports findings of Lai et al. (2015) in that positive impacts seem to
exist when computer-aided tutorials are viewed as complements
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THANK YOU
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