	Tennessee's K-3 Class Size Study

	Filename
	star.rda

	Overview
	The Student/Teacher Achievement Ratio (STAR) was a four-year longitudinal class-size study funded by the Tennessee General Assembly and conducted by the State Department of Education. Over 7,000 students in 79 schools were randomly assigned into one of three interventions: small class (13 to 17 students per teacher), regular class (22 to 25 students per teacher), and regular-with-aide class (22 to 25 students with a full-time teacher's aide).  Classroom teachers were also randomly assigned to the classes they would teach. The interventions were initiated as the students entered school in kindergarten and continued through third grade.

	Source
	http://www.heros-inc.org/star.htm

	Sample size
	1224 students who were randomly assigned to small classes (n = 858) or regular classes (n = 366) during all four of their K-3 years.


	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 Tennessee early elementary schoolers, does attending small K-3 classes improve third-grade test scores?  (Note: we can ask, and answer, a causal question because students were randomized into small and regular class. Because of the randomization, the two groups begin equal in expectation. If they finish different, then that difference is reasonably attributable to the experimental condition.) 

Outcome Variable:

READING3
3rd grade reading scores 

Continuous
Predictor Variable:

SMALLK123
1 = the student was assigned to small classes K-3

0 = the student was assigned to regular classes K-3
Dichotomous



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


Explore READING3 vs. SMALLK123: (A checklist is generally good, but interpret the magnitude with a careful sentence.) 
	Direction: Positive. 
Outliers: Yes. A few extremely high scores.
Linearity: Linear. Must be linear, since the predictor is dichotomous.
Magnitude: On average in the sample, students who attended small classes score 8 points higher on the reading test than their large-class counterparts.  ( This is non-causal!   On average in the sample, small class sizes improved reading scores by 8 points. ( This is causal!

Strength: The relationship is weak. The data don’t vertically hug the trend line.
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Script Window

showbata (starci23konly, placement
maxwidch=80, maxheight=30)

£ix (starci23konly)

showData (starcl23konly, placement='-204200", font=getRemdr ('logFont'),
maxwidch=80, maxheight=30)

showData (startl23konly, placement
maxwidch=80, maxheight=30)

plot (READING3~SMALLK123, data=starti23konly)

abline (Im (READING3~SMALLK123, data=start123konly))

204200, font=getRemdr (' logFont'), 9

204200, font=getRemdr (*logFont’),

Srmary (n (READINGS-SMALL125, data-scarci23koni)) !
0 ;
Output Window Sumit]
fCai: .

im(formula = READINGS ~ SMALLK123, data = stari23konly)
Residuals:

Min 10 Median 30 Max
-101.4796 -26.4796  0.5204 24.517¢ 130.517¢

Coetficient

Estimate Std. Error ¢ value Pr(>|tl)
(Intercept) 622.483 2.018 308.319 < 2e-16 **x
SMALIR123 7.997 2.411  3.317 0.00094 *xx

Signif. codes: 0 'A%’ 0.001 'x' 0.01 '’ 0.05 '.' 0.1 ' ' 1

Residual standard error: 37.45 on 1149 degrees of freedom
(73 observations deleted due to missingness)

Multiple R-squared: 0.003483, Adjusted R-squared: 0.008621

F-statistic: 11 on 1 and 1149 DF, p-value: 0.0009395

< »
Messages

[9] ERROR: object 'starti23konl’ not found
[10] ERROR: could not find function "summarize"





	Tennessee's K-3 Class Size Study

	Filename
	star.rda

	Overview
	The Student/Teacher Achievement Ratio (STAR) Study was a four-year longitudinal class-size study funded by the Tennessee General Assembly and conducted by the State Department of Education. Over 7,000 students in 79 schools were randomly assigned into one of three interventions: small class (13 to 17 students per teacher), regular class (22 to 25 students per teacher), and regular-with-aide class (22 to 25 students with a full-time teacher's aide).  Classroom teachers were also randomly assigned to the classes they would teach. The interventions were initiated as the students entered school in kindergarten and continued through third grade.

	Source
	http://www.heros-inc.org/star.htm

	Sample size
	1224 students who were randomly assigned to small classes (n = 858) or regular classes (n = 366) during all four of their K-3 years.


	Theory: Teachers with more experience will tend to be better teachers, because they have learned from their professional experience, and they have demonstrated their commitment to the teaching profession.
Research Question: In the population of Tennessee early elementary schoolers, do students with more experienced teachers tend to score higher on the reading test?  (Note: we CANNOT answer a causal question because students were not randomized to more/less experienced teachers. Because of the lack of randomization, there is no reason to believe that students with inexperienced teachers are basically the same as students with experienced teachers. For example, it is possible that experienced teachers tend to avoid tougher districts.) 

Outcome Variable:

READING3
3rd grade reading scores 

Continuous
Predictor Variable:

TOTEXP3
3rd grade teacher’s  years of teaching experience 
Continuous



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


Explore READING3 vs. TOTEXP3: (A checklist is generally good, but interpret the magnitude with a careful sentence.) 
	Direction: Positive.  More experience predicts higher scores in the middle range of experience.

Outliers: Yes. A few extremely high scores.

Linearity: Linear. (We will consider “cloudy” relationships linear unless there is evidence otherwise.)

Magnitude: On average in the sample, students whose teachers differ in experience by 10 years tend to also differ in their reading scores, such that the student with a more experienced teacher tends to score 4 points higher than the student with the less experienced teacher.  ( This is non-causal!   
Strength: The relationship is weak. The data don’t vertically hug the trend line.
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Script Window

maxwidch=80, maxheight=30)
plot (READING3~SMALLK123, data=starti23konly)

abline (Im (READING3~SMALLK123, data=start123konly))
summary (1m (READINGS~SMALLK123, data=startl23konly))

summary (1m (READING3~totexpk,
summary (1m (READING3~totexpl,
summary (m (READING3~totexp2,
summary (1m (READING3~totexp3,

summary (1m (READING3~TOTEXP3,

data=starci2skonly))
data=starci23konly))
data=starci23konly))
data=starci23konly))

TOTEXP3 <- starti2skonlyStotexp3

data=starci2skonly))

Estimate Std. Error ¢ value Pr(>|tl)
(Intezcepr) 622.6518 2.0721 300.488 < 2e-16 *x*
ToTEXES 0.4103 0.1323  3.101 0.00137 **

Signif. codes: 0 'A%’ 0.001 'x' 0.01 '’ 0.05 '.' 0.1 ' ' 1

Residual standard error: 37.47 on 1149 degrees of freedom
(73 observations deleted due to missingness)

Multiple R-squared: 0.008302, Adjusted R-squared: 0.00743%

F-statistic: 9.619 on 1 and 1149 DF, p-value: 0.001973

Output Window Sumit]
fCai:
Im(formala - READINGS ~ TOTEXES, data - scarci2skonly)
Residual
s 10 vedian 3 sax
1010375 -26.3703  0.1936 24.886 127.0658
lcontriciencs:

could not find function "summarize"
object 'totexp3’ not found
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	Data Set: This data set includes 21 observations of the same child, “Juniper,” from age one month to 60 months. The child’s development is measured using the Bayley Scales of Infant Development. “The Bayley Scales of Infant Development (BSID-III is the current version) is a standard series of measurements used primarily to assess the motor (fine and gross), language (receptive and expressive), and cognitive development of infants and toddlers, ages 0-3. This measure consists of a series of developmental play tasks and takes between 45 - 60 minutes to administer. (http://en.wikipedia.org/wiki/Bayley_Scales_of_Infant_Development)”


	Theory 1: Child development is non-linear.

Research Question 1: When do Juniper’s Bayley scores increase most rapidly? 

*Note that we can ask and answer questions about increase/decrease (i.e., change over time) because we have a longitudinal data set.  A longitudinal data set tracks the same subjects over time. A cross-sectional data set, on the other hand, captures one cohort of subjects at only one point in time.

Outcome: BayleyInfantScore, Bayley infant score (continuous and interval)

Predictor: AgeInMonths, age in months (continuous and ratio)


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


Explore BayleyInfantScore vs. AgeInMonths: (A checklist is generally good, but interpret the magnitude with a careful sentence.) 
	Direction: Positive.  As she gets older, she scores higher. Note we can talk developmentally because we observe change of sixty months.

Outliers: No.

Linearity: Non-linear. 

Magnitude: Juniper grew most rapidly in the first twenty months of her life, and then her growth began to taper off.  ( This is developmental!   From months 0-20, the observed difference in scores is about 125 points. From months 20-40, the observed difference in scores is about 75. From months 40-60, the observed difference in scores is about 50.  The magnitude of the relationship between score and age is less in later months. ( This is non-developmental! We could still say this if each data point represented a different child.  
Strength: The relationship is strong. The data tightly hug the non-linear trend line.
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