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Introduction 

• This project began when the MA Dept. of Ed. asked me to 
crunch numbers on the achievement costs of snow days. 
(Thanks to Carrie Conaway for getting this started.) 
 

• I started thinking more broadly about instructional time, 
and disruptions to that time. 
 

• Education researchers have underutilized one important 
set of variables contained in most state administrative 
data sets, namely attendance data. 
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Previous literature 

• Instructional time matters 

• Summer learning loss is larger for low-income children (Cooper et al., 1996). 

• Successful schools feature longer school days (Fryer and Dobbie, 2009; 
Abdulkadiroglu et al., 2009; Hoxby et al., 2009). 

• Within-student variation by in instructional time by subject is correlated 
with within-student variation in performance by subject (Lavy, 2010). 

• Snowfall in Maryland is related to student achievement (Marcotte, 2006; 
Marcotte and Hemelt, 2007). 

 

• Instructional time does not matter 

• Summer learning loss doesn’t show up in all data (Fryer and Leavitt, 2009). 

• Massachusetts Expanded Learning Time initiative found little impact on test 
scores of 300 added hours per year (Abt, 2010). 
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International evidence 
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The short story 

• I’m going to see how annual fluctuations in absence rates and closure 
days are related to student achievement. 
 

• I’ll use variation in snowfall across time and space as an exogenous 
source of variation in absences and closures, in order to identify the 
impact of one particular subset of absences and closures. 
 

• Closures have no impact. Absences do. 
 

• This is consistent with a model in which the central challenge of 
teaching is coordination of students. With slack time in the schedule, 
the time lost to closure can be regained. Student absences, however, 
force teachers to expend time getting students on the same page as 
their classmates. 
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Data 

• From Massachusetts’ Department of Education 
 

• All students grades 3-10 from 2003-2010 
• Unique student and school identifiers allows linkage over time 
• Basic demographics (gender, race, poverty, special ed status) 

 
• Math and English Language Arts test scores (MCAS) 

• Exams taken in mid May at fixed point in year (with rare exceptions) 
• I normalize these by grade and year 

 
• Enrollment information 

• Schools report each student’s membership and attendance days 
• I construct absences = membership – attendance 
• I exclude students with > 30 absences (> 1/6 of the 180 day school year) 
• This is measured annually at year’s end (i.e. no specific absence dates) 
• This includes some post-test absences (overcounts by ~15%) 
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Data 

• School closures are determined by school district superintendents. 
• MA law says students must have 180 school days 
• Closures are usually made up at year’s end, after MCAS exams 
 

• The state does not collect snow day information from districts 
• I e-mailed/phoned every district in MA. 
• For half the students in the overall sample, I know school 

closures for all years 2003-2010.  
• That’s the analysis sample. 
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Data 

• Weather sensors 
• Downloaded date from NOAA from weather sensors scattered 

across MA, which measure daily snowfall (and other variables). 
• Keep the ~30 sensors missing fewer than 5% of November-April 

days from 2003-2010. 
• Get each school’s latitude/longitude from NCES’ Common Core 

of Data and assign each school to its nearest sensor. 
• Generate annual weather measures for each school. 
• For example: number of school days with 4+ inches of snow. 
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Summary statistics 
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Basic facts 
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Basic facts 
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Basic facts 
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Basic facts 
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Basic facts 
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The instrument 
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The instrument 
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Empirical strategy 

• School-grade fixed effects – identify impact of absences/closures by 
comparing same school and grade to itself over time 
 

Ysgt = B0 + B1Absencessgt + B2Closingssgt + B3Xsgt + λt + μsg + εsgt  
 

• Student fixed effects – identify impact of absences/closures by 
comparing same student to him/herself over time 
 

Yisgt = B0 + B1Absencesisgt + B2Closingsisgt + B3Xisgt + λt + μi + εisgt  
 

• Instrumental variables – instrument absences/closures with weather 
in the school-grade FE model (shock is at school/sensor level). 
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Un-instrumented estimates 
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Heterogeneity 
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Summary of OLS results 

• In fixed effects models, days missed are strongly associated with 
achievement, but absences differ from closures. 
 

• An increase in a school-grade’s average absence rate by one day is 
associated with a decrease in that school-grade’s achievement of 0.02 
standard deviations. 
 

• This seems to be a combination of a student’s own absences and the 
absences of his or her peers. 
 

• Closures are not associated with changes in achievement. 
 

• But absences (and closures) may be picking up important omitted 
variables. Absences in particular may be proxies for student quality, 
separate from instructional time. Hence the need for an instrument. 
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Choosing an instrument 
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The instrumented results 
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IV heterogeneity 
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Summary of IV results 

• The precise choice of instrument matters here. Prior work may have 
mistakenly attributed the impact of absences to the impact of closures. 
 

• Moderately bad weather impacts absences and achievement. Extremely 
bad weather impacts closures but not achievement.  
 

• The marginal absence induced by bad weather lowers math test scores 
by 0.05 standard deviations (though there’s no evidence of ELA impact). 
 

• Why is the IV estimate for absences double the OLS estimate? 
• OLS estimate is biased downward by including post-exam absences. 
• Weather-induced absences may involve unusually high numbers of 

students, making coordination costs even higher for teachers. 
• Student absences aren’t the only channel affected by moderately bad 

weather (teacher absences, tardiness). 
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Conclusions 

• The closure results suggest either that instructional time does not matter 
or, more likely, that schools are prepared to deal with coordinated 
disruptions like snow days. 
 

• Schools do not, however, seem to deal well with less extreme 
disruptions in which only some students are absent. The OLS and IV 
estimates suggest that absences explain 8-20% of the achievement gap 
between poor and nonpoor students. 
 

• These results are consistent with a model in which the central challenge 
of teaching is coordination of students.  One policy implication is that 
schools may be under-preparing for such disruptions. 
 

• Of course, schools have little control over the weather. Other sources of 
variation in absences may be more interesting from a policy perspective: 
illness, transportation problems, domestic trouble. Constructing 
instruments from these is, however, tough. 
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