Geospatial analyses to determine academic success factors in California’s K-12 education
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@ Cold Spot with 99% Confidence
As the geographical academic achievement gap continues to grow, the gap e Cold Spot with 95% Confidence Exploratory analyses
between the rich and poor widens too!. Researchers have attempted to e « We learn that there is an evident academic performance gap between
understand this trend by using U.S. administrative data and longitudinal Hot Spot with 90% Confidence northern and southern California (Figure 2).
surveys to discover that factors including median income, parental education, " o % Great Bashh " rospenm T Cones  Based on the hot spot and tapestry analyses, we found that low performing
. . ; . ® Hot Spot with 99% Confidence . . . . .
and family structure influence students’ academic success?. However, no i Rme®o S y schools tend to be in lower socioeconomic areas and the higher performing
studies have focused on an aggregated effect of location specific factors. We % | schools tend to be in higher socioeconomic areas.
address this gap by studying various geospatial attributes such as consumer >  We infer that variables such as income and parental education attainment
spending, household demographics, and socioeconomic factors at various & play a role in students’ academic success.
school locations throughout California and their effects on students’ SAT Las Vetias " gy L.
verformance 0 %7 o Statistical analyses
' * The stepwise regression model consisted of six independent variables that
DATA SAMPLE significantly affect students’ academic performance (Table 1).
| hy  The GWR results showed consistent predictions of SAT scores (Table 2).
* Restricted study to all 1,070 charter, M, » The distribution of standardized residuals obtained from the GWR confirms
magnet, and public high schools N |gigure 2. Hot spot analysis on SAT scores for each N 0 the robustness of the stepwise regression model (Figure 3).
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California school within the sample. w —— o  Figures 4-9 show the positive and negative relationships featured in the
 Created one-mile radius buffer rings regression model results.
around each school and geo-enriched each  Table 1. Stepwise multilinear regression model effects Table 2. GWR model diagnostics
ring with 23 consumer spending habits, Coefficient
demographic and socioeconomic attributes Independent Variable Estimate  p-value VIF Estimators AlCc CONCLUSION
|« To ensure the rings do not overlap, we only 'A”tercepth - 176142;)074 000 2 Z?quta;e; d 8-;82  Location relevant metrics have a compelling effect on overall academic
7 . verage nousenolid size -/71. . . - .
° selected schools that are at least 3 miles dg_ et s 1 367 000 1785 Aléuse Sauare s6e 13 performances.
: apart from one another and removed all OrFl)ehr;allrt]f?in(S)uergr:ien e ' ' ¢ '  Factors that demonstrated positive effects are Spendlng on health
multivariate outliers Number of 0192  0.000 5.324 Sigma-Squared 5541.386 insurance, two parent households, and access to educational entities, all of
« | * Final sample size is 408 high schools multigenerational which are more common in high performing schools.
E.‘gr‘]‘;i B viead, (Figure 1). :lousshO'deh 0 or 001 1 eed « Factors that demonstrated negative effects are household size,
I . m— - -J. . . . - . . . . By . . . .
oo e Sigma-Squared MLE +5364.300 multigenerational living conditions, and higher diversity rates, all of which
METHODS Number of educational  1.607 0.014 2.529 Effective Degrees of 394.962 are mor.e common in |OW6.I’ performing school Commu_nltles.. |
Exploratory analyses services Freedom  We Dbelieve our results will help develop better public policies to enhance
y y . L . Diversity index -2.165 0.000 overall academic performances. To bridge the academic performance gap,
* We use hot spot analysis to assess each feature and determine if the spatial gz 3gjusted) 0.752 L .
. — - it is important for school educators and leaders to be more proactive about
clusters are statistically significant. . L . .
Using Esri's T S . | data f high _ _ _ helping students earlier in their academic careers.
* Using Esri's lapestry Segmentations, we analyze tapestry data from hig Standardized Residual VS. Predicted Plot
and low performing schools to understand the characteristics defining each |3 " g
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