May 2017

KUDER NAVIGATOR® AND §>}>
TEXAS GRADUATION RATES

A Kuder, Inc. Outcomes Study

Ryan J. McGrew
Dr. Maureen Kilkenny
Rich Gates

L]
® 302 Visions Parkway T:800.314.8972 www.kuder.com
u Adel, lowa 50003 F:515.993.5422 info@kuder.com




KUDER NAVIGATOR® AND TEXAS HIGH SCHOOL GRADUATION RATES KUDER, INC.

CONTENTS

BACKGROUND ..ot sesissssessessissesssssssssssssesssssssssessassssssessssssssssesesssesssens 1
DATAAND METHODS ..ot ssisssessssssesssssssessssssessessssesssssssssssens 2
OUTCOMES i sessss s sssss s sssss st enseens 4
IMPLICATIONS Lottt esisesssssesssss s esssessesssessesssss s s eseseseseos /
CONCLUSION cttteitseesiiiseeseesiessseesesssseesssssssssessssssssssssesssssssssssssssessssssssssssssssessnssssssenns 3
REFERENCES .ottt sess s st sess s s 9
ABOUT THE AUTHORS. ...t ssssesssessssssssssssssissssssssssssssssssessans 10
APPENDICES ..ottt esssse s sssssessess s st ess s s 11




KUDER NAVIGATOR® AND TEXAS HIGH SCHOOL GRADUATION RATES KUDER, INC.

BACKGROUND

When investigating the effectiveness of Kuder Navigator® (Navigator) — an all-in-one online education
and career planning system that includes three evidence-based career assessments to helps students in
grades six through 12 visualize their futures after discovering personal interests, skills, and work values
— researchers find feedback from students overwhelmingly positive.

Most recently, Kuder surveyed more than 300 former Navigator users from across the U.S. regarding
their perceived level of helpfulness that access to the system had on improving academic and
professional skills. 'Participants rated Navigator as highly helpful in the areas of:

Self-awareness (discovering interests, skills, and values).

Awareness of educational and career opportunities.

Setting educational and career goals and making plans.

Developing motivation for education and career.

Generating hope for the future.

Increased motivation to in class and improve academic performance.

Findings of this not only provided insight but also the opportunity to examine how perceived
improvements relate to quantifiable changes in academic accomplishment. And, as an important metric
of academic success for a secondary institution is its graduation rate, logic therefore supplied the
hypothesis that use of Navigator in high schools is linked to greater academic success in the form of
higher graduation rates.

This report showcases the correlation between the use of Navigator and significantly identifiable increase
of high school graduation rates and return on investment for the state of Texas

* Kuder High School Graduate Follow-Up Study. Dr. Jerry Trusty, 2013; www.kuder.com



https://www.kuder.com/solutions/kuder-career-planning-system/assessments/
file://///K01SIT180/Company/Marketing/Market%20Research/www.kuder.com
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DATA AND METHODS

This study relied on Texas Education Agency (TEA) data specific to high school completion, graduation,
and dropouts®. Four-year longitudinal graduation rates served as the dependent variable for high
school completion, rather than alternative rates such as number of students who received/are
receiving a general education diploma (GED) or required/are requiring more than four years to earn a
diploma, as a primary goal of assessment usage is timely completion.

As defined by the TEA, the rate is calculated in Figure 1.
Figure 1: Longitudinal Graduate Rate Calculation

4-Year Graduates x 100
(Graduates + Continuers + GED Recipients + Dropouts)

Longitudinal Graduation Rate =

Secondary Schools

Longitudinal rates from 2010 through 2015 were collected from 48 high schools, all of which
currently have access to Navigator. Only schools with data available in each observed year were
included to ensure that the panel variable (school) was strongly balanced.

Schools are located across the state however the majority are in near proximity to the
Dallas/Fort Worth, Houston, San Antonio, or Brownsville greater metropolitan areas.

Length of Navigator use varied among schools, with periods ranging from less than one to nearly
10 years. This metric is significant for two reasons:

- Ifaschool or district had access to the system for a relatively longer period, it would
suggest a more experienced and effective approach to implementation, while those in
their first, second, or even third year of use could not yet be fully efficient in the
delivery or interpretation of tools and results.

- Astudent with access to Navigator throughout high school would be expected to have
a better sense of academic direction, improved goal-setting capabilities, and increased
motivation based on previously noted outcomes.

The resulting hypothesis is that a positive relationship exists between the duration of a stakeholder’s
system use and that institution’s graduation rate.

2TEA Completion. Graduation, and Dropouts Data Search



http://tea.texas.gov/acctres/dropcomp/years.html
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Additional Variables

To accurately estimate the degree to which Navigator use affects graduation rates, it is necessary to
observe additional variables associated with academic success. Doing so reduces the probability of
omitted variable bias, where effects of Navigator are misrepresented due to a lack of adequate
independent variables in the model.

Pertinent data was collected from the TEA’s Academic Excellence Indicator System® and the Texas
Academic Performance Report®. The variables chosen (based on prior research regarding academic
outcomes) were class size and a measure indicating the percentage of students considered
“economically disadvantaged” as determined by qualification for “free or reduced-price lunch or
eligibility for other public assistance.”

Finally, to accurately identify the effects of the Kuder variable®, it is necessary to control for
differences between the institutions that may be systematic in nature, and thus correlated with
Navigator use. To do so, a series of regressions were conducted to estimate changes in graduation rates
using both fixed-effects (FE) and random-effects (RE) models.

An FE model is used to control for potential unobservable characteristics of each school in the event
that these characteristics are related to changes in the relevant variables (Navigator use). Alternately,
the RE model is appropriate if the unobservable differences between schools are not correlated with
the variables in question.

32010 - 2012.
42013 -2015.

®“Kuder variable” is defined as the number of years a school has used Navigator; “Kuder coefficient refers to the marginal effect each
year of Navigator use has on a graduation rate.
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OUTCOMES
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Figures 2a and 2b summarize the results of analysis of the data through linear regression using only the
Kuder variable as a descriptor (see Appendix A for estimation details).

Figure 2a

Years of Navigator Use

Years of Navigator Use

Figure 2b

FE Model 1

Coefficients ‘ Standard Error ‘ P-Value

04723 | 0145 | 0001
RE Model 1
Coefficients ‘ Standard Error ‘ P-Value
04976 | 0144 | 0001
Hausman Results

| FE Coefficient | RE Coefficient | Difference | Standard Error |

Years of Navigator Use ‘

chi2(1) = 1.74; Prob>chi2 = 0.1871

04723 | 04976 | -00253 | 0.0191

MAY 2017
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Figures 3a and 3b subsequently summarize the results of analysis for a second set of regressions using
additional descriptor variables (see Appendix B for estimation details).

Figure 3a

FE Model 2
Coefficients | Standard Error P-Value
Years of Navigator Use 0.5485 0.157 0.001
% of Economically Disadvantaged Students -0.0662 0.027 0.016
Class Size -0.001 0.004 0.757
Prob >F=0.0010
RE Model 2
Coefficients | Standard Error P-Value
Years of Navigator Use 0.5534 0.148 0.000
% of Economically Disadvantaged Students -0.0761 0.023 0.001
Class Size -0.0001 0.003 0.967
Prob > chi2 = 0.0000
Figure 3b
Hausman Results
FE Coefficient RE Coefficient Difference Standard Error
Years of Navigator Use 0.5485 0.5534 -0.0049 0.0511
% of Economically Disadvantaged Students -0.0662 -0.0762 0.0099 0.0146
Class Size -0.0012 -0.0001 -0.0011 0.0029
Chi2(1) =0.75; Prob > chi2=0.8613
The broad regression statistics are shown in Figure 4.
Figure 4
Regression Statistics
rho (FE Model 1) 0.7768
rho (RE Model 1) 0.7658
rho (FE Model 2) 0.7627
rho (RE Model 2) 0.7607

MAY 2017
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It is worth noting that the intra-class coefficients for the models range from 0.7607 to 0.7768,
estimating approximately three quarters of the total variance in observed longitudinal graduation rates
is explained by characteristic differences that are unique to each school.

This result is unsurprising in that there are surely a wide variety of factors that help to explain changes
in Texas graduation rates. Institutions likely engage in other means of academic development and
resource allocation in efforts to improve performance. Nevertheless, the objective of this analysis is to
determine the statistical relationship (or lack thereof) between the extended use of Kuder® Navigator
and high school graduation rates, rather than to explain changes in the graduation rates themselves.

The most important result concerns the research hypothesis, which states institutions that have
utilized Navigator for longer periods of time will see improved graduation rates. The estimations in
Figures 2a and 3a imply with a 95 percent degree of certainty that the extended use of Navigator in
Texas high schools is statistically significant in explaining changes in academic completion.

To illustrate the potential range of improvement, Figures 5a and 5b project graduation rate increases
using the smallest and largest “Kuder” coefficient estimates obtained in the previous models. Figure 5a
applies the coefficient estimated in FE Model 1.

Figure 5a
FE Model 1 Estimates
Years of Navigator System Use Estimated Total Grad Rate Increase
1 0.4723%
2 0.9446%
3 1.417%
4 1.889%

Figure 5b applies the coefficient estimated in RE Model 2 to approximate graduation rate increases
associated with different lengths of Navigator use.

Figure 5b
RE Model 2 Estimates
Years of Navigator System Use Estimated Total Grad Rate Increase
1 0.5534%
2 1.10%
3 1.66%
4 2.21%
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IMPLICATIONS

A vast amount of research exists exploring the economic implications of increased high school
graduation rates. In terms of earnings, the Alliance for Excellent Education (AEE) estimates that the
average Texas high school graduate earns $8,781 more on a yearly basis than individuals without a
diploma.® The TEA reports that 313,810 students enrolled for their senior year in the 2014-2015
school year.

Four-Year Use Projections

The AEE references a study by Dr. Peter Muennig indicating “if a student graduates from high school
rather than dropping out, the likely Medicaid costs for that person will be reduced by 50 percent.”

Using the most conservative per-graduate estimate provided by Muennig, Texas could see a savings
range of $4,606,056 to $5,388,495 realized after four years resulting from the decreased likelihood of
graduate enrollment in Medicaid.

Projected outcomes after consistent use of Navigator over a four-year period
include an increased high school graduation rate, a decreased Medicaid enrollment
rate, and substantial revenue gains for the state of Texas.

If the four-year-use estimates shown in Figures 5a and 5b are applied to the state graduation rate:
The expected gain in terms of new graduates would range from 5,928 to 6,935.
Total gains in income would therefore range from $52,052,634 to $60,897,999.

An additional 5,800 graduates in the state of Texas would increase federal tax revenue by
$10,000,000. Furthermore, an increase of this degree would galvanize spending on homes and
automobiles by $97,000,000 and $6,900,000, respectively.

Shifting focus toward direct returns it is estimated that every 1% increase in the state
graduation rate produces a marginal increase of $1,200,000 in state and local tax dollars,
meaning Texas could estimate a revenue increase between $2,266,800 and $2,652,000.

*The figure used here is taken from a study conducted by the Alliance for Excellent Education in cooperation with Economic Modeling
Specialists Inc., which provides state-by-state estimates of increases in annual earnings for high school graduates compared to the
earnings of high school dropouts (2011). Obtaining a precise earnings differential in this sense is highly complex, and the degree to
which improved educational attainment exclusively increases income on an annual basis is unclear in that numerous other factors (e.g.,
experience and location) undoubtedly affect relative earnings.
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Figure 6 below shows the standard calculation for net present value to demonstrate a return on
investment, where i denotes a given discount rate, N denotes the total number of years in the observed
timespan, t denotes a given year, and R; denotes a benefit realized in year t.

Figure 6

N
Ry

NPV(i,N) = m
t=0

To project the value of a potential investment for the state of Texas, a five period calculation is used
where annual site licensing fees are posed as costs in years 0-3. In year four, a benefit is realized in the
form of state and local tax revenue, savings attributable to reduced Medicaid enrollment, and increased
earnings resulting from those that would’ve otherwise failed to graduate in year three without the
utilization of Navigator.

The annual cost in years 0-3 is determined by multiplying the site licensing fee of $700 by the total
number of junior high and high schools in the state, (1,591 and 1,445, respectively) for a total of
$2,125,000 each year.

The benefit realized in year four based on the previously cited literature ranges from $58,925,490 to
$68,938,494, using estimates from FE Model 1 and RE Model 2.

At adiscount rate of 3.13% (based on current market interest rates), the net present value of a four
year investment in Navigator by the state of Texas would range from $43,970,245 to $52,821,897.

CONCLUSION

Qualitative response-based examinations have frequently shown use of Navigator to be viewed
positively by the students and educators that have experienced the system. Among the most frequently
mentioned areas of improvement are self-awareness, identifying educational opportunities, increased
motivation, and improved classroom performance.

The analysis conducted in this report is consistent with this feedback, and indicates that increased
academic performance in the form of higher graduation rates can be statistically linked to extended
integration of the Navigator system among Texas high schools.

The previously noted estimations suggest that investment in Navigator at a state-wide level could
potentially provide returns in the form of various economic measures including earnings, spending, and
tax revenue increases.
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APPENDICES

A | Estimation Details for Fixed Effects Model 1 and Random Effects Model 1

Figure 2aillustrates a positive and significant relationship between Navigator use and Texas
graduation rates in both models. The p-values associated with the “Kuder” coefficient are both near
zero, well below the standard significance level of a =.05. The FE and RE “Kuder” coefficients are 0.47
and 0.497, respectively. This implies that the FE (RE) model estimates a 0.47 %(0.497 %) increase in
graduation rates for each year a school uses Navigator.

Figure 2b shows the results of a Hausman test comparing the coefficients of each model, where
prob>chi2 = 0.1871. This figure is greater than a = .05, which intuitively means the RE model is as
efficient as the FE model.

B | Estimation Details for Fixed Effects Model 2 and Random Effects Model 2

Figure 3aillustrates that the relationship between Navigator use and graduation rates remains positive
and significant when controlling for class size and economic status. In both models, the p-value for the
Kuder variable remains at a level near zero.

The Kuder coefficients’ in Figure 3a are 0.5485 and 0.5534 in the FE and RE models, respectively. The
differences between Kuder coefficients in Figures 2a and 3a are attributable to the inclusion of
variables inversely related to graduation rates. Including these variables helps to prevent understating
the positive effect of Navigator use.

The coefficients for the variable measuring economically disadvantaged students are negative and
statistically significant, with p-values of 0.016 and 0.001 in the FE and RE models, respectively. The
coefficients in this case estimate a decrease of 0.067-0.076 percent in graduation rates for every 1
percent of economically disadvantaged students. The coefficients for the class size variable show a
negative relationship with graduation rates, though the relationship is both insignificant and virtually O.

Figure 3a also lists the results of F tests for each model, with each showing values less than 0.05
(0.0010 and 0.0000). This implies that it is safe to assume all included coefficients in each model are
statistically different from zero. Figure 3b shows the results of a Hausman test comparing the
coefficients of each model, where prob>chi2 = 0.8613. This figure is greater than a = .05, which again
implies that the RE model is as efficient as the FE model.

7 Kuder coefficient is defined as the marginal effect that each year of Navigator use has on a graduation rate.
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