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Introduction

Motivation

(a) Rebellion to Adults (b) Friends

Motivation 1: providing a substitute for parental companionship
A lack of parental companionship might cause emotional and behavioural
disorders (Hoeve et al., 2012)
Why should we care about Rural boarding schools: overview

Motivation 2: identifying the peer spillover effect
Research question: How do peer non-cognitive skills influence an individual’s
own non-cognitive skills?
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Introduction

This Paper

The program plays audio-bedtime stories in school dormitories: cleanly
separates students into treated and untreated groups within the treatment
and control groups

Treatment effect on board students and spillover effects on day students

Heterogeneous treatment and spillover effects in relation to social networks

How average peer non-cognitive skills affect one’s non-cognitive skills
(treatment and peer’s distance from home as IV)
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Introduction

Literature

Basis: Non-cognitive skills exhibit susceptibility to modification through
interventions (Shnabel et al., 2013; Cohen and Sherman, 2014; Shan and
Zölitz, 2022).

Limited examination concerning the spillover effects influencing channels

Peer effects: Peers’ gender, race, or academic achievements, shape the
academic performance of individuals and their choices in education (Hoxby,
2000; Figlio, 2007; Sacerdote, 2014).

Disagreement on how peer non-cognitive skills affect own non-cognitive skills
(Shan and Zölitz, 2022; Bietenbeck, 2021; Boucher et al., 2022)
Lack of student network data limited definition of peers to classmates (Feng
et al., 2024; Cattan et al., 2023; Garlick, 2018)(Sacerdote, 2001; Carman and
Zhang, 2012; Feld and Zölitz, 2017; Zárate, 2023; Hu, 2023)

Identification challenge: Correlated effects VS real social effects (Manski,
1993, 2013)
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The Intervention and Data

The Intervention

Intervention: The project plays 15-minute bedtime stories through speakers in
school dormitories. stories feedback share

Randomization at the school level: treatment 30; control 33 schools

(a) Listening to Stories

Board Student

Day Student

Treated School Control School

Spillover

Bedtime stories in 
school dormitories Board Student

Day Student

(b) Spillover

Board students live in school dormitories: direct effects → treatment effect

Day students go home at night: no direct effects → spillover effect
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The Intervention and Data

The Intervention Timeline

Figure: Timeline

6 months(4 months), 18 months(14 months)

Scaling: 10,039 schools in 948 counties in 29 provinces, 3.99 million children.

Yue Li (yue.li.22@ucl.ac.uk) University College London June 18, 2025 5 / 16



The Intervention and Data

Data Descriptive

Sample characteristics:

Sample Distribution distribution

Baseline Descriptive

Balance test balance test

Attrition attrition
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Motivating Results

Empirical Strategy

Estimating equation:

Yis,t = βk
0 + βk

1Ts,0 + σkYis,0 + γkXis,0 + αk
c + ϵkis,t

where k ∈ {day, board}
Yis,t represents the factor score of certain outcome for individual i at time t
factor analysis

Ts,0 is a treatment indicator that takes on the value 1 if i’s school s is assigned
to the treatment group
Yis,0: same outcome measured at baseline
Xis,0: control variables (a set of characteristics at baseline that were
imbalanced across treatment and control at t, baseline individual/family
characteristics like parent education level etc.)
αc: County fixed effect, SEs clustered at the school level
Regressions are run separately for board students and day students
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Motivating Results

Treatment Effect
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Motivating Results

Spillover Effect
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Motivating Results

Influencing Channel: Friend Network

The spillover effect are driven by day students who have board friends.

(1)(2): day students with board friends;
(3)(4): day students without board friends
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Motivating Results

Influencing Channel: Friend Network

The treatment effect are larger for board students who have day
friends/friends.

(1)(2): board students with day friends;
(3)(4): board students without day friends
(5)(6): board students with friends
(7)(8): board students without friends
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Motivating Results

Number of Friends

The more friends a student has, the larger the treatment and spillover effect
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Motivating Results

No Change in Network Structure

The treatment did not make a difference to their network structure
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Peer Influence Model

Linear-in-Means Model

Production function:
yi = xiγ + λȳ−i + αc + ϵi where ȳ−i =

∑
j g̃ij · yj

Adjacency matrix Gn∗n = [gij ]: gij = 1 if i nominated j as board friend
otherwise 0
ni: number of nominated board friends
G̃n∗n = [g̃ij ] where g̃ij := gij/ni

xi: gender, age, age square, distance from home, parents’ education level

Instrumental variables:

treatment status (Ts)
distance from home of their board friends (d̃−i =

∑
j gijDj)

Exclusive restriction: E(ziϵi) = 0

Treatment: the audio bedtime story treats board students through dormitory
speakers so won’t directly affect day students
Distance from home: board students’ distance from home is unlikely to
directly affect day students’ outcome or their interaction with peers because
interaction happens mainly in schools
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Peer Influence Model

Linear Model First Stage

Relevance: E(ziȳ−i) ̸= 0 ⇒ ȳ−i = α1xi + α2zi + µi
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Peer Influence Model

LIM IV Estimation

zi → ȳ−i → yi
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Peer Influence Model

Conclusion

There is a positive spillover effect on personal resilience and self-esteem from
the treated to their untreated peers within the treatment group.

The friendship network is the key channel influencing these effects. Students
with more treated friends or with more friends gain more from the
intervention.

A 1 standard deviation (SD) increase in the average personal resilience or
self-esteem of nominated friends leads to an increase of approximately 0.9-1
SD in personal resilience and 1.35-1.45 SD in self-esteem for an individual.
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Overview

5 National-level poverty-stricken counties (out of 832 in total)

The average education level is between primary and junior high school.

Our sample: 46% left-behind, 70% never heard a bedtime story from parents

motivation



Bedtime Story Example

The representative most frequently-played stories in 2023: back

That’s Not a Hippo: At the zoo, children and their teacher search for a lost
hippo. Amidst the confusion, Liam persistently points out the real hippo,
leading to a joyful find. [Animal, Nature]

The Wheelchair-bound Young Innovator: Confined to a wheelchair by
illness, teenager Chen Zipeng transcends his physical limits by clinching top
innovation awards. His creations, a ”smart mousetrap” and ”smart stray pet
feeder,” earned him first prizes at national IT competitions and the World
Internet of Things Expo. [Strength, Innovation]

Scarborough Fair: weaves a poignant story of a soldier’s love lost to war,
his memory living on in a herb-filled village—a symbol of undying affection, a
serene hymn to life’s preciousness, and peace’s gentle pursuit, radiating love’s
pure glow. [Love, Peace, Antiwar]



How Did the Students Find the Stories?

back



Did the Students Share the Stories to Others?

back



Randomization

data



Balance Test

data



Attrition

Attrition is not related to treatment status

Attrition is not related to baseline outcomes

data



Measurement

Z∗
ij = vj + λ⊤

j Yi + uij .

Zij = s if τs,j ≥ Z∗
ij ≥ τs+1,j for s = 1, 2, 3, 4

with τ1,j = −∞ and τ4,j = ∞
Yi: latent factors

Zij : available measures (1=strongly disagree, 2=disagree, 3=agree, and
4=strongly agree, ordered in the same direction)

vj : item-specific intercepts

λj : loadings

uij : independent measurement error term

τj : item- and group-specific threshold parameters

Yi ∼ N
(
κ, σ2

Y

)
and uij ∼ N

(
0, σ2

)
.

normalization: k = 0, σ2
Y = 1, vj = 0, σ2 = 1

Factor scores not orthogonal: a dedicated factor structure (from EFA) based
on the oblique factor rotation matrix (oblimin) back
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