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Abstract 

The education system in the United States had been considered excellent. However, as the United States 

progressed culturally, economically, and technologically, our education system failed to progress with it. The system 

is currently failing thousands of already disadvantaged children across the United States. We see this through what 

we call the “achievement gap”. In “The Effects of Poverty on Children” by Brooks-Gunn and Duncan (1994), the 

authors describe the substantial effects that a family’s income has on a child’s ability and achievement. Using data 

from Pennsylvania’s statewide PSSA testing1 combined with information from the Prosperity Indicators Database 

maintained by Franklin & Marshall College2, I analyzed the relationship between poverty rates and academic 

achievement levels in Math and English among 3rd and 4th graders in 30 counties in Pennsylvania. To better 

identify the potential correlation between poverty and academic achievement, I also control for average levels of 

parent education, the number of violent crimes, median income levels, and indicators for health within each of these 

counties. Through my research, I have discovered that there are statistically significant relationships between all five 

independent variables studied and academic achievement. The factor having the greatest effects on children’s 

success in school, however, was the poverty rate. Poverty encompasses many factors that put children at a 

disadvantage, so these results correspond with theoretical research on the effects of poverty on education. 

 

Regression Results 

The null hypothesis in this study is that there is no relationship between the five independent variables and 

academic achievement levels. That is, academic achievement levels vary because of other factors not identified here. 

The alternative hypothesis is that there is a relationship between all five independent variables and academic 

achievement levels in the population. That is, that income, physical surroundings, health, poverty rate, and familial 

education do have an effect on a child’s academic achievement level. In other words, the slope estimate on each of 

these variables would be statistically significant in a regression equation.  

                                                
1 https://www.education.pa.gov/DataAndReporting/Assessments/Pages/PSSA-Results.aspx  
2 http://lanc.fandm.edu/  



 

Regression Model 1 

================================================================================= 

                                             Dependent Variable:      

                                     ---------------------------- 

                                     Proficient or Higher in Math (%) 

----------------------------------------------------------------------------------------------------------------------------------------- 

Median Household Income                          -0.154            

                                                         (0.151)           

                                                  t = -1.021          

                                                     p = 0.311           

                                                                

Ranking of Health Outcomes (1-67)             -0.048            

                                              (0.048)            

                                                     t = -0.992          

                                                    p = 0.324           

                                                                

Poverty Rate (%)                             -0.639*            

                                                      (0.343)            

                                                    t = -1.862          

                                                   p = 0.066           

                                                                

Violent Crimes per 100,000 Persons        -0.026***           

                                                                 (0.006)            

                                                           t = -4.261          

                                                   p = 0.0001 

                                                              

Bachelor’s Degree or Higher (%)                 0.354**            

                                                        (0.157)            

                                                      t = 2.261           

                                                  p = 0.027           

                                                                

Constant                                            56.442***           

                                                      (10.017)           

                                                    t = 5.635           

                                                         p = 0.00000          

                                                                

----------------------------------------------------------------------------------------------------------------------------------- 

Observations                                    93              

Adjusted R2                                   0.543             

Residual Std. Error                      6.144 (df = 87)        

=============================================================================== 

Note:                               *p<0.1; **p<0.05; ***p<0.01 

 



In estimating a multivariate regression using ‘Proficient or higher in math’ as the measure of academic 

achievement, I found statistical significance at a p-level of 10%, 5%, and 1% for poverty rate, violent crimes, and 

percent adults with a bachelor’s degree, respectively.  

For percentage of adults with a bachelor’s degree or higher, this regression shows that as the share of adults 

achieving this education level increased by 1% in a county, the percent of students proficient or higher in math 

increased by 0.354%, which is significant at a 5% level. In counties with higher education levels among adults, the 

children also tend to be better off academically.  

Secondly, as the poverty rate increased by 1%, the percent of students proficient or higher in math 

decreased by 0.639%, which is statistically significant at a 10% level. In areas with higher poverty rates, the 

academic achievement levels of students are lower. Children living in highly impoverished areas are likely to be 

experiencing many external factors that affect them in school, resulting in lower achievement levels. 

Thirdly, as violent crimes per 100,000 persons increased by one unit (i.e. one additional violent crime per 

hundred-thousand people), the percent proficient or higher in math decreased by 0.026%, significant at the 1% level. 

This is in line with the hypothesis children living in areas with high crime rates will be affected in school. 

 Fourthly, as a county’s rank in terms of health outcomes increased by one unit (which would indicate 

relatively worse health, since a rank of “1” is the best ranking), the percent proficient or higher in math decreased by 

0.048%. This makes sense because—as a county’s ranking increased, indicating relatively fewer healthy people 

living in it—the children attending the schools may also have poorer health outcomes, correlating to lower 

achievement levels.   

 Lastly, as median household income increased by one unit (i.e. $1,000), the percent proficient or higher in 

math decreased by 0.154%. This result was not what I expected, because family income is likely to be positively 

correlated with the academic achievement levels of children for a variety of reasons. However, this result was not 

statistically significant. Given that poverty rates, education levels, and other variables are included in this regression, 

it is possible that there was collinearity in this multivariate regression. For example, poverty rates in a county were 

strongly correlated with both academic achievement and median household income, and thus may have absorbed 

part of the effect of median income.  

 

 



Regression Model 2 

================================================================================= 

                                                               Dependent Variable:     

                                           --------------------------- 

                                                         Below Basic in Math (%)    

------------------------------------------------------------------------------------------------------------------------------------ 

Median Household Income                      -0.029           

                                                    (0.158)           

                                                  t = -0.181          

                                                p = 0.857          

                                                               

Ranking of Health Outcomes (1-67)             0.066            

                                                         (0.050)           

                                                  t = 1.311          

                                                             p = 0.194          

                                                               

Poverty Rate (%)                                        0.646            

                                                   (35.814)           

                                                  t = 0.018          

                                                            p = 0.986          

                                                                

Violent Crimes per 100,000 Persons          0.033***           

                                                      (0.006)           

                                                      t = 5.181          

                                                                p = 0.00001         

  

Bachelor’s Degree or Higher (%)             -0.087            

                                                     (0.164)           

                                                t = -0.531          

                                                               p = 0.597          

                                                               

Constant                                        22.424**           

                                                             (10.464)           

                                                              t = 2.143          

                                                           p = 0.035          

                                                               

-------------------------------------------------------------------------------------------------------------------------------------- 

Observations                                   93              

Adjusted R2                                   0.481            

Residual Std. Error                      6.418 (df = 87)       

================================================================================= 

Note:                              *p<0.1; **p<0.05; ***p<0.01 

 

In Regression Model 2, the dependent variable is the percent of students (in 3rd and 4th grade) who achieve 

‘Below basic’ test scores in math. The statistical findings are as follows: 1) as the percent of adults with a bachelor’s 

degree or higher increased by 1%, the percent of students below basic in math decreased by 0.087%, 2) as a county’s 



ranking of health outcomes increased by 1 unit, the percent of students below basic in math increased by 0.066%, 3) 

as median household income increased by 1 unit, or $1,000, the percent of students below basic in math decreased 

by 0.029%, 4) as poverty rate increased by 1%, the percent of students below basic math increased by 0.646%, 5) as 

the number of violent crimes increased by 1 per 100,000 persons, the percent of students below basic in math 

increased by 0.033%. The only statistically significant correlation in this regression was that between the number of 

violent crimes and ‘Below basic’ math scores. When analyzing the raw data, I believe this is because there were a 

few outliers that highly influenced this result. One of these outliers, Philadelphia county, had substantially higher 

violent crimes rates and percent students scoring ‘Below basic’ math in comparison to other counties in the state.  

 

Conclusion 

Overall, my research project on the education system in Pennsylvania provides evidence that our country 

has a lot of work to do to improve our education system. I have seen visible correlations between the conditions of 

impoverished areas and the academic achievement levels of students. Statistics have shown a correlation between 

violent crime rates, poverty rates, median household income level, percentage of adults with a bachelor’s degree or 

higher, and health outcomes with different levels of achievement. Students should not be defined by where they 

were born. All students deserve the best opportunity they could possibly have. The path to achieve equality of 

opportunity in the education system has multiple layers, and a firm policy response is needed. Firstly, we need to 

raise wages for teachers to a level that will attract better qualified, more dedicated teachers in all school districts. 

Secondly, we need to focus more on non-cognitive skill development rather than solely on cognitive skills shown 

through test scores. By not holding our students to a particular standard that they have to reach, we can focus on 

different developmental skills that will benefit them in their future and in their careers. Thirdly, our public-school 

systems need less administrative control and more teachers. Teachers are the ones experiencing the children’s 

everyday problems and they know best how to serve them. Lastly, we need to expand pre-k programs so that 

children begin developing necessary skills at the age in which cognitive and non-cognitive development is most 

important (Heckman, 2006). Academic excellence is possible for children who have access to income stability, 

better health outcomes, less violent environments, and parents with higher degrees of education. Why can’t we open 

up that access to all children? Why can’t all children have the ability to achieve higher incomes, better health 

outcomes, less violent environments and, in turn, become parents with higher education themselves?  
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Additional Tables/Graphs 

 

Summary Table of Variables 

Variable Mean Median St. Dev. Minimum Maximum 

Year n/a n/a n/a n/a n/a 

County n/a n/a n/a n/a n/a 

ProfHighMath 39.39197 39.875 9.585992 12.35085 59.62 

BasicMath 29.54843 29.09812 3.344288 22.0147 37.4 

BelowBasicMath 28.91327 29.53239 8.804527 11.99 64.16667 

ProfHighELA 51.96598 53.74115 9.699314 25.475 67.48 

BasicELA 31.60932 31.18047 4.361791 23.0075 44.8835 

BelowBasicELA 13.66389 13.35584 4.60102 5.08 29.45904 

Income 55886.58 51985 12780.51 38670 96803 

Health n/a n/a n/a n/a n/a 

ViolentCrime 234.8223 188.845 164.3809 54.9 1030 

BachDegree 23.76846 21.895 9.690547 7.03 50.9986 

 



 

 

 

 

Academic Achievement (Proficient or Higher Math) /  Poverty Rate 

Coefficients Estimate Standard Error t-value P-value Significance 
Codes 

(Intercept) 58.779 2.621 22.426 <2e-16 *** 

Poverty Rate -1.4519 0.1876 -7.737 1.13e-11 *** 

 

0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

 

Academic Achievement (Below Basic Math) /  Poverty Rate 

Coefficients Estimate Standard Error t-value P-value Significance 
Codes 

(Intercept) 13.773 2.611 5.275 8.48e-07 *** 

Poverty Rate 1.1339 0.1869 6.065 2.73e-08 *** 

 

0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

 

 

Academic Achievement (Below Basic ELA) /  Median Household Income 

Coefficients Estimate Standard Error t-value P-value Significance 
Codes 

(Intercept) 22.99158 1.8856342 12.193 <2e-16 *** 

Income -0.0001669 0.0000329 -5.073 1.96e-06 *** 

 

0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

 

Academic Achievement (Below Basic Math) /  Violent Crimes per 100,000 Persons 

Coefficients Estimate Standard Error t-value P-value Significance 
Codes 

(Intercept) 20.428147 1.166896 17.506 <2e-16 *** 

Violent Crimes 0.036134 0.004078 8.861 4.85e-14 *** 

 

0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

 

 

Academic Achievement (Below Basic ELA) /  % Adults with Bachelor’s Degree or Higher 



Coefficients Estimate Standard Error t-value P-value Significance 
Codes 

(Intercept) 20.428147 1.166896 17.506 <2e-16 *** 

Bach Degree -0.12616 0.04721 -2.672 0.00888 ** 

 

0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

 

Academic Achievement (Below Basic Math) /  Ranking of Health Outcomes 

Coefficients Estimate Standard Error t-value P-value Significance 
Codes 

(Intercept) 21.34492 1.71503 12.446 <2e-16 *** 

Health Outcomes 0.21165 0.04283 4.942  3.5e-06 *** 

 

0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

 



 

 

 

 



 


