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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
• 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)

• 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)

• 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
• 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)

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

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

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

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

• 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)

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

Variable Source Description

Chronic Absenteeism ISBE

“The 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.” Section 26-18 defines chronic absence as 

“absences 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.”

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

number of potential attendance days.”

ELA and Math Test 

Participation
ISBE

“The number and percentage of students that received valid scores on the state’s 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.”

English Language Arts 

(ELA) Proficiency
ISBE

“The 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).”

Math Proficiency ISBE

“The 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.”

5Essentials Supportive 

Environment (Student 

Ratings of School Climate)

ISBE

A “summary indicator that describes the school’s performance” 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 “summary indicator that describes the school’s performance” 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 “fully in-person instruction 5 days a week for all or most students," hybrid 

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

students," and remote means “fully 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 “receive 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.”

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

“The 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.”

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 “that provides free 

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

by the state legislature or other appropriate authority.”

Magnet School Indicator NCES

Indicator if school is a magnet school, defined by NCES as a “school 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).”

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 “a 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.”

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 3 rd 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 “Other” if they do not fit any of those criteria” – for example, a K-12 

school – 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, “locales 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).”  

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.” 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

CDC’s measure of social vulnerability, which “refers 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.” 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 ‘people 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)’. 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 schools” (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.

𝑌𝑖𝑡 = 𝛽0 + 𝛽1 ∗ 𝐼𝑛𝑣𝑜𝑙𝑣𝑒𝑑_𝐹𝑎𝑚𝑖𝑙𝑖𝑒𝑠𝑖,2019 + 𝛽2 ∗ 𝑌𝑖,2019 + 𝛽3 ∗ 4𝐸𝑠𝑠𝑒𝑛𝑡𝑖𝑎𝑙𝑠𝑖,2019 + 𝐁𝐒𝐢,𝒕 + 𝜖𝑖𝑡

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.

Schools’ 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 90th 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 don’t 

believe the typical reader will easily know how to interpret a change of 1, 10, 20, …etc. 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 Forward“ approach and then using the "Next Observation 

Carried Backward” 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
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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 ‘Pandemic-Related’ 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 “Geography” value indicates the level at which the data is 

publicly available and used in this study.

Where we compare these findings to the ‘Pre-Pandemic Relationship,’ 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 ‘Pandemic-Related: 2019 to 2022’ models, the ‘Pre-

Pandemic: 2016 to 2019’ models, and the ‘Pre-Pandemic: 2018 to 2019’ models.

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

ⁱ Source: James, Gareth, et al. An Introduction to Statistical Learning: With Applications in R. Springer, 2022.
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Control Variables - ‘Pandemic-Related: 2019 to 2022’ Model
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Control Variables - ‘Pre-Pandemic: 2016 to 2019’ Model
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Control Variables - ‘Pre-Pandemic: 2018 to 2019’ Model



/ 20

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 “standardized” and “raw” coefficients. “Raw” refers to models that 

include each variable’s original values – for example, Involved Families scores of 1 to 99. See the Descriptive 

Statistics appendix for each variable’s raw scale. “Standardized” 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. ⁱ

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 10 th and 90th 

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

ⁱ 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 (𝐼𝑛𝑣𝑜𝑙𝑣𝑒𝑑 𝐹𝑎𝑚𝑖𝑙𝑖𝑒𝑠𝑖,2019 ∗ 𝑆𝑐ℎ𝑜𝑜𝑙 𝐺𝑟𝑎𝑑𝑒 𝐵𝑎𝑛𝑑𝑖,2022 
). 

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.

ⁱ 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 “standardized” and “raw” coefficients. “Raw” refers to models that 

include each variable’s original values – for example, Involved Families scores of 1 to 99. See the Descriptive 

Statistics appendix for each variable’s raw scale. “Standardized” 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. ⁱ

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 10 th 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. 

ⁱ 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



/ 39

Math Test Participation in 2019
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ELA Proficiency in 2019
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Math Proficiency in 2019
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Five Essentials Supportive Environment in 2019
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Robustness Checks
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To explore the sensitivity or robustness of our findings, we changed our 

modeling approach so that the dependent variable is the change in the 

outcome from 2019 to 2022 (𝑌𝑖𝑡 - 𝑌𝑖,2019) and the 2019 or lagged outcome is 

removed from the control variables. 

The tables in this section provide the same model output as in previous model output tables 

but from this alternative modeling approach. 

The results suggest that, for this model specification, pre-pandemic family engagement is 

positively and significantly associated with attendance and engagement outcomes. However, 

we also find that pre-pandemic family engagement is not significantly associated with student 

achievement in Math and ELA. 

These results provide additional evidence that family engagement in 2019 is related to better 

attendance and engagement outcomes in 2022. These results are robust.

At the same time, the results from this secondary model specification suggest that, since there 

is not a relationship between family engagement in 2019 and the change in learning outcomes 

from 2019 to 2022, the relationship observed in the primary model may depend on accounting 

for where each school started on each outcome in 2019 and/or model choice. Though we still 

prefer our primary model for theoretical reasons, these results are not quite as robust to model 

specification as the results using attendance and engagement outcomes. We encourage further 

research using achievement-based outcomes, especially research that looks at student’s actual 

test scores rather than the simpler and binary proficiency rates.
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Chronic Absenteeism, change from 2019 to 2022

Note: Unless noted in the name of the variable, all school level data is from the 2021-22 school year. Schools with chronic absenteeism values of 0% (n = 

2) and 100% (n = 13) in 2019 are dropped because schools with a value of 0% in 2019 were only able to move up in 2022, and schools with a value of 

100% were limited to moving down in 2022. Also, when we remove these schools from the primary model, the output is nearly unchanged. 
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Student Attendance, change from 2019 to 2022
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ELA Test Participation, change from 2019 to 2022
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Math Test Participation, change from 2019 to 2022
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ELA Proficiency, change from 2019 to 2022
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Math Proficiency, change from 2019 to 2022
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Five Essentials Supportive Environment, change from 2019 to 2022
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Identifying Bright Spots

We use statistical modeling to predict a school's Involved Families (IF) score based on key student and 

school characteristics. By comparing the actual IF score to the predicted score, we can identify schools 

that outperformed expectations.

*We include district size, grade band, locale, charter flag, average class size, student enrollment, teacher retention 

rate, principal turnover, total per-pupil expenditure, % students with disabilities, % low-income students, % limited 

English proficient students, and % students by race/ethnic groups. Note that we exclude variables related to the 

school policies and practices that may lead to improved family-school engagement and that we hope to identify 

through our qualitative research. We also exclude student outcomes like chronic absenteeism to avoid contro lling 

for the positive side effects of family engagement, as th is may h ide the positive deviants we aim to identify.

In the figure, each dot represents a school during the 2023 

school year. The black line shows where a school's actual IF 

score matches its predicted score. Schools above the line 

performed better than expected on the IF measure, indicating 

stronger family engagement compared to similar schools.

For example, in 2023, School X received an IF score of 82, 

while our model predicted a score of 40. This means School 

X exceeded expectations by a remarkable 40 points, 

suggesting that it was able to engage families far beyond 

what would be expected based on its school characteristics.

Predicted Involved Families Score

Actual 
Involve

d 
Families 

Score
 

Actual IF 
score of 82 

Expected IF 
score of 40 
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Bright Spots are schools that have much better-than-expected family-school engagement in both 

2023 and 2024. They place in the top 20% for better-than-expected IF scores in both 2023 and 2024.

Predicted Involved Families Score 

Actual 
Involve

d 
Families 

Score

Bright 
Spots

Identifying Bright Spots

Note: If  a school lacks  Involved Families  scores  for both 2023 and 2024, we use 2022 and 2023, and if it lacks  scores  for 202 2 and 2023, we use 2022 and 2024
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Identifying Partner Schools

Partner schools placed in the bottom 50%, meaning they performed below expectations in both 

2023 and 2024*. 

Predicted Involved Families Score 

Actual 
Involve

d 
Families 

Score

Bright 
Spots

Partner 
Schools

 

The performance gap 
between bright spots and 
partner schools strengthens 
the contrast between groups 
while maintaining a sufficient 
pool of partner schools to 
enable within-district 
matching.

*If a  school lacks Involved Families scores for both 2023 and 2024, we use 2022 and 2023, and i f it lacks scores 

for 2022 and 2023, we use 2022 and 2024
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Bright Spots vs. Partner Schools
Bright spot and partner schools are very similar on key school-level variables that capture school resources and student 

demographics, but positive deviants typically perform better on chronic absenteeism and achievement. 

STUDENTS (2023)*

All Potential Schools Bright Spots Partner Schools

Total 1,574,941 179,489 616,182

% Low-income students 49% 52% 50%

% Students w/disabilities 19% 18% 18%

% Students w/LEP 15% 16% 15%

% Black students 16% 19% 16%

% Latinx students 28% 29% 29%

% White students 47% 44% 46%

Involved Families Score 50 70 39

IF Overperformance 0 +21 -10

Chronic Absenteeism Rate 27.9% 25.7% 30.5%

Math Achievement Rate 26.4% 29.9% 23%

ELA Achievement Rate 32.9% 37.8% 29%

We want these 

school 
characteristics 

to be similar

But we want family 

engagement to be 
different.
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Selecting Partner Schools

To better control for external factors and uncover the school-initiated practices that improve 

family-school engagement, we used a matched case-control design* that pairs each bright spot 

school with the most similar partner school within the same district.
 

We matched each bright spot school to the partner school within the same district that is the same grade band (e.g., 

Elementary) and as similar as possible based on:

• total student enrollment

• % of students with disabilities

• % of Limited English Proficient students

• % of low-income students

• % of White students and the % of Black students  

We prioritize within district schools to ensure that matched schools operate under the same administrative 

conditions and district-wide practices and policies, allowing us to better identify effective school-initiated practices.

*This is the same approached used by UNICEF in their  recent positive deviant studies exploring the policies and practices of 

schools in  several countries. Source: un icef.org/innocenti/pro jects/data-must-speak. 
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Variable Source Description

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

School Grade Band ISBE

Indicator for whether the school is in an Elementary School, Middle School, or High School based on NCES 

definitions. Elementary schools offer grades K, 1, 2, 3 , or 4, more elementary grades than middle grades 5 through 

8, and no grades 9 through 12. Schools with equal elementary and middle grades (i.e., that offer grades 1-8, 2-7, 3-

6, and 4-5) are Elementary. Middle schools offer grades 5, 6, 7 , or 8, more middle grades than elementary or high 

school grades, and does not offer both K-4 and 9-12. High schools offer grade 12 and more of grades 9 through 11 

than middle grades. 

School Locale NCES

Indicator for whether the school is in a City, Rural, Suburb, or Town locale. These categories are more general 

versions of the 12 available categories. According to NCES, “locales 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).” 

Charter School Indicator NCES

Indicator if school is a charter school, defined by NCES as a school “that provides free elementary and/or secondary 

education to eligible students under a specific charter granted by the state legislature or other appropriate 

authority.”

Total per-pupil expenditure ISBE
“The total of per-pupil school-level expenditures and per-pupil centralized expenditures funded by federal and 

state/ local source of funds”

Average Class Size ISBE “The number of students in a classroom, specifically either the number of students being

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.

Teacher Retention Rate ISBE
“Teacher retention rate at the school level is the total number of full-time teachers retained in the same school in 

past three years, divided by the total number of full-time teachers from the past three years.”

Principal Turnover ISBE "The number of different principals at the same school in the last six years; it is reported as a count."

Data Sources and Descriptions: School and Staff Characteristics

NOTE: Includes school years 21-22, 22-23, and 23-24. ISBE data and descr iptions come from the Illinois State 

Board of Education  (isbe.net/reportcard). NCES data and descriptions comes from the National Center for 

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

% Low-income students ISBE

The percentage of students who “receive 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.”

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. We use NCES values first because 

NCES data is about 99.6% complete compared to ISBE data that is about 48% complete. In less than .1% of cases, 

we then use ISBE data to fill in missing NCES data.

% English Learners (Students 

with Limited English 

Proficiency)

ISBE and CRDC

ISBE and CRDC English Learner data is highly correlated (r = .96). To maximize coverage, we use ISBE as the primary 

source because it is more current and supplement with CRDC only for records with missing/unreported ISBE EL 

values. Among schools with missing ISBE EL values, CRDC shows 90% have <2% EL enrollment and 98% have <5%, 

suggesting the missingness is concentrated in schools with minimal EL enrollment.

Data Sources and Descriptions: Student Characteristics

NOTE: Includes school years 21-22, 22-23, and 23-24 for ISBE and NCES. ISBE data and 

descriptions come from the Illinois State Board of Education (isbe.net/reportcard). NCES data 

and descriptions comes from the National Center for Education Statistics Common Core of 

Data (nces.ed.gov/ccd/elsi). CRDC data are from school year 20-21 only, retrieved via the 

Urban Institute Education Data Portal (educationdata.urban.org) and sourced from the U.S. 

Department of Education Office for Civil Rights Civil Rights Data Collection (CRDC)
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Variable Source Description

5Essentials Involved Families 

Score
ISBE

A “summary indicator that describes the school’s performance” 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."

Chronic Absenteeism ISBE

“The 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.” Section 26-18 defines chronic absence as “absences 

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.”

Math Proficiency ISBE
“The 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.”

English Language Arts 

(ELA) Proficiency
ISBE

“The 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).”

Data Sources and Descriptions: Outcomes

NOTE: Includes school years 21-22, 22-23, and 23-24. ISBE data and descr iptions come from the Illinois State 

Board of Education  (isbe.net/reportcard). NCES data and descriptions comes from the National Center for 

Education Statistics Common Core of Data (nces.ed.gov/ccd/elsi)
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AI-Assisted Labeling Process
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Phase 1: Codebook Development
We developed a codebook from research and initial interviews, applied it on randomly selected 

transcripts at the question-response level, used AI to surface gaps, and refined it with Learning 

Heroes’ feedback.

Researchers 

apply then 

revise labels

V1 

Codeboo

k

Interview 

Subset #1

V3 

Codeboo

k

Learning Heroes 

feedback

AI feedback

V2 

Codeboo

k

Interview 

Subset # 

2

Researchers 

apply then 

revise labels
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Phase 2: Human-AI Label Calibration
We built a human-labeled ground truth dataset, had AI label the same data, compared results, 

and iteratively refined the prompt and codebook until we achieved strong agreement.

*Cohen’s kappa is a standard inter-rater reliability metric for categorical judgments that adjusts for chance; k = 0.62 means researcher agreement equals chance plus 

62% of the gap to 100% (e.g., if chance is 50%, that’s a rate of 81% agreement). The best AI model + prompt combination achie ved k = .6 compared to ground truth 

labels. 

AI applies labels

Compare 

to Ground 

Truth*

AI Model

AI Prompt

Researchers apply 
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Best AI to Ground Truth 
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Phase 3: AI-Assisted Labeling
After final testing, we used the best performing model, prompt, and codebook combination 

to apply labels to each question response across the full set of interviews.

AI applies 

labels to 

random subset 

of interviews  

Researchers 

audit subset 

for quality  

Final 

Codebook

All 

Interviews

Analysis-

Ready 

Dataset

Final AI 

Model + 
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labels to all 

interviews

83% of AI applied 

labels judged correct; 

human to human rater 

agreement (k = .78)
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Codebook
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Label Sub-Dimension Description

Cultivates Family 
Belonging

external Evidence of shared school-family community identity across families or public cultural integration.

Open & Welcoming 
Access

external Open, walk-in access signals families can informally use school spaces; welcoming, shared facilities.

Personal & Enduring 
Relationships

external
Personalized care showing educators know families beyond academics; trust-building, power-balancing 
behaviors.

Recognition and Incentives 
Systems

external Formal systems that publicly incentivize or recognize students or family participation.

Responsive to Family 
Needs

external Support provided in direct response to a family’s expressed need or barrier.

Same Team external School and families as co-owners of student success; assets and partnership emphasized.

School-Initiated Outreach 
& Relationship-Building

external Proactive outreach from school to build trust before families raise concerns.

Family-as-Staff Integration internal Families embedded weekly in school life through paid or recurring volunteer roles.

Reflective Growth Mindset internal Staff reflect on data and feedback to self-assess and improve family engagement practices.

Staff stability and 
retention

internal Mentions of staff stability or turnover and effects on engagement, trust, or climate.

Teamwork / collaborative 
engagement

internal Family engagement is shared across roles with aligned routines and coordination, not one liaison.

School Culture & Norms
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Label Sub-Dimension Description

Unscheduled 1:1, in-
person

Mutual Unplanned, in-person check-ins like hallway chats or pickup/drop-off conversations.

Unscheduled 1:1, remote Mutual One-to-one digital/phone contact about a specific student or family issue.

Unscheduled feedback 
from parents

Mutual Family views informally shared via networks or social media.

Classroom involvement School-led Parents assisting in classrooms as helpers or volunteers.

Family Groups and 
Committees

School-led Standing councils/committees where families collaborate with staff on school improvement.

Home visits School-led Teachers or staff making home visits.

Mass push communication School-led Broadcast updates to many families without personalization.

Parent Portal / Resource 
Hub

School-led School-run portals where families access student information/resources; primarily pull, not dialogue.

Family-School Interactions (Part 1)
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Label Sub-Dimension Description

Parent workshops / 
training

School-led Workshops that build academic, technology, or parenting skills.

Resource / Services 
Provision

School-led School directly supplies food, clothing, or other basics.

Scheduled 1:1 meeting School-led Scheduled conferences or calls about individual students, including IEPs.

Scheduled parent 
feedback

School-led Structured methods for gathering family input, like surveys or focus groups.

School event School-led Families attending performances, open houses, or similar events.

Student-mediated 
interaction

School-led Student-led conferences or engagement through student work and projects.

Volunteering beyond the 
classroom

School-led
Parents helping with school activities outside class, such as field trips, lunchroom duty, parent patrols, 
or school events.

Family-School Interactions (Part 2)
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Label Sub-Dimension Description

Logistical (RSVPs) or 
administrative info

Info shared by 
families

Parents return forms such as RSVPs and permissions.

Parent perspectives, 
needs, ideas

Info shared by 
families

Families contribute concerns, goals, ideas, stories, or strengths.

Support for student
Info shared by 

families
Family shares context or feedback about their child’s needs or supports.

Classroom-level learning Info shared by staff Whole-class updates about learning activities, not individual progress data.

Event/program logistics Info shared by staff Announcements about upcoming programs or events.

Extracurricular activities Info shared by staff Information on after-school or out-of-school opportunities.

Interactions Content (Part 1)
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Label Sub-Dimension Description

Family Assistance Info shared by staff Guidance or referrals to community wraparound resources and services.

Student academic 
information

Info shared by staff Personalized student performance data with interpretation.

Student attendance 
information

Info shared by staff Information about individual student attendance and absenteeism.

Student behavior 
information

Info shared by staff Reports on behavior, social-emotional status, or discipline.

Support for learning at 
home

Info shared by staff Recommendations of learning tools or strategies families can use at home.

Transition Support Info shared by staff Support for key transitions: grade changes, high school entry, or postsecondary planning.

Interactions Content (Part 2)
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Label Sub-Dimension Description

Consistent
Communication 

style
Communications issued on a predictable cadence.

Multilingual
Communication 

style
Information provided in families’ preferred languages via translation or bilingual staff.

Persistent follow-through
Communication 

style
Persistent, varied follow-ups until contact is made.

Positive / Strength-based
Communication 

style
Messages that highlight student or family strengths, growth, or successes.

Proactive-Timely
Communication 

style
Early, anticipatory outreach so families receive usable information in time to act.

Interactions Quality
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Label Sub-Dimension Description

Clear expectations All school staff Leaders set expectations and hold staff accountable for family engagement.

Dedicated staff time for 
engagement

All school staff Scheduled time dedicated to staff-family engagement work.

Dedicated staff to support 
families

All school staff Staff roles dedicated to family outreach and support.

Organizing school events All school staff Central office assists schools with events and family recruitment.

Resources, tools, and 
training

All school staff Professional learning and resources that build staff family-engagement skills.

Vision and inspiration All school staff Clear messaging that explains the importance of family engagement.

Support for Educators
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Label Sub-Dimension Description

Communications logged Family measures Counts of school-home communications measuring outreach volume or reach.

Participation at events Family measures Headcounts of attendance at school events.

Personal recognition from 
families

Family measures Families express appreciation to staff, sometimes with gifts or invitations.

Survey results Family measures Survey measuring family-school partnership perceptions or experience.

Alumni engagement Student measures Alumni remain connected and engaged after graduation.

Student outcomes: 
academic or behavioral

Student measures Improved academic or behavior outcomes credited to family partnerships.

Student outcomes: 
attendance

Student measures Improved attendance attributed to strong family partnerships.

Measuring Success
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Label Sub-Dimension Description

Cultural differences Mutual Cultural differences create misunderstandings or hesitation between families and staff.

Digital Access Mutual Limited access or comfort with technology hinders family communication and involvement.

Language Access & 
Translation Support

Mutual Language barriers limit communication; translation capacity is insufficient.

Distance & Transportation Parent-side Distance or transportation barriers prevent families from attending on-site activities.

Negative past experiences Parent-side Past negative experiences with institutions make families wary of engaging.

Time and work conflicts Parent-side Work schedules or time demands limit families’ ability to participate.

Educator capacity School-side Staff capacity constraints—time, training, confidence, knowledge, resources—limit engagement efforts.

Educator interest School-side Some staff show low initiative or belief in engaging families.

Barriers
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Generative AI 

• Snowflake Inc. (n.d.). COMPLETE (SNOWFLAKE.CORTEX). Snowflake SQL function documentation. <https://docs.snowflake.com/en/sql -reference/functions/complete-snowflake-

cortex>.

• Anthropic PBC (2024). Claude 3.5 Sonnet. Large language model (invoked via SNOWFLAKE.CORTEX.COMPLETE as `claude -3-5-sonnet`). <https://www.anthropic.com/news/claude-

3-5-sonnet>.

• Mistral AI team (2024). Large Enough (Mistral Large 2). Large language model (invoked via SNOWFLAKE.CORTEX.COMPLETE as `mistr al-large2`). <https://mistral.ai/news/mistral-

large-2407>.

• Meta (2024). Meta Llama 3.1 405B. Model card (invoked via SNOWFLAKE.CORTEX.COMPLETE as l̀lama3.1 -405b`). <https://huggingface.co/meta-llama/Llama-3.1-405B>.

R Packages

• R Core Team (2023). R: A Language and Environment for Statistical Computing. R Foundation for Statistical Computing, Vienna, Austria. <https://www.R-project.org/>.

• Wickham H (2021). babynames: US Baby Names 1880-2017. R package version 1.0.1, <https://CRAN.R-project.org/package=babynames>.

• Robinson D, Hayes A, Couch S (2025). broom: Convert Statistical Objects into Tidy Tibbles. R package version 1.0.8, <https:// CRAN.R-project.org/package=broom>.

• Fox J, Weisberg S, Price B (2024). car: Companion to Applied Regression. R package version 3.1-3, <https://CRAN.R-project.org/package=car>.

• Maechler M, Rousseeuw P, Struyf A, Hubert M (2024). cluster: "Finding Groups in Data": Cluster Analysis Extended Rousseeuw et al.. R package version 2.1.8, <https://CRAN.R-

project.org/package=cluster>.

• Wilke C (2024). cowplot: Streamlined Plot Theme and Plot Annotations for 'ggplot2'. R package version 1.1.3, <https://CRAN.R-project.org/package=cowplot>.

• Cui B (2024). DataExplorer: Automate Data Exploration and Treatment. R package version 0.8.3, <https://CRAN.R-project.org/package=DataExplorer> .

• R Special Interest Group on Databases (R-SIG-DB), Wickham H, Müller K (2024). DBI: R Database Interface. R package version 1.2.3, https://github.com/r-dbi/DBI, <https://dbi.r-

dbi.org>.

• Wickham H, François R, Henry L, Müller K, Vaughan D (2023). dplyr: A Grammar of Data Manipulation. R package version 1.1.4, https://github.com/tidyverse/dplyr, 

<https://dplyr.tidyverse.org>.

• Ueyama K (2022). educationdata: Retrieve Records from the Urban Institute's Education Data Portal API. R package version 0.1.3, <https://CRAN.R-

project.org/package=educationdata>.

• Wickham H (2023). forcats: Tools for Working with Categorical Variables (Factors). R package version 1.0.0, <https://CRAN.R-project.org/package=forcats>.

• Robinson D (2020). fuzzyjoin: Join Tables Together on Inexact Matching. R package version 0.1.6, <https://CRAN.R-project.org/package=fuzzyjoin>.

• Campitelli E (2025). ggnewscale: Multiple Fill and Colour Scales in 'ggplot2'. R package version 0.5.2, <https://CRAN.R-project.org/package=ggnewscale>.

• Wickham H, Chang W, Henry L, Pedersen T, Takahashi K, Wilke C, Woo K, Yutani H, Dunnington D, van den Brand T (2024). ggplot2 : Create Elegant Data Visualisations Using the 

Grammar of Graphics. R package version 3.5.1, https://github.com/tidyverse/ggplot2, <https://ggplot2.tidyverse.org>.

• Iannone R, Cheng J, Schloerke B, Hughes E, Lauer A, Seo J, Brevoort K, Roy O (2025). gt: Easily Create Presentation-Ready Display Tables. R package version 1.0.0, 

<https://CRAN.R-project.org/package=gt>.

• Müller K (2020). here: A Simpler Way to Find Your Files. R package version 1.0.1, https://github.com/r -lib/here, <https://here.r-lib.org/>.

• Müller K (2023). hms: Pretty Time of Day. R package version 1.1.3, https://github.com/tidyverse/hms, <https://hms.tidyverse.org/>.

Gen AI Tools and R packages used in the analysis
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R Packages

• Firke S (2024). janitor: Simple Tools for Examining and Cleaning Dirty Data. R package version 2.2.1, <https://CRAN.R -project.org/package=janitor>.

• Ooms J (2025). jsonlite: A Simple and Robust JSON Parser and Generator for R. R package version 2.0.0, <https://CRAN.R -project.org/package=jsonlite>.

• Csárdi G (2023). keyring: Access the System Credential Store from R. R package version 1.3.2, <https://CRAN.R -project.org/package=keyring>.

• Bates D, Maechler M, Bolker B, Walker S (2025). lme4: Linear Mixed-Effects Models using 'Eigen' and S4. R package version 1.1-37, <https://CRAN.R-project.org/package=lme4>.

• Spinu V, Grolemund G, Wickham H (2024). lubridate: Make Dealing with Dates a Little Easier. R package version 1.9.4, <https://CRAN.R-project.org/package=lubridate>.

• Bache S, Wickham H (2022). magrittr: A Forward-Pipe Operator for R. R package version 2.0.3, https://github.com/tidyverse/magrittr, <https://magrittr.tidyverse.org>.

• Bates D, Maechler M, Jagan M (2024). Matrix: Sparse and Dense Matrix Classes and Methods. R package version 1.6-5, <https://Matrix.R-forge.R-project.org>.

• Hester J, Wickham H, Gjoneski O (2025). odbc: Connect to ODBC Compatible Databases (using the DBI Interface). R package version 1.6.1, <https://CRAN.R-

project.org/package=odbc>.

• Gohel D, Moog S, Heckmann M (2025). officer: Manipulation of Microsoft Word and PowerPoint Documents. R package version 0.6.8 , <https://CRAN.R-project.org/package=officer>.

• Schauberger P, Walker A (2025). openxlsx: Read, Write and Edit xlsx Files. R package version 4.2.8, <https://CRAN.R-project.org/package=openxlsx>.

• Rinker T, Kurkiewicz D (2019). pacman: Package Management Tool. R package version 0.5.1, <https://github.com/trinker/pacman>.

• Csardi G (2023). prettyunits: Pretty, Human Readable Formatting of Quantities. R package version 1.2.0, <https://github.com/r-lib/prettyunits>.

• Wickham H, Henry L (2025). purrr: Functional Programming Tools. R package version 1.0.4, https://github.com/tidyverse/purrr, <https://purrr.tidyverse.org/>.

• Wickham H, Hester J, Bryan J (2024). readr: Read Rectangular Text Data. R package version 2.1.5, https://github.com/tidyverse/readr, <https://readr.tidyverse.org>.

• Wickham H, Bryan J (2025). readxl: Read Excel Files. R package version 1.4.5, https://github.com/tidyverse/readxl, <https://readxl.tidyverse.org>.

• Ushey K, Wickham H (2025). renv: Project Environments. R package version 1.1.4, https://github.com/rstudio/renv, <https://rstudio.github.io/renv/>.

• Henry L, Wickham H (2025). rlang: Functions for Base Types and Core R and 'Tidyverse' Features. R package version 1.1.5, <https://CRAN.R-project.org/package=rlang>.

• Wickham H, Pedersen T, Seidel D (2023). scales: Scale Functions for Visualization. R package version 1.3.0, https://github.com/r-lib/scales, <https://scales.r-lib.org>.

• Waring E, Quinn M, McNamara A, Arino de la Rubia E, Zhu H, Ellis  S (2022). skimr: Compact and Flexible Summaries of Data. R package version 2.1.5, 

https://github.com/ropensci/skimr/, <https://docs.ropensci.org/skimr/%20(website)>.

• van der Loo M (2025). stringdist: Approximate String Matching, Fuzzy Text Search, and String Distance Functions. R package version 0.9.15, <https://CRAN.R -

project.org/package=stringdist>.

• Gagolewski M (2025). stringi: Fast and Portable Character String Processing Facilities. R package version 1.8.7, <https://CRAN.R -project.org/package=stringi>.

• Wickham H (2023). stringr: Simple, Consistent Wrappers for Common String Operations. R package version 1.5.1, https://github.com/tidyverse/stringr, <h ttps://stringr.tidyverse.org>.

• Müller K, Wickham H (2023). tibble: Simple Data Frames. R package version 3.2.1, https://github.com/tidyverse/tibble, <https://tibble.tidyverse.org/>.

• Wickham H, Vaughan D, Girlich M (2024). tidyr: Tidy Messy Data. R package version 1.3.1, https://github.com/tidyverse/tidyr, <https://tidyr.tidyverse.org>.

• Robinson D, Silge J (2024). tidytext: Text Mining using 'dplyr', 'ggplot2', and Other Tidy Tools. R package version 0.4.2, <https://CRAN.R-project.org/package=tidytext>.

• Wickham H (2023). tidyverse: Easily Install and Load the 'Tidyverse'. R package version 2.0.0, <https://CRAN.R-project.org/package=tidyverse>.

• Pashouwer D, Firke S, Orr S, Talcott S (2024). tntpr: Data Analysis Tools Customized for TNTP. R package version 1.2.1, <https://CRAN.R-project.org/package=tntpr>.

• Ooms J (2025). writexl: Export Data Frames to Excel 'xlsx' Format. R package version 1.5.3, <https://CRAN.R-project.org/package=writexl>.

• Kuhn M, Vaughan D, Hvitfeldt E (2025). yardstick: Tidy Characterizations of Model Performance. R package version 1.3.2, <https://CRAN.R -project.org/package=yardstick>.


	Slide 1: Table of Contents
	Slide 2
	Slide 3: All the data used in this study is publicly available at the following websites. 
	Slide 4: Outcome Variables
	Slide 5: School Level Control Variables
	Slide 6: School Level Control Variables
	Slide 7: School Level Control Variables
	Slide 8: Community Level Control Variables
	Slide 9: Community Level Control Variables
	Slide 10
	Slide 11: We used publicly available school and community level data to model the connection between pre-pandemic family engagement and post-pandemic outcomes.
	Slide 12: 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.
	Slide 13: 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 90th and 10th percentile. 
	Slide 14: We include over 3,000 schools in the primary models and use imputation to address small amounts of missing data. 
	Slide 15
	Slide 16: The tables in this section provide summary statistics for all control and outcome variables used in the statistical modeling for this study. 
	Slide 17: Control Variables - ‘Pandemic-Related: 2019 to 2022’ Model
	Slide 18: Control Variables - ‘Pre-Pandemic: 2016 to 2019’ Model
	Slide 19: Control Variables - ‘Pre-Pandemic: 2018 to 2019’ Model
	Slide 20: Outcomes in 2019 and 2022
	Slide 21
	Slide 22: 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. 
	Slide 23: Chronic Absenteeism in 2022
	Slide 24: Student Attendance in 2022
	Slide 25: ELA Test Participation in 2022
	Slide 26: Math Test Participation in 2022
	Slide 27: ELA Proficiency in 2022
	Slide 28: Math Proficiency in 2022
	Slide 29: Five Essentials Supportive Environment in 2022
	Slide 30
	Slide 31: 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. 
	Slide 32: Interaction Model Output
	Slide 33: Interaction Model Output
	Slide 34
	Slide 35: 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. 
	Slide 36: Chronic Absenteeism in 2019*
	Slide 37: Student Attendance in 2019
	Slide 38: ELA Test Participation in 2019
	Slide 39: Math Test Participation in 2019
	Slide 40: ELA Proficiency in 2019
	Slide 41: Math Proficiency in 2019
	Slide 42: Five Essentials Supportive Environment in 2019
	Slide 43
	Slide 44: To explore the sensitivity or robustness of our findings, we changed our modeling approach so that the dependent variable is the change in the outcome from 2019 to 2022 (cap Y sub i. t  - cap Y sub , i. ,, 2019 end subscript) and the 2019 or lag
	Slide 45: Chronic Absenteeism, change from 2019 to 2022
	Slide 46: Student Attendance, change from 2019 to 2022
	Slide 47: ELA Test Participation, change from 2019 to 2022
	Slide 48: Math Test Participation, change from 2019 to 2022
	Slide 49: ELA Proficiency, change from 2019 to 2022
	Slide 50: Math Proficiency, change from 2019 to 2022
	Slide 51: Five Essentials Supportive Environment, change from 2019 to 2022
	Slide 52
	Slide 53: Data Source Citations
	Slide 54: Statistical Software Citations
	Slide 55: Statistical Software Citations
	Slide 56: Statistical Software Citations
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67: Phase 1: Codebook Development
	Slide 68: Phase 2: Human-AI Label Calibration
	Slide 69: Phase 3: AI-Assisted Labeling
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82

