	California Test Scores (Elementary Schools)

	Filename
	CaliforniaElementarySchools.sav

	Overview
	What predicts test scores in California elementary schools?

	Source
	The California Standardized Testing and Reporting (STAR)) dataset contains data on test performance, school characteristics and student demographic backgrounds. The data used here are from all 420 K-6 and K-8 districts in California with data available for 1998 and 1999.  Test scores are the average of the reading and math scores on the Stanford 9 standardized test administered to 5th grade students.  School characteristics (averaged across the district) include enrollment, number of teachers (measured as “full-time-equivalents”), number of computers per classroom, and expenditures per student.  The student-teacher ratio used here is the number of full-time equivalent teachers in the district, divided by the number of students.  Demographic variables for the students also are averaged across the district.  The demographic variables include the percentage of students in the public assistance program CalWorks (formerly AFDC), the percentage of students that qualify for a reduced price lunch, and the percentage of students that are English Learners (that is, students for whom English is a second language).  All of these data were obtained from the California Department of Education (www.cde.ca.gov).  (The original codebook was written by Mark Watson of Princeton University, who also made this data set available.)

	Sample size
	174 California Elementary Schools


	Theory: Small class sizes are conducive to learning because they provide students the one-on-one attention they need for optimized learning.
Research Question: In the population of California elementary schools, is there a negative correlation between student-teacher ratio and math scores?
Outcome Variable:

MathScores
School-wide average math scores. 

Numeric 

Predictor Variable:

StudentTeacherRatio
Ratio of students to teachers. 

Numeric
Other Variables:

Expenditure
Expenditure per student (in dollars)
Numeric 

Computers
Computers per student 

Numeric
AverageIncome
Average income in the school district. 

Numeric 




	Post Hole 1—Use exploratory data analytic techniques to investigate the relationship between two variables. 


Explore Average Math Test Scores vs. Student-Teacher Ratio: (A checklist is generally good, but interpret the magnitude with a careful sentence.) 
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	Post Hole 5—Interpret an R2 statistic verbally and, using Boolean circles, graphically. 

Post Hole 6—State the null hypothesis of a test for statistical significance; reject (or not) the null hypothesis; draw an inference (or not) from a sample to a population. 


Interpret the R2 statistic: (One careful sentence is good.) 
	
	



*

Test for statistical significance: 
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	Post Hole 4—Interpret a correlation matrix. 


Interpret the correlation matrix : 
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> library (Remdr)
Loading required package: tcltk
Loading Tcl/Tk interface ... done
Loading required package: car
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Submit]

> reorz.adjust (CalSchools[,c("math_scz”, "stz", "expn_stu", "comp_stu", "avginc")],
math_scr  str expn_stu comp_stu avginc

Output Window

mach_scr 1.0 -0.17  B.08  0.23 0.70
sox 0.7 1l00 -olss  -0.28 -0.20
cxpn_sta  olos -o.ss 1.0 022 0.27
comp_sta 0,23 0.22 0.8 1.0 0.2
avgine 070 -0.20 021 023 1.00
o= 17
e
matn_scr stz expn_stu comp_sta avgine
math_scr 0.0231 0.3072  0.0025  0.0000 =
ser - o.023 0.0000 00001 ©.0070
cxpn_sta 013072 0.0000 00002 0.0003
omp_ses 0.0025  0.0001 0.0002 0-0025

avginc  0.0000  0.0070

0003 0.0025

with the single-document interface (SDI); see 2Commander.
[3] NOTE: The dataset CalSchools has 174 rows and 19 columns.





Test for statistical significance:  This is slightly different from the final, but this will demonstrate two things. First, correlations have p-values for testing statistical significance, which makes sense because correlations are just standardized slopes, so if slopes have p-values, then correlations must have p-values (in fact the same p-values!). Second, not all relationships are statistically significant, and we need to be able to interpret tests for statistical significance even when they turn up negative. To that end, test the statistical significance of the linear relationship between per pupil expenditure (expn_stu) and math scores (math_scr), where r = 0.08 and p = 0.3072.
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	Post Hole 2—Use exploratory data analytic techniques to describe the distribution of a variable. 


Explore Average Math Scores: (A checklist is good.) 
	


*
Explore Student-Teacher Ratio: (A checklist is good.) 
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	Post Hole 3—Conduct a z-score transformation by hand from a small data set. 


Student-Teacher Ratios: 20 15 25 20 17.5 17.5 20 22.5 22.5
Please show your work: 
	


*
	Please note the mean of the raw distribution:
	

	Please note the sum of squared mean deviations:
	

	Please note the variance of the raw distribution:
	

	Please note the standard deviation of the raw distribution:
	


Outcome





Predictor
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