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  Executive Summary  

________________________________________________________________________________________________________ 

There is a belief that increasing California Elementary Schools staffing can have a positive effect on 
test scores. This report investigates the effect of various factors on standardized test scores across 
420 elementary schools in California. The primary focus is to determine whether hiring more 
teachers, effectively reducing the Student-Teacher Ratio (STR), can significantly improve academic 
performance. We compared numerous metrics , influencing factors such as computer access, 
income disparities, and other test scores in our research. From this we fine tuned a range of 
variables that have the most pressing effect on test scores. We believe this analysis as well as 
deeper research into these variables can help effectively increase test scores in California 
elementary schools. 

 

Objective 

________________________________________________________________________________________________________ 

This analysis investigates the relationship between student-teacher ratios (STR) and standardized 
test scores across 419 California elementary school districts. The primary aim is to determine 
whether decreasing STR through increased staffing significantly improves academic performance. 
By identifying key factors that influence test outcomes, this study seeks to inform decisions on 
staffing and resource allocation in California schools. 

 

 

 

 

 

 

 

Simple Linear Regression 

________________________________________________________________________________________________________ 
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In our simple Linear Regression we will be looking at test scores relative to the Student Teacher 
Ratio (STR). The STR measures the number of students in a classroom relative to the number of 
teachers. This will directly let us know how effective the proposed hypothesis of increasing the 
number of teachers would be on improving test scores. It is important to note that increasing the 
number of teachers would decrease the STR, as there are less students per teacher.  

 

The regression line derived from the data set has an equation of:  

Test Score = 698.10 - 2.24 × STR 

The R Squared value from the regression analysis is:  

​ R-squared = 0.04987 

The regression equation, Test Score = 698.10 - 2.24 (STR), evaluates the relationship between 
student test scores and the STR. The intercept value of 698.10 represents the estimated test score 
when STR is zero, which, while not realistic, serves as a base for the regression line. The slope of 
2.24 indicates that for every one unit increase in STR, test scores are expected to decrease by 
approximately 2.24 points. In other words, with one student increase per teacher on average, 
resulting in a 2.24 point decrease in test score.  This negative relationship suggests that as 
classrooms become more crowded with more students per teacher, academic performance 
declines. Therefore, the equation supports the hypothesis that increasing the number of teachers, 
which would reduce the STR, is likely to improve student test scores. 

 

An R-squared value of 0.04987 means that approximately 4.99 percent of the variation in test 
scores can be explained by changes in STR using this regression model. This is a relatively low 
R-squared, suggesting that while there may be a statistically significant relationship between STR 
and test scores, STR alone does not strongly predict test performance.  This does not completely 
rule out a correlation between the factors, but suggests that other factors not included in the 
model likely play a larger role in determining test outcomes. 
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Table 1 - Linear regression between Test score and STR 

 

Fig 1 - Linear regression model between Test score and STR 
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Multi Linear Regression 

________________________________________________________________________________________________________ 

In our multiple linear regression, we will be examining test scores relative to two variables: the 
Student Teacher Ratio (STR) and ELPCT, which represents the percent of English Learners at a 
school. ELPCT provides additional insight into how language barriers may affect student 
achievement. A higher percentage of English Learners could influence overall test performance. By 
including both STR and ELPCT in the model, we can better understand how class size and language 
proficiency together impact student outcomes for the Test Scores. 

 

The regression line derived from the data set has an equation of: 

​ Test Score = 689.455 - 1.0767 × STR - 0.66 × EL% 

The R-squared value from the regression analysis is: 

​ R-squared = 0.4253 

 

The regression equation, Test Score = 689.455 - 1.0767 × STR - 0.66 × EL%, evaluates the 
relationship between student test scores and two key variables, the Student Teacher Ratio (STR) 
and the percentage of English Learner students (ELPCT). The intercept value of 689.455 represents 
the estimated test score when both STR and EL% are zero, which is not realistic but serves as a 
base value for the regression line. The slope of 1.0767 for STR indicates that for every one unit 
increase in STR, test scores are expected to decrease by approximately 1.08 points. Similarly, for 
every one percent increase in English Learner students, test scores are predicted to drop by about 
0.66 points. These negative relationships suggest that both larger class sizes and higher 
proportions of English Learners can contribute to lower average test performance. The statistical 
significance of both variables (STR with p < 0.01 and EL% with p < 0.05) supports their strong 
predictive influence in this analysis. 

 

An R-squared value of 0.4253 means that approximately 42.53 percent of the variation in test 
scores can be explained by changes in STR and ELPCT using this regression model. This is a 
moderate R-squared, indicating a meaningful relationship between the included variables and test 
performance. While the model does not account for all possible influences, it demonstrates that 
both class size and language proficiency when grouped together are important factors in 
understanding differences in student achievement. 
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Table 2 - Multi regression between Test score and STR and ELPCT 

 

 

 

Fig 2  - Regression model between Test score and ELPCT  
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Multi Regression STR + ELPCT + MEALPCT 

________________________________________________________________________________________________________ 

In our three variable multi-regression we examine the correlation between Test scores and 
Student teacher ratio (STR), Percent of English learners (ELPCT), and percent qualifying for 
reduced-price lunch (MEALPCT). MEALPCT, the percent qualifying for reduced-price lunch 
represents the socioeconomic background of the students, providing insight on how the student’s 
economical background affects their ability to perform on tests. By including STD, and ELPCT with 
the addition of MEALPCT in the model, we can better understand how class size,  language 
proficiency and also income barrier together impact student outcomes for the Test Scores. 

 

The regression line derived from the data set has an equation of:​
 Test Score = 781.14 - 4.54 × STR - 0.025 × EL% - 0.40 × Lunch% 

The R-squared value from the regression analysis is:​
 R-squared = 0.773 

 

The regression equation, Test Score = 781.14 - 4.54 × STR - 0.025 × ELPCT - 0.40 × LunchPCT, 
evaluates the relationship between student test scores and three variables, the Student Teacher 
Ratio (STR), the percentage of English Learners (ELPCT), and the percentage of students receiving 
free lunch (MEALPCT). The intercept value of 781.14 represents the estimated test score when all 
three variables are zero, which serves as the base for the regression line. The slope of 4.54 for STR 
indicates that for every additional student per teacher, test scores are expected to decrease by 
4.54 points. For every one percent increase in English Learners, test scores drop by 0.025 points, 
and for every one percent increase in students on free lunch programs, test scores decrease by 
0.40 points. These results suggest that larger class sizes, higher proportions of English Learners, 
and greater economic disadvantage are all associated with lower academic performance. 

 

An R-squared value of 0.773 means that approximately 77.3 percent of the variation in test scores 
can be explained by changes in STR, ELPCT, and MEALPCT using this model. This is a high 
R-squared, indicating a strong explanatory relationship between the predictors and test outcomes. 
All variables are statistically significant, showing high significance (p < 0.01) This asserts that class 
size, language proficiency, and socioeconomic status are all influential in shaping student 
academic achievement. 
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Table 3 - Multi regression between Test score and STR, ELPCT, and LunchPCT 

 

 

Fig 3 - Multi regression model between Test score and LunchPCT 
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Multi Regression STR + ELPCT + MEALPCT + MATHSCR 

________________________________________________________________________________________________________ 

In our four-variable multi-regression, we look at the correlation between test scores and four key 
variables, Student Teacher Ratio (STR), Percent of English Learners (ELPCT), Percent qualifying for 
reduced-price lunch (MEALPCT), and average math score (MATHSCR). The inclusion of MATHSCR 
allows us to measure how prior student performance in math reflects on test scores. Math is often 
emphasized in better funded schools, contributing to overall test achievement. By combining 
these four variables, we gain a more complete understanding of how class size, language 
proficiency, socioeconomic status, and academic preparedness affect test scores. 

 

The regression line derived from the data set has an equation of: 

Test Score = 134.78 - 0.3378 × STR - 0.088 × ELPCT - 0.105 × MEALPCT + 0.8144 × MATHSCR 

 

The R-squared value from the regression analysis is: 

R-squared = 0.9764 

 

The regression equation, Test Score = 134.78 - 0.3378 × STR - 0.088 × ELPCT - 0.105 × MEALPCT + 
0.8144 × MATHSCR, evaluates the relationship between test scores and four predictors. The 
intercept value of 134.78 represents the base test score when all variables are zero. The slope of 
0.3378 for STR means that for every additional student per teacher, test scores are expected to 
decrease by 0.34 points. For every one percent increase in English Learners, test scores decrease 
by approximately 0.088 points. For every one percent increase in students qualifying for free 
lunch, test scores fall by about 0.105 points. Most notably, for every one-point increase in the 
average math score, the overall test score is expected to increase by 0.8144 points. This highlights 
the strong impact of prior academic performance, particularly in math. 

 

An R-squared value of 0.9764 indicates that approximately 97.64 percent of the variation in test 
scores can be explained by the model. This is a very high R-squared, showing the model fits the 
data extremely well. All variables in the model are statistically significant, with p-values well below 
0.01. This confirms that student-teacher ratio, English language proficiency, socioeconomic status, 
and math achievement all play a substantial role in test scores. Schools with better funding, 
smaller class sizes, more English proficient students, and stronger math programs are shown to 
achieve significantly higher test scores. 
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Table 4 - Multi regression between Test score, with STR, ELPCT,LunchPCT and 
MATHSCR 

 

Fig 4 - Multi regression model between Test score and MATHSCR 
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Multicollinearity examination  

________________________________________________________________________________________________________ 

 

While this model with 4 variables is a strong model. We do acknowledge some 
shortcoming between the correlations of the variables utilized, there is a strong 
correlation between Math score and Lunch reduced percent with a 0.82 correlation, and 
there is a moderate correlation between Math score and English proficiency with a 0.57 
correlation. However, this shortcoming does not overshadow the fact that 97.64 percent 
of the variation in test scores can be explained by the model indicating that this model 
shows strong predictability and should be used despite its shortcoming.     
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Conclusion 

________________________________________________________________________________________________________ 

 

All three variables chosen are statistically significant predictors. Reduced Meal % emerges as the 
variable with the strongest correlation, showing the critical role of socioeconomic status in student 
performance in tests. However, both class size, and English proficiency are also variables with a 
strong correlation with a student’s performance on test scores. With student teacher being the still 
a strong variable, increasing student teacher ratio can significantly affect test score, with 4.54 
score lost per one student teacher ratio increase, or there is on average one more student per 
teacher. Student teacher ratio is definitely one of the elements the school and the principal should 
invest money in to hire more teachers to reduce the student teacher ratio to improve test scores. 
Additionally, factors like math score which also play a pretty significant role in improving the 
student's overall test score should also be improved to give more incentive like math programs to 
improve on test score. However, other outside factors based on the student’s background like 
socioeconomic background and language (English) proficiency should also be noticed as a 
significant factor for future analysis. Based on this we recommend schools deviate funding to fix 
underlying issues that impact student outcomes. Prioritizing smaller class sizes by hiring more 
qualified teachers can lead to immediate academic gains. These improvements will lead to better 
understanding in foundational subjects like math. Simultaneously, targeting support for English 
learners' resources can bridge the language gap which has shown to negatively affect test 
performance. Furthermore, since socioeconomic disadvantage remains the strongest predictor of 
low achievement, schools should invest in additional services including meal programs, academic 
counseling, and community engagement initiatives. These strategies together can help create a 
more equitable learning environment, giving all students a fair chance to succeed regardless of 
background. All of these are simply predictions using regression analysis and we can not 
guarantee that they will lead to higher test scores, yet because of the data we are highly confident 
implementing these changes will better students test scores.  
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