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Abstract 

This paper studies the important variables that influence children’s score in math and 
reading in Mexico. Using the rich data on test score, family environment and students’ 
performances, we analysis the impact of each determinants on student’s test 
performance, practically students who are at grade 9. By using the linear regression 
model, we calculated the p-value of each variable. Through filtrating the data and 
variables, we find the factors like Internet accessibility, mother/father education and 
family income have the most significant impacts on the test score in math and English 
compared to all other variables. This paper provides a fundamental analyzing on 
education aspect in Mexico, which builds further and deeper discussion on the 
relationship between economics and education on children. 
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1. Introduction 

Accumulated studies establish critical factors such as family background, teachers’ quality and, 
performance-based monetary incentives affecting a student’s test score [1,2,3]. Examining 
potential variables that affect test scores such as families’ socioeconomics status, aids us to 
better understand how to improve education quality and effectively allocate educational 
resources since the accessibility of educational resources varies vastly amongst developed and 
undeveloped countries. The research concludes that race, parental education and family 
income were all crucial factors affecting test scores, which we will examine further in this 
research.  

This research paper studies the important variables affecting grade 9 students test scores in 
Mexico. The dataset we utilized is collected by the Ministry of Education in Mexico, containing 
results of standardized tests from grade 6 to grade 12 from randomly sampled schools in 
Mexico. Students’ family and environment are also extensively investigated to provide accurate 
data and information on potential external variables. We hope to draw correlation between 
students’ grade 9 math test scores and external variables that fall under two major categories: 
demographics and family background. By analyzing the dataset, we ultimately find factors like 
internet accessibility, mother/father education and income have the most significant impacts 
on test scores as opposed to other variables that we tested in our models.  

In the following section, we demonstrate the general value-added model that we followed for 
our research and provide the background data of selected variables in section 3. In section 4, 
we present the empirical results and analysis from the dataset. And finally in section 5, we 
provide the final results and summary of our findings from the models we used.  
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2. Selection Model 

We use value-added models to analyze the effect that different variables have on grade 9 math 
test scores of Mexican children. Let Ti

9 represent the grade 9 math scores, the general value-
added model is: 

Ti
9 = β0xi + ε0i 

where x represents any additional variables that may determine test scores such as 
demographics (number of siblings, internet accessibility, etc) or family background (mother/ 
father education, income, occupation, etc). 

 

 
Figure 1. The number of family satify the survey in presenting variable 

 

Table 1. Specific number of people who satisfy each vairiable 

Factor Number of people 

computer_student 321 

child_total 310 

dad_edu 345 

dad_occup 332 

internet_student 323 

mom_edu 344 

mom_occup 330 

Famincome 348 
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3. Data 

This section provides the background data of the number of people who satisfy the selected 
variable we choose for this study. Figure 1 shows the number of families that satisfy each 
corresponding condition in the survey and table 1 showcases the exact number of responses 
that satisfies the condition. For example, the data tells us that 345 students’ fathers and 344 
students’ mothers obtain doctoral degrees, 310 families have 8 children, 332 students’ fathers 
and 330 students’ mothersare the supervisor or administrator of a business, etc. The summary 
of the dataset gives us a more tangible idea of the exact amount of people that falls under 
specific external variables from the surveys.  

4. Empirical Result  

4.1. Decision Rules 

The variable chosen for the selection rule in this study are variables that have potential effects 
on the test scores based on the survey of family background and study efforts. We grouped the 
potential external variables that can affect student test scores (grade 9 mathematics) into two 
major aspects: key demographics of the student and their family background.  

4.2. Full Selection Model Results 

We present two linear regression models based on the selection of demographics and family 
background.  Figure 2 shows the results of a linear regression model on grade 9 math test scores 
against the access of the internet, the availability of computers, the number of children in the 
family, which are variables that fall under the general category of demographics. Figure 2 
demonstrates the results of a linear regression model on grade 9 math test scores against 
variables like parents’ education background, occupation, number of working hours and 
income.  

 

 
Figure 2. Linear regression model of students’ demographics 

 

For the variables that fall under the demographics of the students, we notice that the 
accessibility of the internet plays a relatively more influential role on math grades compared to 
other factors examined in the model, which demonstrates that an increasing usage of the 
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internet is correlated to students’ performances on the exams positively. We also conclude that 
factors like total number of children in the student’s family does not affect their grade 9 math 
scores significantly as a result of their correspondingly high P values (>0.05) from the model. 
Moreover, we were unable to obtain information regarding the effect of computer accessibility 
on student test scores. However, since computers and the internet are often complementary, 
leaving possibilities of computer accessibility having similar impacts as internet accessibility 
despite the fact that data was not successfully retrieved.  

External variables like mother/father education, occupation, work, income fall under the 
category: family background. We built a separate value-added model to test the significance of 
those variables in relation to test scores. From the results of the linear model, we conclude that 
there is clear evidence of correlation between both mother and father’s education level and 
family income to grade 9 math test scores, as these variables demonstrate a significantly low 
level of P value (<2e-16).  

 

 
Figure 3. Linear regression model of students’ family background 

 

5. Conclusion 

According to the values we receive from the value-added models of students’ demographics and 
family background, we are able to conclude that the accessibility of the internet, parents’ 
education backgrounds, and family income have shown evident correlation to grade 9 students’ 
math test scores.  

Since we have intense short periods of time, we do not conclude the impact of all variables in 
the data we have to the students’ test score. For future studies, we still need to work on 
analyzing the more variables, such as the disability of parents and the time students spend on 
studying and so on. Also, different methods can be taken for the research, such as data analyzing 
and processing can be done by processing the cart program. These are few thoughts for 
improvement and future studies.  
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