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Data Sources and Descriptions
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All the data used in this study is publicly available at the following websites. 

School Characteristics and Outcomes
Å Total student enrollment, enrollment by student group, mean class size, school grade band, 

5Essentials, and all outcomes: Illinois State Board of Education (isbe.net/ilreportcarddata)

Å Magnet indicator, Charter indicator, Title 1 Eligible indicator, and school locale : National 

Center for Education Statistics Common Core of Data (nces.ed.gov/ccd/elsi)

Å School Modality in 2020 -2021: COVID-19 School Data Hub 

(covidschooldatahub.com/states/Illinois) Note that the Illinois State Board of Education provided 

the data to the COVID-19 School Data Hub, who makes it publicly available. 

Community Characteristics
Å Social Vulnerability Index : Centers for Disease Control and Prevention/ Agency for Toxic 

Substances and Disease Registry/ Geospatial Research, Analysis, and Services Program 

(atsdr.cdc.gov/placeandhealth/svi)

Å Census self-response rate: United States Census (www2.census.gov/programs-

surveys/decennial/2020/data/tracking-response-rates/self-response-rates-map/)

Å Cohesiveness (friend clustering, support) and Civic engagement (volunteering, # civic orgs): 

Opportunity Insights Social Capital Atlas (data.humdata.org/dataset/social-capital-atlas)

Å County-wide institutional health, community health, collective efficacy, and family unity : US 

Congress Joint Economic Committee, Social Capital Project 

(jec.senate.gov/public/index.cfm/republicans/socialcapitalproject)

Å School district size : Illinois State Board of Education (isbe.net/ilreportcarddata)



/ 4

Outcome Variables

Variable Source Description

Chronic Absenteeism ISBE

òThe number of chronically absent students, divided by the enrollment of

the responsible school, multiplied by 100. Students are considered chronically absent as 

defined in Section 26-18 of the School Code. Medically homebound and hospitalized 

students are excluded from this calculation.ó Section 26-18 defines chronic absence as 

òabsences that total 10% or more of school days of the most recent academic school year, 

including absences with and without valid cause, as defined in Section 26-2a of this Code, 

and out -of-school suspensions for an enrolled student.ó

Student Attendance Rate ISBE
òA weighted measure of the number of days a student is present relative to the total

number of potential attendance days.ó

ELA and Math Test 

Participation
ISBE

òThe number and percentage of students that received valid scores on the stateõs required 

accountability assessments or its approved alternate assessment in the subject areas of ELA, 

math, and science. The percentage of participation is the count of students with valid scores, 

divided by the student enrollment, multiplied by 100.ó

English Language Arts 

(ELA) Proficiency
ISBE

òThe percentage of students who are proficient (i.e., performance levels 4 and 5 on the Illinois 

Assessment of Readiness, performance levels 3 and 4 on DLM-AA, performance levels 3 and 4 

on SAT in the subject area of ELA).ó

Math Proficiency ISBE

òThe percentage of students who are proficient (i.e., performance levels 4 and 5 on IAR, 

performance levels 3 and 4 on DLM-AA, performance levels 3 and 4 on SAT) in the subject 

area of math.ó

5Essentials Supportive 

Environment (Student 

Ratings of School Climate)

ISBE

A òsummary indicator that describes the schoolõs performanceó based on student surveys. 

The score is on a scale from 1-99 and measures the extent to which students believe a school 

is safe (students feel safe both in and around the school building, and while they travel to 

and from home), supportive (students and teachers share a high level of mutual trust and 

respect), and demanding (school expects all students to attend college and promotes 

college-readiness). 

Sources: isbe.net/Documents/2022-Glossary-of-Terms.pdf, ilga.gov/legislation/ilcs/documents/010500050K26-18.htm, and 5-

essentials.org/illinois/5e/2022/
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School Level Control Variables

Variable Source Description

5Essentials Involved 

Families Score
ISBE

A òsummary indicator that describes the schoolõs performanceó based on teacher surveys. 

The score is on a scale from 1-99 and measures the extent to which all school staff develop 

strong relationships with families. More specifically, this score measures teacher perceptions 

of "Parent influence on decision making in schools", "Parent involvement in school", and 

"Teacher-parent trust"

Average 4Essentials Score ISBE

In addition to Involved Families, the other 5Essentials are Effective Leaders, Collaborative 

Teachers, and Supportive Environment - four foundational supports that help explain why 

student achievement differs among schools. This variable is included to help control for the 

overall conditions of the school outside of family engagement. The score is on a scale from 

1-99 and is the average of the available four Essentials values.

School Modality

COVID-19 

School Data 

Hub 

In-person means òfully in-person instruction 5 days a week for all or most students," hybrid 

means òa blend or combination of in-person and virtual instruction for all or the majority of 

students," and remote means òfully remote or distance learning for all or the majority of 

students." Each school has a value that indicates the percentage of students that participated 

in each type of learning model for the 2020 -2021 school year.

Student Race and Ethnicity 
NCES and 

ISBE

The race or ethnicity of a student is one of seven values: American Indian or Alaska Native, 

Asian, Black, Hispanic or Latinx, Multiracial (two or more races), Native Hawaiian or Pacific 

Islander, or White. NCES and ISBE Student Race and Ethnicity data is very highly correlated (r 

> .99), so we use both sources. The NCES data has fewer missing data, so we use NCES values 

first. In about 3% of cases, we then use ISBE data to fill in missing NCES data.

% Low-income students ISBE

The percentage of students who òreceive or live in households that receive Supplemental 

Nutrition Assistance Program or Temporary Assistance to Needy Families benefits; are 

classified as homeless, migrant, runaway, Head Start, or foster children; or live in a household 

where the household income meets the U.S. Department of Agriculture income guidelines to 

receive free or reduced-price meals.ó

Sources: isbe.net/Documents/2022-Glossary-of-Terms.pdf, and 5-essentials.org/illinois/5e/2022/
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School Level Control Variables

Variable Source Description

% Students with 

Disabilities
ISBE

The percentage of students "who were identified as having a disability through formal 

evaluations and met specific criteria as stated under the Individuals with Disabilities 

Education Act (IDEA) to be eligible for special education and related services by a team of 

individuals who developed an Individualized Education Program (IEP) It also includes students 

with a 504 Plan who are identified as students with a disability who have met specific criteria 

as stated under the Section 504 of the Rehabilitation Act of 1973 and are eligible to receive 

accommodations and related services in a general education setting."

Average Class Size ISBE

òThe number of students in a classroom, specifically either the number of students being

taught by individual teachers in a classroom or the average number of students being taught 

by teachers in a school.ó

Log of Student Enrollment ISBE

The log of the total number of students enrolled as of October 1st of the school year. Using 

the log of the enrollment allows our model to provide an estimate on the relationship 

between a 10% change in enrollment and the outcome.

Charter School Indicator NCES

Indicator if school is a charter school, defined by NCES as a school òthat provides free 

elementary and/or secondary education to eligible students under a specific charter granted 

by the state legislature or other appropriate authority.ó

Magnet School Indicator NCES

Indicator if school is a magnet school, defined by NCES as a òschool or program is a special 

school or program designed to: attract students of different racial/ethnic backgrounds for 

the purpose of reducing, preventing, or eliminating racial isolation; and/or to provide an 

academic or social focus on a particular theme (e.g., science/math, performing arts, 

gifted/talented, or foreign language).ó

Sources: isbe.net/Documents/2022-Glossary-of-Terms.pdf and nces.ed.gov/ccd/elsi
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School Level Control Variables

Variable Source Description

Title 1 Eligible School 

Indicator
NCES

Indicator is a school is Title 1 Eligible, defined by NCES as òa school designated under 

appropriate state and federal regulations as being high poverty and eligible for participation 

in programs authorized by Title I of P.L. 107-110. A Title I eligible school is one in which the 

percentage of children from low -income families is at least as high as the percentage of 

children from low -income families served by the LEA as a whole or that the LEA has 

designated as Title I eligible because 35 percent or more of the children are from low-income 

families.ó

School Grade Band ISBE

Indicators for whether the school is in an Elementary School, Middle School, or High School 

based on NCES definitions. Schools with a minimum grade level at or below 3rd and a 

maximum grade level of 8
th

 are Elementary. Schools with a minimum grade level between 4
th

 

and 7th  and a maximum grade level between 4th  and 9th  are Middle. Schools with a minimum 

grade level between 7th  and 12th  and a maximum grade level between 10th  and 12th  are High. 

Schools are classified as òOtheró if they do not fit any of those criteriaó ð for example, a K-12 

school ð and they make up only 1.2% of the 2022 dataset. 

School District Size ISBE Indicator for Large, Medium, and Small-sized school districts. 

School Locale NCES

Indicators for whether the school is in a City, Town, or Rural, with Suburb the excluded 

category. These categories are more general versions of the 12 available categories. 

According to NCES, òlocales are assigned to schools based on their reported physical address 

location. Agencies may operate schools in more than one type of locale therefore an agency 

locale assignment reflects the dominant locale where most students are enrolled in school. 

The 12 locales include: City-Large (11), City-Midsize (12), City-Small (13), Suburb-Large (21), 

Suburb-Midsize (22), Suburb-Small (13), Town-Fringe (31), Town-Distant (32), Town-Remote 

(33), Rural-Fringe (41), Rural-Distant (42), Rural-Remote (43).ó  

Sources: isbe.net/Documents/2022-Glossary-of-Terms.pdf, nces.ed.gov/ccd/elsi, nces.ed.gov/ccd/commonfiles/glossary.asp, and 

nces.ed.gov/programs/coe/glossary
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Community Level Control Variables

Variable Source Description

Census Self-Response Rate U.S. Census

"Self-response rates are calculated by dividing the number of self-responses collected online, 

by phone, and by mail by the number of mailable housing units in Self Response 

enumeration areas and the number of housing units in Update Leave enumeration areas and 

multiplying by 100." Only one response per housing unit is used to determine this rate.ó This 

rate is used as a proxy for trust in government*. Tract data joined to schools via the 'point -in-

place' method. The data is from 2020. 

Social Vulnerability Index CDC/ATSDR

CDCõs measure of social vulnerability, which òrefers to the potential negative effects on 

communities caused by external stresses on human health. Such stresses include natural or 

human-caused disasters, or disease outbreaks. Reducing social vulnerability can decrease 

both human suffering and economic loss.ó Tract data joined to schools via the 'point-in-

place' method. The data is from 2018 and 2020. 

Cohesiveness - Support 

Ratio

Opportunity 

Insights

Based on Facebook data, the rate at which friend pairs share additional mutual friends in zip 

code.  Zip code data joined to schools via the 'point -in-place' method. That data is from 

2022.

Cohesiveness - Clustering
Opportunity 

Insights

Based on Facebook data, the rate at which two people in a zip code who are friends with the 

same person are friends with each other. Zip code data joined to schools via the 'point-in-

place' method. That data is from 2022.

Density of Civic 

Organizations

Opportunity 

Insights

A measure of civic engagement based on Facebook data, the proportion of people who are 

members of civic groups. Zip code data joined to schools via the 'point -in-place' method. 

That data is from 2022.

Volunteering Rate
Opportunity 

Insights

A measure of civic engagement based on Facebook data, the number of civic organizations 

per 1000 people. Zip code data joined to schools via the 'point -in-place' method. That data is 

from 2022.

*For example, see: cepr.harvard.edu/sites/hwpi.harvard.edu/files/cepr/files/explaining_covid_losses_5.23.pdf

Sources: www2.census.gov/programs-surveys/decennial/2020/data/tracking-response-rates/response-rate-map-faqs.pdf, and 

atsdr.cdc.gov/placeandhealth/svi/index.html and data.humdata.org/dataset/social-capital-atlas
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Community Level Control Variables

Variable Source Description

Collective Efficacy Index

Social 

Capital 

Project

A measure of social capital based on violent crimes per 100,000. County data joined to 

schools via the 'point -in-place' method. The data is from 2008-2014.

Community Health Index

Social 

Capital 

Project

A composite measure of social capital based on the number of non-religious non -profit 

organizations per 1,000 (2015), the number of religious congregations per 1,000 (2010), and 

an "Informal Civil Society Sub-Index" that captures the share of ôpeople who volunteered 

(2015), attended a public meeting (2015), reported having worked with neighbors to 

fix/improve something (2015), served on a committee or as an officer (2013), attended a 

meeting where politics was discussed (2008), and took part in a demonstration in the past 

year (2008)õ. County data joined to schools via the 'point-in-place' method. 

Family Unity Index

Social 

Capital 

Project

A composite measure of social capital based on the share of births in past year to women 

who were unmarried, the share of women ages 35-44 who are currently married (and not 

separated), and the share of own children living in a single-parent family. County data joined 

to schools via the 'point -in-place' method. The data is from 2016. 

Institutional Health Index

Social 

Capital 

Project

A composite measure of social capital based on mail-back response rates for the 2010 

Census, 2012 and 2016 voting rates for citizens 18+ in presidential elections, and a 

"Confidence in Institutions Sub-Index" that captures the share of people who report "at least 

some confidence in corporations, in the media, and in public schoolsó (2013). County data 

joined to schools via the 'point -in-place' method.  

Source: lee.senate.gov/services/files/DA64FDB7-3B2E-40D4-B9E3-07001B81EC31
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Modeling Approach
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We used publicly available school and community level data to 

model the connection between pre -pandemic family engagement and post -

pandemic outcomes.

ὣ ‍ ‍ ὍzὲὺέὰὺὩὨὊͅὥάὭὰὭὩίȟ ‍ ὣzȟ ‍ τzὉίίὩὲὸὭὥὰίȟ Ἄἡἱȟ◄ ‭

OUTCOMES

t = 2022

Engagement Outcomes

Student Attendance Rate

Chronic Absenteeism

Math/ELA Test Participation

Learning Outcomes

Math/ELA Proficiency

School Climate Outcomes

5Essentials Supportive 

Environment (i.e., student 

ratings of school climate)

FAMILY 
ENGAGEMENT

This is our key variable of 

interest

Primary Specification

2019 Involved Families 

Score

LAGGED OUTCOME

Controlling for outcome 

prior to pandemic 

controls for pre-

pandemic differences 

between schools so we 

can focus on the extent 

to which family 

engagement is associated 

with better -than-

expected outcomes.

Primary Specification

2019 outcome

KEY CONTROL VARIABLES

We control for other characteristics of schools 

that might be associated with the post -

pandemic outcome. These include:

Perceptions on Other 4 Essentials

Help to isolate the role of family engagement 

above and beyond other organizational 

characteristics of schools.

Schoolsõ Characteristics

School measures of student poverty, 

race/ethnicity, disability, total enrollment, and 

mean class size;

School types (elementary, middle, high; and 

magnet, charter, title 1 eligible);

locale (city, suburb, etc.);

School in-person modality in 2020-21

Community Characteristics

Tract (CDC Social Vulnerability, Census rates);

Zip (Civic engagement & Cohesiveness);

County (Institutional & community health) 

School District Size
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In addition to our main model specification, we also examine the extent to 

which the relationship between family engagement and outcomes varied by 

school type, as well as how it differed from a fully pre -pandemic relationship.

To what extent does the relationship between family engagement and 

outcomes vary by school type?
For each outcome, we repeated the main model specification with interaction effects between 

the Involved Families Index and school percent FRL, school level (elementary, middle, high), and 

school locale (city, suburban, town, rural). We used three different models, each with a separate 

interaction effect.

To what extent does the relationship between family engagement and post -

pandemic outcomes differ from its pre -pandemic version?
We repeat all models with the 2018-2019 version of the outcomes and appropriately lagged 

controls. This allows us to measure the relationship between the Involved Families Index and 

outcomes in a purely pre-pandemic time.
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We showcase the effect of family engagement by providing the estimated 

difference in the outcome for two schools who are a distance apart on the 

Involved Families Index that is equal to the difference between the 90 th  and 

10th  percentile. 

Making sense of the 1-99 Involved Families Index
Though all models use the raw IRT-based Involved Families Index for each school, we donõt 

believe the typical reader will easily know how to interpret a change of 1, 10, 20, êetc. points on 

this scale.

Therefore, all model-based Involved Families Index results below are converted to the 

relationship associated with a change in index of 52 points, which represents moving from the 

10th percentile statewide on family engagement (IFE = 26) to the 90th percentile (IFE = 78).
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We include over 3,000 schools in the primary models and use imputation to 

address small amounts of missing data. 

Analytic sample
We include schools that appear in both the 2019 and 2022 Illinois Report Card dataset, are classified by NCES 

as "regular" schools (i.e., "a public elementary/secondary school providing instruction and education services 

that does not focus primarily on special education, vocational/technical education, or alternative education"), 

are K-12 schools, and are not virtual schools. In 2022, there are 3,841 schools in the raw data set and the 

filtered data set includes 3,720 schools - a loss of about 3% of schools.

Dealing with missing data
For any variable we can reasonably assume would be the same for almost all schools across time, we first 

impute using the "Last Observation Carried Forwardò approach and then using the "Next Observation 

Carried Backwardó approach. We imputed values this way for the following variables: school locale, school 

types (charter, magnet, title 1 eligible), school grade band, and school district size. For all other control 

variables with missing data, we used random forests imputation. We imputed values for the following 

variables using this approach % Low-Income students, % Students with Disabilities, Race and Ethnicity, 

Average Class Size, Census Self-Response Rate, Density of Civic Organizations, and Volunteering Rate. 

Overall, there are a very small number of imputed values (see the descriptive statistics for details). The 

variable with the highest number of imputed values is % Low-Income students which has less than 2% 

imputed values (65 of 3,720). 

For each model, only schools that have non-missing values for the outcome of interest and the control 

variables are included. Our sample size for each model, therefore, varies somewhat based on data availability. 

The imputed values are used directly in the model along with a set of binary variables that indicate if the 

original control variable was missing.

Source: nces.ed.gov/ccd/commonfiles/glossary.asp
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Descriptive Statistics



/ 16

The tables in this section provide summary statistics for all control and 

outcome variables used in the statistical modeling for this study. 

Most of the results presented in this study are based on the primary ôPandemic-Relatedõ model which 

explores the relationship between the Involved Families scores in 2019 with student outcomes in 2022. 

Consequently, the descriptive statistics below focus on the control variables used in this model, most of 

which were measured in 2022.

For numeric variables, each table in this section presents mean or average value, standard deviation, 

minimum value, and maximum value. For categorical variables, each table presents the proportion of schools 

in the dataset that fit into that category. The òGeographyó value indicates the level at which the data is 

publicly available and used in this study.

Where we compare these findings to the ôPre-Pandemic Relationship,õ we require input variables from 2016 

and 2018 with outcome variables in 2019. Accordingly, the tables in this section include summary statistics for 

the control and outcome variables included in the ôPandemic-Related: 2019 to 2022õ models, the ôPre-

Pandemic: 2016 to 2019õ models, and the ôPre-Pandemic: 2018 to 2019õ models.

The final slide in this section includes the summary statistics for the outcome variables in 2019 and 2022.  

▫ Source: James, Gareth, et al. An Introduction to Statistical Learning: With Applications in R. Springer, 2022.
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Control Variables - ôPandemic-Related: 2019 to 2022õ Model
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Control Variables - ôPre-Pandemic: 2016 to 2019õ Model
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Control Variables - ôPre-Pandemic: 2018 to 2019õ Model
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Outcomes in 2019 and 2022
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Models Output
Pandemic-Related

2019 to 2022
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The tables in this section provide the model output from the primary 

modeling approach that includes the Involved Families score from 2019 and 

the outcome from 2022. 

Each table in this section presents both the òstandardizedó and òrawó coefficients. òRawó refers to models that 

include each variableõs original values ð for example, Involved Families scores of 1 to 99. See the Descriptive 

Statistics appendix for each variableõs raw scale. òStandardizedó values have been put on a common scale to 

have a mean of 0 and standard deviation of 1 (a z-score) where the estimate represents the change in SDs a 

1-SD change in the variable is associated with. This allows us to compare the coefficients more directly to one 

another. 

The p-value is the same for both models, and a p-value less than .05 suggests that the observed association 

between the corresponding variable and the outcome is statistically significant. This means it's unlikely we 

would see such an association by chance alone, assuming no actual relationship exists.▫

The raw coefficients are used in the visuals that appear in the body of this deck. For example, for Chronic 

Absenteeism in 2022, the raw coefficient for Involved Families is -.0012. This means that, holding all other 

variables in the model constant, for each 1-point increase in Involved Families we expect chronic absenteeism 

to decrease by 0.12%. Accordingly, a 52-point increase (which is the difference between a 10th and 90th 

percentile school) is associated with a 6.2% drop in Chronic Absenteeism (52 * -.0012 = -.062). 

▫ Source: James, Gareth, et al. An Introduction to Statistical Learning: With Applications in R. Springer, 2022.
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Chronic Absenteeism in 2022

Note: Unless noted in the name of the variable, all school level data is from the 2021-2022 school year. 
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Student Attendance in 2022
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ELA Test Participation in 2022
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Math Test Participation in 2022
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ELA Proficiency in 2022
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Math Proficiency in 2022
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Five Essentials Supportive Environment in 2022
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Models Output
School Type Interaction Effects
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The tables in this section provide the output from models that add an 

interaction term to the primary modeling approach to capture variation by 

school type in the relationship between Involved Families in 2019 with 

student outcomes in 2022. 

To explore how the relationship between Involved Families and student outcomes may differ by school grade 

band, school locale, and the percent of low-income students in a school, we add an interaction term to the 

primary model. We separately fit a model for each school type variable - for example, for school grade band, 

we add the interaction term (ὍὲὺέὰὺὩὨ ὊὥάὭὰὭὩίȟ ὛzὧὬέέὰ ὋὶὥὨὩ ὄὥὲὨȟ  
). 

Each table contains the same information as in the previous appendix section for the interaction terms for 

each school type and for each outcome. The estimate for the interaction term indicates how much the 

association between Involved Families and the outcome differs for each school type category in comparison 

to the reference category. For example, for school grade band, the estimate indicates how this association 

differs for High Schools, Middle Schools, or Other Schools, compared to Elementary Schools. A p-value less 

than .05 suggests that the observed difference is statistically significant, meaning it's unlikely we would see 

such a difference by chance alone.

▫ Source: James, Gareth, et al. An Introduction to Statistical Learning: With Applications in R. Springer, 2022.
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Interaction Model Output
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Interaction Model Output
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Models Output
Pre-pandemic

2016 to 2019
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The tables in this section provide the model output from the primary 

modeling approach that includes the Involved Families score from 2016* and 

the outcome from 2019. 

This section looks at the size of the relationship between family engagement and future outcomes in years 

completely before the pandemic. To mimic the time differential from our main analysis, we look at 2019 

outcomes and 2016* family engagement.

Each table in this section presents both the òstandardizedó and òrawó coefficients. òRawó refers to models that 

include each variableõs original values ð for example, Involved Families scores of 1 to 99. See the Descriptive 

Statistics appendix for each variableõs raw scale. òStandardizedó values have been put on a common scale to 

have a mean of 0 and standard deviation of 1 (a z-score) so that the coefficients can be directly compared to 

one another. The p-value is the same for both models, and a p-value less than .05 suggests that the 

observed association between the corresponding variable and the outcome is statistically significant. This 

means it's unlikely we would see such an association by chance alone, assuming no actual relationship exists.▫

The raw coefficients are used in the visuals that appear in the body of this deck. For example, for Student 

Attendance in 2019, the raw coefficient for Involved Families is .0001. This means that, holding all other 

variables in the model constant, for each 1-point increase in Involved Families we expect student attendance 

to increase by 0.01%. Accordingly, a 52-point increase (which is the difference between a 10th and 90th 

percentile school) is associated with a .5% increase in Student Attendance (52 *.0001 =.0052). 

*Chronic absenteeism data was not available in 2016, so for this outcome only we model the relationship between 2018 family engagement and 2019 

chronic absenteeism. 

▫ Source: James, Gareth, et al. An Introduction to Statistical Learning: With Applications in R. Springer, 2022.
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Chronic Absenteeism in 2019 *

*Chronic absenteeism data was not available in 2016 so this value represents the relationship between 2018 family engagement and 2019 chronic 

absenteeism. 

Note: Unless noted in the name of the variable, all school level data is from the 2018-19 school year. 
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Student Attendance in 2019

Note: Unless noted in the name of the variable, all school level data is from the 2018-19 school year. 
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ELA Test Participation in 2019


