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a b s t r a c t

Targeted parental involvement is increasingly employed to activate parents to use their supporting
role to enhance learning effects of students. Given the low cost, one popular measure is information
provision to parents. However, the evidence on such measures remains limited. This study provides
causal evidence on the effects of information provision to parents in a financial education course where
parental involvement was stimulated. Based on a randomised controlled trial with 1253 students from
grade 8 and 9 in Flanders, we identify the effects of the classroom intervention separately from parental
involvement prompted in homework and the provision of subject-specific information to parents on
students’ learning outcomes. The estimates reveal that, overall, the treatment effectively increases
financial knowledge and skills. However, despite its popularity in schools, the value added of prompting
parental involvement and providing parents information is not significant overall, but only for financial
skills.

© 2021 Elsevier B.V. All rights reserved.
1. Introduction

A child’s education is determined by the combination of
arental and societal investments. However, insufficient informa-
ion, complexity of tasks and delayed gratification could cause
arents to underinvest in the academic development of their
hildren (York et al., 2019). Targeted parental involvement mea-
ures are therefore increasingly used to boost parental effort
ith the goal to enhance student performance. If low levels of
arental effort are due to an information bias about the relevance
f parents’ role and a lack of information about useful ways to
et involved, provision of information to parents could lead to
djustments of parental efforts to for society optimal levels.
Information provision to parents is a scalable low-cost in-

ervention that is commonly used in schools. Recent economic
iterature demonstrates positive effects of reporting students’
erformance and behaviour to parents. This type of information
rovision is shown to positively affect student achievement and

✩ This study is registered in the AEA RCT Registry under the identifier
AEARCTR-0004990.
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behavioural outcomes (Berlinski et al., 2021; Bergman and Chan,
2021). In addition, these interventions appear to reduce parents’
information biases about their children’s performance (Bergman,
2021; Dizon-Ross, 2019). Furthermore, Mayer et al. (2019) show
that informing parents of pre-school children about the impor-
tance of their involvement increases parents’ engagement with
their children. In particular, personalised and differentiated mes-
sages to parents have proven more effective than a general pro-
gramme in this context (Doss et al., 2019).

Nevertheless, the evidence on providing parents subject-
specific information remains limited. This study provides ex-
perimental evidence on the effects of giving parents subject-
specific information on students’ learning outcomes in a financial
education course.

Financial education lends itself as a subject to evaluate
parental involvement interventions. Although increased finan-
cial literacy does not automatically result in better consumer
choices (De Beckker et al., 2021), financial literacy is considered
of increasing importance in today’s quickly developing market
economies, where the management of personal finances deter-
mines earnings and assets. Yet, many students lack financial
knowledge (OECD, 2017; Lusardi et al., 2010; De Beckker et al.,
2019), such that the topic is increasingly included in education

curricula. Experiments in secondary schools with randomised
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reatment show positive effects of financial education courses
n financial knowledge and financial behaviour in developed
conomies (Becchetti et al., 2013; Bover et al., 2018; Compen
t al., 2021; Iterbeke et al., 2020, 2021; Lührmann et al., 2018).1
ore in general, recent meta-analyses of experimental studies
emonstrate significant positive effects of financial education
nterventions (Kaiser and Menkhoff, 2020; Kaiser et al., 2020).
orrelational studies suggest a link between the financial literacy
f parents and their children (e.g. Dohmen et al., 2012; Webley
nd Nyhus, 2006), and indicate that discussing financial topics
ith parents is associated with higher financial literacy of chil-
ren (Hanson and Olson, 2018; Moreno-Herrero et al., 2018).
xperimental evidence shows that financial education at school
an increase family communication about financial topics (Bover
t al., 2018). Financial education interventions at school with
parental involvement component have resulted in positive

verall effects for students (Bruhn et al., 2016; Sherraden et al.,
011; Maldonado et al., 2021). Maldonado et al. (2021) identify
he value added of the parental involvement element, which
ppears to matter for disadvantaged students in the behavioural
imension.
Educating parents about their important role in the finan-

ial socialisation of their children might improve students’ fi-
ancial literacy and financial behaviour (Bucciol and Veronesi,
014; Shim et al., 2015). Yet, to our knowledge, information
rovision to parents has not been evaluated in the context of
inancial education. In the interventions of Bruhn et al. (2016)
nd Sherraden et al. (2011), parents received information at a
arent event. However, these studies do not identify the effect
f the parent events separately from the overall effect of the
inancial education class. Studies on the provision of educational
nformation to parents in other subjects are largely limited on
nterventions in early childhood (Doss et al., 2019; York et al.,
019). These differ widely from the specialised subject content
n high school and parent–child-relationships in teenage years.
xperiments in higher grades considered information on parental
upport without subject-specific content (Avvisati et al., 2014;
ergman, 2021). Heddy and Sinatra (2017) and Rozek et al. (2017)
valuate information for parents specific to science and mathe-
atics education, but use very small samples, resulting in low
ower and low external validity of the results.
This paper is the first to examine the impact of providing

ubject-specific content information on learning outcomes in fi-
ancial education. We test the effectiveness of stimulating
arental involvement through cost-effective and scalable mea-
ures, that is information and homework, and the dynamic com-
lementarities thereof. Based on causal evidence from a ran-
omised controlled trial with 1253 students from grade 8 and 9 in
landers, we evaluate the information intervention in a financial
ducation course on saving and investing with a parental involve-
ent prompt. With three different treatment groups (next to a
ontrol group), we separately identify the effects of a classroom
ntervention without stimulated parental involvement, parental
nvolvement prompted in homework and the provision of in-
ormation about the subject to parents. Although the research

1 As the present study is part of a larger research project on how financial
iteracy can be effectively introduced in Flemish secondary schools, despite
ifferent research questions, implementation dates, hypotheses, and underlying
ourse materials, some other studies share the context of secondary schools in
landers. For example, using a RCT, Iterbeke et al. (2020) evaluate the impact of
bility matching and differentiated instruction in a course on payment methods.
n a similar setting, Maldonado et al. (2021) consider the impact of parental
nvolvement in homework. Using RCTs, Compen et al. (2021) test the effects of
nline teacher professional development and Iterbeke et al. (2021) evaluate the
ffectiveness of adaptive instruction, exploiting the same control group used in
he present paper.
2

team was responsible for the design and evaluation phase of the
experiment, the practical implementation of the course materials
was in the hands of teachers. This makes sure that our estimates
are not necessarily upper bound estimates of an intervention with
perfect implementation. In other words, this study design simu-
lates the implementation of interventions in the real world, with
the disadvantage of a lower degree of control over compliance
with the treatment and the tests. Testing scalable interventions
in realistic conditions is important to evaluate the effects of
potential policy interventions.

To reduce the imbalances in student characteristics at baseline,
which occurred due to attrition after randomisation, we apply
difference-in-differences estimation and coarsened exact match-
ing of students of each treatment group to the control group.
The results show that, overall, the treatment effectively increases
students’ financial literacy, in both dimensions of financial knowl-
edge and simulated financial skills. While the assignment to treat-
ment with information combined with the class and prompting
parental involvement in homework leads to significant positive
effects on all outcomes compared to the control group, the value
added of information provision is not significant on financial
literacy and financial knowledge. There is, however, a significant
positive effect of information provision to parents on student
scores on aspects of the course topic relating to financial skills.
We do not find strong heterogeneous treatment effects based on
student characteristics.

The paper is structured as follows. Section 2 introduces the
experimental design and Section 3 provides details about the in-
tervention. Section 4 describes the sample and Section 5 explains
the methodology used. In Section 6, the results are presented,
followed by a discussion and conclusion in Section 7.

2. Experimental design

To separately identify the effects of information provision to
parents, the parental involvement measure and the classroom
intervention, we conducted a randomised controlled trial with
four experimental groups. The experiment was run in the Flemish
region of Belgium with students in grade 8 and 9, i.e. the second
and third year of secondary education in Belgium. An open call
was launched via the Belgian financial literacy agency (Wikifin)
and resulted in the recruitment of 44 schools.

Fig. 1 shows the timing of the different phases of the experi-
ment. The experiment took place between August and December
2018 and was conducted in two consecutive waves with identical
interventions. At registration, schools chose to implement the
intervention in October or November. In this way, schools signing
up for the second wave could be randomised to the control
group, i.e. be assigned a post-test in October, while still receiving
the teaching material in November as incentive to complete all
tests. After the registration, the schools were randomised to the
experimental groups. To avoid spill-over effects between teachers
and classes, the randomisation was done at school level. Before
the intervention, students in all experimental groups completed a
pre-test. After the intervention, students in the treatment groups
completed a post-test. Schools in the control group completed the
post-test several weeks after the pre-test, before receiving any
teaching material.

Fig. 2 provides an overview of the four experimental groups.
Students in the control group did not receive any treatment.
Since financial literacy was, at the time of the intervention, not
part of the curriculum in secondary schools, it can be excluded
that the control group received other similar classes. Students
in all treatment groups were assigned to a 4-hour classroom
intervention. Students in treatment group 1 (labelled as ’Class’)
were assigned to complete a homework before the class. Students
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Fig. 1. Time line.

Fig. 2. Experimental design.

n treatment groups 2 (labelled as ’T1 + Parental Involvement’)
nd 3 (labelled as ’T2 + Parental Information’) were assigned
he same homework but with additional stimulation of parental
nvolvement. In addition, students in treatment group 3 were
ssigned to receive an information brochure for their parents. The
iming of the homework and the information brochure before the
lassroom intervention intended to maximise the time parents
ould have to get involved during the classroom intervention.
Students in all experimental groups completed the same pre-

est before the intervention and the same post-test at the end of
he classroom intervention. All tests were administered electron-
cally, via a link provided to the teacher. Students completed the
ests under supervision of the teacher in the classroom, working
ndividually on computers. The pre-test asked for some back-
round characteristics of the students and attitude questions
bout financial topics, saving and investing. Moreover, the pre-
est measured the financial literacy level of students with nine
uestions about the course topic, of which six were knowledge
uestions and three questions simulated financial skills. The latter
easured objectively assessable skills by asking students to take
decision in a fictional scenario related to the course topic. In
articular, the skill questions assessed the ability to identify fraud,
o establish a saving strategy and keep money in a safe way. Three
nowledge questions in the test were based on the commonly
sed financial literacy questions by Lusardi et al. (2010). Other
uestions were inspired by the PISA assessments of financial
iteracy, which are designed for a similar population of 15-year
ld students (OECD, 2014, 2017), and previously used in financial
ducation experiments (Iterbeke et al., 2020).2 The remainder of
he questions was designed to capture the content covered in
his specific intervention. The post-test corresponded to the pre-
est with equivalent, slightly modified questions. The financial

2 Overall, the set of questions used in the present paper were similar
o Iterbeke et al. (2020) and Compen et al. (2021). The questions were face
alidated by two experienced teachers. Although the specificity of the pre- and
ost-treatment questions results in a low internal consistency (α = 0.43 and 0.56,
espectively), the Pearson Product Moment correlation was reported to amount
o 0.10 or higher, suggesting a fair to good discrimination. The item difficulty
aries between 0.31 and 0.76.
3

literacy score was based on a modified version of the set of six
knowledge and three skill questions from the pre-test. The tests
were validated previous to the intervention by trial use in two
test schools. The test questions are provided in appendix D.1.

Parents of students in all three treatment groups were also
given a survey. Teachers were assigned to give this survey to
parents after the student completed the pre-test at school. The
questionnaire for parents measured some background charac-
teristics, as well as attitudes, and contained an assessment on
six general financial literacy questions. Appendix D.2 shows the
parent questionnaire.

3. Intervention

It is well-established that, next to the school, parents rep-
resent an important channel of financial socialisation in child-
hood. Being taught by parents in childhood about budgeting
and saving was shown to be associated with 14% higher fi-
nancial literacy (Grohmann et al., 2015) and increased saving
as adults (Bucciol and Veronesi, 2014). Family communication
patterns have been linked to the financial knowledge of stu-
dents, with a positive influence of a strong conversation orien-
tation (Hanson and Olson, 2018). Similarly, discussing financial
topics with parents has been found to be associated with higher
financial literacy scores on the PISA assessment of 15-year old
students (Moreno-Herrero et al., 2018). Many studies find parents
to be the primary source of information on financial topics (Van
Campenhout, 2015).

Therefore, involving parents in financial education interven-
tions in schools as well as providing parents information has
been suggested as a tool to increase financial literacy of stu-
dents (Moreno-Herrero et al., 2018; Van Campenhout, 2015). In
particular, measures to encourage family interaction on finan-
cial matters, such as homework, have been named as promising
tools in financial education of young adults (Hanson and Olson,
2018). In addition, many studies conclude that educating par-
ents about their important role in the financial socialisation of
their children could contribute to improving students’ financial
literacy and behaviour (Bucciol and Veronesi, 2014; Shim et al.,
2015). It is therefore of interest to test the effectiveness of stim-
ulating parental involvement through cost-effective and scalable
measures, such as homework and information, and the dynamic
complementarities thereof in the framework of a classroom in-
tervention. Given the positive correlational evidence, we expect
the treatment of homework and information, which both prompt
parental involvement, to increase the financial literacy scores at
the end of the complementary classroom intervention.

In the following, we describe the three elements of the in-
tervention in detail: the information intervention, the parental
involvement measure and the classroom intervention.

3.1. Information intervention

Students in this third ‘Parental Information’ treatment group
(labelled as ’T2 + Parental Information’) were assigned to receive
an information brochure for their parents before the start of
the classroom intervention. Teachers could choose to give this
4-pager as hard-copy or digital document to parents via the
students. The brochure provided information in four categories.
First, the brochure introduced parents to the relevance of finan-
cial education for their child, illustrated with realistic examples
about the importance of financial literacy. Second, the brochure
presented the topics that would be covered in the financial ed-
ucation course. Third, the brochure suggested practical tips on
how parents can support the financial education of their children,

with concrete examples from a family’s everyday life. Finally,
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he brochure included a list of websites with further information
bout financial literacy and the different topics covered in the
ourse. Appendix C.1 outlines the contents of the information
rochure for parents.
The brochure aimed at reducing a lack of information among

arents to increase parental involvement in financial education.
ssuming that parents are getting involved in their children’s
ducation at a sub-optimal level for children and society, in-
ormation about the relevance of parental involvement could
ncrease awareness among parents about their important role
nd provide parents with the required motivation to increase
heir involvement (Bucciol and Veronesi, 2014; Shim et al., 2015).
ractical instructions about how parents can get more involved
ould enable parents to translate a motivation into actual in-
olvement. Given that many adults lack basic financial literacy
hemselves (OECD, 2016), the brochure was also intended to
ncrease parents’ self-confidence in supporting their children’s
inancial education. In particular, it made explicit that many
ctions for increasing children’s financial literacy can easily be
ntegrated in the family’s everyday life without requiring specific
nowledge.
The brochure fulfilled the key constraints that, according to

ieberman et al. (2014) need to be fulfilled in order to generate
rivate activism with an information intervention for parents. The
rochure was written in plain language, such that it could easily
e understood. Given that parents answer, on average, only 3 out
f 6 financial literacy questions correctly in the parent survey
efore the intervention, the brochure is likely to provide parents
ith new information that allows an updating of priors. Parents

n the sample rate the importance of financial literacy for their
hild on average 4.3 on a 5-point-Likert scale, showing that they
rioritise the subject. The brochure clearly established parents’
esponsibility to act on this subject, since financial education
argely takes place in a child’s home environment. With many
xamples on how to implement financial education in daily life,
he brochure made parents aware of possible actions. These ex-
mples related to simple tasks that do not require specific skills
r knowledge, ensuring that parents have the necessary skills to
ake action. To ensure self-efficacy, the brochure emphasised that
very parent can improve financial education with these simple
easures without specific skills or knowledge. Finally, in line
ith Lieberman et al. (2014), the brochure highlighted the impact
hat the parental actions can have, i.e. for their children’s financial
iteracy and the relevance of early practice for the future.

As non-compliance on a second parent questionnaire, which
eachers were supposed to give parents after the classroom in-
ervention, was extremely high, with only 17% of parents in the
nformation treatment group completing the survey, it could not
e verified if parents received and read the information brochure.
his non-compliance can be driven by both non-compliance of
eachers and non-compliance by parents. The analysis is therefore
trictly limited to the intention-to-treat, which reflects a realistic
reatment effect.

.2. Parental involvement intervention

In order to provide parents a concrete opportunity to ex-
erience an example of parental involvement, a well-designed
arental involvement measure was added at the start of the in-
ervention for students in the second and third treatment groups,
.e. ’T1 + Parental Involvement’ and ’T2 + Parental Information’.
omework is a simple measure to prompt parental involvement
ith low costs and little organisational effort for teachers and
chools.
Therefore, a preparatory homework was assigned before the

lassroom intervention, which stimulated parental involvement.
4

The homework consisted of a digital assignment given in the
form of a handout with instructions and a link to the online
assignment. Online, students completed a quiz of six questions,
of which one on saving attitude and five on knowledge based
on a short video about the course topic of saving and investing.
The last question instructed students to use an online savings
calculator tool in order to find the correct answer. Appendix C.2
shows an outline of the homework assignment.

Two elements in the homework prompted students to com-
plete the homework together with a parent. First, the instructions
in the handout and the online environment clearly asked the
student to complete the homework together with a parent. Sec-
ond, each question of the quiz contained lines for discussion that
incentivised students to initiate a discussion and exchange ideas
with their parent in order to solve the question. From the par-
ent, these discussion questions did not require any specific pre-
knowledge as all necessary information was provided via links
that families could use if parents did not know the correct solu-
tions. As it was not possible to observe the implementation of the
homework in the home of students, actual parental involvement
could not be measured. We therefore measure the intention-to-
treat effect of stimulating parental involvement, which reflects a
realistic effect of implementing parental involvement in schools.

To distinguish the effects of stimulating parental involvement,
students in all treatment groups were assigned homework before
the classroom intervention, but students in the ‘Class’ treatment
group were assigned a standard homework without stimulation
of parental involvement. Except for the parental involvement
prompt, the homework in the ‘Class’ treatment group was iden-
tical to the homework in the ‘T1 + Parental Involvement’ and ‘T2
+ Parental Information’ treatment groups, with the same infor-
mation provided and the same questions asked. In all treatment
groups, the homework was assigned by the teacher as preparation
for the class. While it was not graded, teachers were instructed to
emphasise the importance of the homework for the completion
of the following class. Students could see their result of the quiz
at the end of the homework, but teachers did not receive these
scores. However, homework is, in general, perceived as manda-
tory by students and parents in Flemish schools. As the quiz was
completed digitally, we could collect students’ homework scores
for the research.

3.3. Classroom intervention

Students in all three treatment groups received an identical
classroom intervention in the form of a digital adaptive learn-
ing path on saving and investing. The intervention was highly
standardised, since students completed the fully computer-based
course independently in groups of two with a minimum of teacher
intervention. The class had a duration of four class periods that
could be taught in one block or split by teachers in two or four
blocks.

Before the beginning of the class, students were ranked by
the teacher according to their mathematics grades of the last
semester. Following this ranking, students were matched in teams
of two students of similar ability. At the start of the class, the
assigned teams of two students completed together a digital quiz.
As this type of group formation was used in all treatment arms,
any social interaction effects resulting from the ability matching
should be equally distributed in the three treatment groups. For
the remainder of the class, students followed a learning path
at one of three ability levels according to their quiz result. All
three learning paths had identical learning goals and covered
the same content in a digital learning environment provided
on a website. The path for the weakest students proceeded at
a lower learning speed than the average path, with additional
explanations and simplified exercises. The path for the strongest
students had at a higher learning speed with less explanations
and more challenging exercises.
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escriptive statistics.

Control Treatment 1 Treatment 2 Treatment 3
No treatment Class T1 + Parental Involvement T2 + Parental Information

Number of students 305 418 209 321
Number of schools 9 10 4 5
Private schools 55.56% 80% 100% 80%
Track

Academic 94.75% 51.2% 90.43% 64.18%
Technical 5.25% 35.17% 9.57% 29.91%
Vocational 0% 13.64% 0% 5.92%

Student characteristics
Age 13.42 (0.645) 13.72 (0.870) 13.74 (0.803) 13.47 (0.652)
Female 0.580 (0.494) 0.447 (0.498) 0.522 (0.501) 0.483 (0.500)
Language Grade 3.925 (0.818) 3.656* (0.877) 3.024 (1.242) 3.377** (0.951)
Mathematics grade 3.682 (1.033) 3.261** (1.139) 3.081 (1.333) 3.464 (1.089)
Socioeconomic status 3.049 (0.918) 2.773*** (1.054) 3.330** (0.905) 2.869 (1.038)
Dutch 0.908 (0.289) 0.837 (0.370) 0.416* (0.494) 0.816 (0.388)
Saving preference 59.64 (20.43) 58.86 (20.12) 60.08 (20.72) 61.27 (22.02)
Importance of saving 4.285 (0.946) 4.172 (1.003) 4.163 (1.093) 4.184 (0.946)
Self-assessment 3.420 (1.010) 3.366 (0.976) 3.364 (1.048) 3.405 (1.027)
Importance Fin. Literacy 4.223 (0.736) 4.112 (0.755) 4.091 (0.718) 4.069 (0.738)
Family communication 3.256 (1.121) 2.931*** (1.180) 2.885** (1.146) 2.910*** (1.176)

Pre-Test
Financial literacy (/9) 4.689 (1.666) 4.115* (1.877) 4.282 (1.757) 3.960*** (1.838)
Financial knowledge (/6) 2.833 (1.231) 2.600 (1.305) 2.847 (1.183) 2.530 (1.299)
Financial Skills (/3) 1.856 (0.931) 1.514** (0.992) 1.435** (1.032) 1.430*** (0.976)

Post-test
Financial literacy (/9) 4.905 (1.862) 5.122 (2.237) 5.364 (2.067) 5.168 (1.974)
Financial knowledge (/6) 3.138 (1.358) 3.548 (1.577) 3.871*** (1.434) 3.551* (1.366)
Financial skills (/3) 1.767 (0.904) 1.574 (0.977) 1.493** (1.024) 1.617 (0.948)

Observations 1253

Notes: This table shows the sample of all students who completed the pre-test and the post-test. Standard deviations in parentheses. Significance levels report
the significance of differences in mean to the control group from an OLS regression of the respective characteristic on a treatment indicator, with standard errors
clustered at school level, * p<0.1, ** p<0.05, *** p<0.01. Private schools are publicly funded, but privately-run (catholic) schools. Private schools attract, on average,
tudents with higher socioeconomic status. In grade 8, students have chosen only a preparatory track, but students were asked to indicate which of the three track
evels they planned to follow the coming academic year. Dutch language and math grades refer to the past school term and are self-reported in five categories:
50%, 50%–60%, 60%–70%, 70%–80%, >80%. Grading is not standardised and levels of exam differ by school and study tracks. We approximate socioeconomic status
y number of travels abroad in the past year (0, 1, 2, >2). Dutch (binary) indicates if a student speaks Dutch at home. A five-point Likert scale of agreement
easures: frequency of savings, opinion on importance of savings, regular family communication about financial topics (at baseline), self-assessment of knowledge
bout financial issues, opinion on importance of financial literacy. The financial literacy score is a scale of nine points, with the subsets knowledge and skills of six
nd three points, respectively.
. Descriptive statistics and baseline balance

44 schools registered for participation and were randomly as-
igned to the four experimental groups. Figure A1 in the appendix
hows the sample sizes by experimental group at the different
tages of the experiment. After randomisation, 1944 students in
4 schools filled in the pre-test. Table A1 in the appendix shows
he descriptive statistics of the sample at the pre-test, before the
ttrition that occurred during the intervention. It compares the
eans of the observable characteristics between the four experi-
ental groups at baseline. Due to attrition after randomisation,
ut before the pre-test, there are some significant differences
n student characteristics between the control group and each
reatment group at baseline.

The final sample of students who filled in the pre-test and the
ost-test consists of 1253 students from 28 schools. The attrition
ate hence amounted to 35.55%. Compared to an ideal power
f 337 students in each experimental group, the final sample is
lightly underpowered, as the average size of the experimental
roups amounts to 313.25.3
Attrition is clustered at school, teacher and class level. As the

mplementation of the treatment was not in the hand of the

3 The power calculation is based on the formula which can be found in
he registration of this experiment. For the computation, an effect size of 0.5
tandard deviations, a conventional power of 0.8 and a significance level of 0.05
re used. The intracluster correlation of 0.1 and the average number of students
er cluster of 44.75 are calculated from the sample.
5

researchers, the attrition is driven by teachers who signed up for
participation, but eventually did not find the time to implement
the tests and schedule the intervention in their already busy
curriculum, thus dropping out with all of their classes. Since
the majority of schools signed up with one or two teachers,
complete schools dropped out of the sample. Only a small share
of the attrition is due to individual students from participating
classes who were absent on the test day. As the Flemish education
system is strongly segregated, the attrition of schools led to dif-
ferences in observable characteristics between the experimental
groups. Table A2 in the appendix shows the differences in student
characteristics between compliers and non-compliers, i.e. the full
sample at the pre-test and the sample of students who also
filled in the post-test, for each experimental group. Despite a
few significant differences, no systematic pattern becomes appar-
ent between complying students and non-complying students in
terms of their background characteristics at baseline.

Table 1 summarises the descriptive statistics of the final sam-
ple. In Flanders, schools are privately or publicly run, although
both types of schools receive public funding. Private schools, the
majority of which are catholic schools, are commonly perceived
as attracting students with a higher socioeconomic status. As in
all of Flanders, the majority of schools in the sample are private
schools. In grade 9, students are split into ability tracks, which
are the academic track, the technical track and the vocational
track. The academic track prepares students for academic higher
education, whereas the technical and vocational tracks prepare
for professional higher education or the labour market. In grade
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, students already choose electives that prepare for a particular
rack, allowing us to assign a track to students in grade 8. The
ajority of students in the sample follow the academic track,
hile students in the vocational track are underrepresented. As
here are no standardised exams in Flanders, it should be noted
hat the language and mathematics grades in Table 1 are not fully
omparable across classes and schools, since grading standards
iffer by schools and tracks.
Students in the sample are on average 13–14 years old and ap-

roximately half of the students are female. Due to the attrition,
he final sample is not fully balanced on observable characteris-
ics across the four experimental groups. In treatment group 1,
anguage and mathematics grades and the mean socioeconomic
tatus are significantly lower than in the control group. In treat-
ent group 2, the mean socioeconomic status and the share of
tudents speaking Dutch, i.e. the language of instruction, at home,
re significantly lower than in the control group. In treatment
roup 3, the mean language grade is significantly lower than in
he control group.

The outcome variables are financial literacy, which was mea-
ured on nine questions about the course topic, and the two sub-
ets of knowledge on six items and financial skills on three items
see Section 2). Financial literacy, as measured in the pre-test,
s significantly lower in treatment groups 1 and 3. Before treat-
ent, all three treatment groups perform on average significantly
orse than the control group on financial skills. Baseline family
ommunication with parents about the course topics, which was
easured on a five-point Likert scale, is significantly lower in all

reatment groups than in the control group.
Within the final sample, we observe non-compliance with

he homework assignment in all treatment groups. Table A3
n the appendix shows the baseline characteristics of students
ho completed the homework assignment and students who
id not complete the homework assignment in the final sam-
le, by type of homework assignment, i.e. the homework as-
igned to the student alone (treatment 1) and the homework
ssigned to be completed together with a parent (treatment 2
nd treatment 3). For both types of homework assignment, stu-
ents who completed the assignment have significantly higher
athematics grades than students who did not complete the
ssignment. For the homework where parental involvement was
rompted, there are more significant differences between compli-
rs and non-compliers than for the homework assigned for stu-
ents alone. In particular, non-compliers of the homework with
arental involvement have significantly lower pre-test scores on
inancial literacy and a lower share of students speaking Dutch at
ome than those who completed the homework with stimulated
arental involvement.
Table 2 shows the average homework scores of students and

inancial literacy scores of parents. The mean homework score
s significantly higher in treatment group 2 than in treatment
roup 1. As the average homework score is also higher in treat-
ent group 3 than in treatment group 1, this likely indicates

hat the stimulation of parental involvement resulted in a parent
elping with the homework. Parents’ financial literacy does not
iffer significantly across treatment groups. Unfortunately, non-
ompliance among parents was very high. As parents could not
e reached directly by the research team, the distribution of the
arent questionnaire relied on the teachers and students to pass
t on to parents and the incentive to participate was low for
arents. In the final sample of students who filled in the pre-
est and the post-test, only 54% of parents completed the parent
uestionnaire. The parent scores are therefore not used in the
nalyses.
 A

6

5. Methodology

Given the differences between experimental groups at base-
line, the differences on learning outcomes could depend on ob-
servable and unobservable background characteristics rather than
the intervention only. Therefore, intention-to-treat OLS regres-
sion which is usually employed for randomised experiments is
likely to give biased estimates.4 To account for differences be-
tween the experimental groups at baseline and to identify the
effects of treatment, we use a difference-in-differences (DiD)
methodology.5 The underlying assumption of the DiD method-
ology is that, in the absence of treatment, the treatment groups
follow the same trend as the control group. The stable unit value
assumption holds if there are no cross-school spillovers, which
is reasonable to assume in the given setting. The difference-in-
differences approach is specified as follows:

yi,j = α+β1C+β2P+β3I+γ T+ δ1C ∗T+δ2P∗T+δ3I∗T+ϵi,j (1)

where yi,j denotes the learning outcome, i.e. the financial liter-
acy score or the score on the subset of financial knowledge or
financial skills which is regressed on the treatment and time
dummies as well as the interaction of these. Exploiting the addi-
tive nature of the different treatments, C stands for the classroom
intervention which was assigned in all treatment groups, P for the
parental involvement stimulated through homework in treatment
groups 2 and 3, and I for the information intervention in treat-
ment group 3. T is a binary variable indicating time, where 0 is
the baseline and 1 the post-test. The coefficients of the interaction
terms identify the treatment effect of the classroom intervention
(δ1), the value added of the parental involvement measure (δ2)
and the value added of the information intervention (δ3). The
standard errors ϵi,j are clustered at school level, i.e. the level of
treatment assignment.

In order to further balance the differences between treatment
groups, in the main specification, we apply the difference-in-
differences model in a matched sample. In this way, student
characteristics in the treatment groups that might influence the
learning curve during the intervention are balanced thanks to
the matching. We use coarsened exact matching (CEM), follow-
ing Blackwell et al. (2009).6 We match students of each treat-
ment group, based on background characteristics collected at
the pre-test, sequentially to the students in the control group
and combine the matched observations to a matched sample. As
school characteristic, only the type of school (private or public)
and education track was available. Hence, we match students
on the pre-test score, the type of school (private or not), the
grade (8 or 9), the mathematics grade, the Dutch language grade,
track (academic or not), gender, socioeconomic status and fam-
ily communication at baseline. These variables were selected in
order to maximise the balance in the matched sample in each
step of matching, based on the L1 statistic (Blackwell et al.,
2009). Table A4 in the appendix provides descriptive statistics
of the matched sample and shows that, after matching, the ex-
perimental groups are well balanced on the observable student
characteristics measured at the pre-test.

4 Table B1 in the appendix shows that the estimates of treatment effects
iffer widely between an OLS intention-to-treat specification without control
ariables and the corresponding specification which includes a set of baseline
haracteristics of students as control variables. This indicates that the back-
round characteristics clearly influence the results, such that we cannot assume
hat unobserved characteristics are balanced across the experimental groups.
5 While RCT data are commonly evaluated using intention-to-treat OLS

egression models, earlier research shows that in case of unbalanced data and
igh autocorrelation (which is, given the use of pre-test scores, clearly the
ase in our study), a DiD model is more appropriate (e.g. Hidrobo et al., 2014;
cKenzie, 2012; Murnane and Willett, 2010; Slemrod et al., 2001).
6 A growing body of literature suggests that coarsened exact matching has

nteresting properties in comparison to other matching methodologies (e.g.
musa et al., 2019; Bertoni et al., 2020; King and Nielsen, 2019).
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Table 2
Homework and parent scores.

Treatment 1 Treatment 2 Treatment 3

Class T1 + Parental Involvement T2 + Parental Information N

Homework Score (/5) 3.098 (1.271) 4.036*** (1.029) 3.396 (1.270) 479
Parent Score (/6) 3.039 (1.787) 3.667 (1.733) 2.599 (1.851) 513

Notes: Standard deviations in parentheses. Significance levels report differences to treatment group 1 (‘class’) from an OLS
regression with standard errors clustered at school level, * p<0.1, ** p<0.05, *** p<0.01. Students in the control group did
not receive any homework or parent questionnaires.
6. Results

The results of the difference-in-differences specification in
the matched sample are presented in Section 6.1. To account
for the non-compliance with the homework assignment, Sec-
tion 6.2 presents the effect for students who complied with the
homework assignment.

6.1. Intention-to-treat effect

Table 3 shows the results of the difference-in-differences es-
timation in the matched sample for the three learning outcomes,
i.e. the financial literacy score and its two components of knowl-
edge and skills. The classroom intervention has a significant posi-
tive effect on all three outcome variables. Receiving the classroom
intervention improves financial literacy by 0.53 standard de-
viations compared to the control group. Stimulating parental
involvement in the homework improves scores by 0.05 standard
deviations in addition to the classroom intervention, although
this estimate is not significantly different from zero. Providing
parents information in addition to the stimulation of parental
involvement in the homework does not lead to any additional
increases in financial literacy, as the coefficient of 0.01 standard
deviations is small and insignificant. These results suggest that,
despite common practice in many schools, providing parents with
additional information does not significantly improve students’
immediate learning outcomes. The F-Tests in the bottom panel
of Table 3 show that students in each treatment group perform
significantly better on financial literacy than students in the con-
trol group, regardless of parental involvement and information
measures being added or not.

The result is similar on the subset of financial knowledge ques-
tions, where all treatment groups perform significantly better
than the control group and the value added of parental involve-
ment and information provision is not significant.

On the subset of financial skills, the effect of the classroom
intervention is also positive and significant. With 0.16 standard
deviations, it is smaller than the effect on knowledge. As for
knowledge, the value added of parental involvement is not sig-
nificant. However, the positive value added of information on
financial skills compared to parental involvement as well as com-
pared to only receiving a classroom intervention is statistically
significant. Since parental involvement has a small negative co-
efficient on financial skills, this means that the parental involve-
ment component has only a significant effect on financial skills if,
in addition, information is provided to parents.

The results thus reveal that the intervention is effective in
improving learning outcomes of students, but adding parental
involvement measures does not provide significant value added.
The information intervention only provides value added on fi-
nancial skills, yet not on financial knowledge. The results remain
robust when looking at different subsamples as we do not find
strong heterogeneous treatment effects based on student char-
acteristics at baseline. Tables B2 and B3 in the appendix show
the heterogeneous effects for relevant student characteristics, on
which heterogeneous effects could have been expected. Particu-

larly surprising is the fact that we do not find clear evidence of

7

heterogeneous effects with respect to the socioeconomic status
of students. Although the financial skills of high socioeconomic
status students seem to benefit from the information provision
to their parents, the observed effect is only significant at the
10%-level.

6.2. Compliance with the homework assignment

The data collected from the digital homework assignment
allows us to observe students’ compliance with this task. For
all treatment groups, we observe if a student completed the
homework assignment in the online form. However, it could not
be observed if the parents were involved or effectively received
the information, such that the results presented in this section
account for the compliance with the homework assignment, but
only show the intention-to-treat with parental involvement and
information.

Table 4 shows the results of a difference-in-differences re-
gression using the matched sample and treatment indicators that
reflect compliance with the homework assignment. In particular,
the first coefficient represents the average treatment effect on
the treated compared to the control group of all students who
received the class, but no other elements of the intervention. That
means that this coefficient shows the effect for students of all
three treatment groups who did not complete their homework
assignment. This effect is positive and significant on financial
literacy and financial knowledge, but not on financial skills. The
second coefficient represents the average treatment effect on
the treated of completing any type of homework assignment,
compared to those students who only followed the class without
doing their homework. This effect of completing the preparatory
homework is positive but statistically not significant on all three
outcome variables. We hence cannot confirm any value added of
completing a preparatory homework assignment in addition to
following the classroom intervention at school.

The third coefficient displays the average treatment effect on
the treated for students who completed the homework in which
parental involvement was prompted. While it was recorded
whether the student completed the homework, it could not be
observed if the parents were actually involved. The effect in
Table 4 thus reflects the compliance with the homework assign-
ment, but only the intention-to-treat with parental involvement.
The effect of stimulating parental involvement is small and neg-
ative, yet, not significant. This means that there is no significant
value added of prompting parental involvement in homework.

The last coefficient shows the intention-to-treat effect for
those students who were assigned to receiving information for
their parents. In line with the ITT results presented in the pre-
vious section, the estimate for the added value of information
provision to parents is only significant on financial skills. On
financial literacy and financial knowledge, the effect is small
and statistically not significant. On financial skills, information
provision significantly improves student outcomes compared to
stimulating parental involvement without information provision.
However, compared to the classroom intervention with home-
work without stimulated parental involvement, the value added
is statistically not significant.
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Table 3
Intention-to-treat effect in the matched sample.

Financial literacy Financial knowledge Financial skills

Class 0.528** 0.590** 0.163**
(0.190) (0.214) (0.075)

T1 + Parental Involvement 0.048 0.106 −0.055
(0.202) (0.256) (0.102)

T2 + Parental Information 0.007 −0.164 0.228**
(0.110) (0.175) (0.104)

Class vs. Control 0.011 0.011 0.040
T1 + Par. Inv. vs. Control 0.000 0.000 0.251
T2 + Par. Info. vs. Control 0.000 0.000 0.000
T1 + Par. Inv. vs. Class 0.815 0.683 0.598
T2 + Par. Info. vs. Class 0.779 0.801 0.062
T2 + Par. Info. vs. T1 + Par. Inv. 0.952 0.358 0.038

R-squared 0.069 0.122 0.008
N 1560 1560 1560

Notes: Difference-in-differences regression using the matched sample. Observations were matched using
Coarsened Exact Matching on the pre-test score, type of school (private or not), grade (8 or 9), math-
ematics grade, Dutch language grade, track (academic or not), gender, socioeconomic status and family
communication at baseline. Reference category: control group. Standard errors clustered at school level in
parentheses. Bottom panel shows p-values of F-test for equality of coefficients. * p < 0.10, ** p < 0.05, ***
p < 0.01.
Table 4
Average treatment effect on the treated.

Financial literacy Financial knowledge Financial skills

Class 0.420** 0.487** 0.108
(0.179) (0.197) (0.083)

Class + Homework 0.311 0.356 0.085
(0.198) (0.211) (0.103)

T1 + Parental Involvement −0.116 −0.152 −0.007
(0.171) (0.210) (0.131)

T2 + Parental Information 0.035 −0.087 0.178*
(0.148) (0.203) (0.101)

Class vs. Control 0.027 0.021 0.206
Class + Homework vs. Control 0.000 0.000 0.024
T1 + Par. Inv. vs. Control 0.000 0.002 0.129
T2 + Par. Info. vs. Control 0.000 0.000 0.001
Class + Homework vs. Class 0.130 0.103 0.417
T1 + Par. Inv. vs. Class 0.209 0.292 0.511
T2 + Par. Info. vs. Class 0.284 0.603 0.048
T1 + Par. Inv. vs. Class + Homework 0.503 0.477 0.958
T2 + Par. Info. vs. Class + Homework 0.499 0.050 0.125
T2 + Par. Info. vs. T1 + Par. Inv. 0.813 0.673 0.090

R-squared 0.082 0.128 0.019
N 1560 1560 1560

Notes: Difference-in-differences regression using the matched sample. The coefficients of the Homework treatment
and the Parental Involvement treatment reflect the effect for compliers with the homework assignment. Students
from treatment groups 2 and 3 who did not complete the homework are included in the first group of classroom
intervention only. Observations were matched using Coarsened Exact Matching on the pre-test score, type of
school (private or not), grade (8 or 9), mathematics grade, Dutch language grade, track (academic or not), gender,
socioeconomic status and family communication at baseline. Reference category: control group. Standard errors
clustered at school level in parentheses. Bottom panel shows p-values of F-test for equality of coefficients. * p <

0.10, ** p < 0.05, *** p < 0.01.
These results should be interpreted with caution, since compli-
nce with the homework assignment is likely to be endogenous.
n particular, table A3 in the appendix shows that the com-
liers and non-compliers of the homework assignment are not
alanced in terms of student characteristics at baseline. How-
ver, approaches that take endogeneity into account, such as
nstrumental variable regression, are not compatible with the
ifference-in-differences approach. Instrumental variable regres-
ion, run on the matched sample, yields overall similar results
or information on financial skills (see table B4 in the appendix).
his specifications differs in some estimates, such as the con-
rasting result of a significant negative effect of information pro-
ision on knowledge, which is likely caused by the differences
n baseline characteristics, which are equalised by the use of
he difference-in-differences specification in the main analysis.
able B5 in the appendix shows that similar results are also
8

obtained when applying the instrumental variable regression to
the first differences of the outcome in order to approximate the
difference-in-differences setting, as done by Oosterbeek et al.
(2010). The significant positive effect on financial skills is retained
in this specification as well. Yet, the value added of the infor-
mation treatment on financial knowledge is again negative and
significant. While this specification takes the differences in the
outcome variable found at baseline into account, it still disre-
gards the differences on other student characteristics, which are
captured in the difference-in-differences approach.

7. Discussion and conclusion

Information provision to parents represents a scalable low-
cost intervention to increase parental involvement in education.
This study shows, based on a randomised controlled trial with
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253 students from grade 8 and 9 in Flanders, that a financial
ducation class with stimulation of parental involvement and
rovision of information to parents effectively improves students’
inancial literacy. However, the added value of providing parents
ubject-related information is not significant in the dimensions of
inancial literacy and financial knowledge. On the aspects of the
ourse topic relating to financial skills, we find that information
rovision to parents can significantly increase learning outcomes.
timulating parental involvement in a homework assignment
id not provide significant value added on any of the learning
utcomes.
Our findings are in line with previous experiments in finan-

ial education that show the overall effectiveness of financial
ducation at school together with a parental involvement ele-
ent (Bruhn et al., 2016; Sherraden et al., 2011; Maldonado et al.,
021). We further confirm the finding of Maldonado et al. (2021)
hat adding parental involvement in homework to a financial
ducation class does not significantly improve average financial
iteracy. Similar to (Maldonado et al., 2021), who find parental in-
olvement in homework to matter for disadvantaged students in
he behavioural dimension, our findings for information provision
how the relevance of parents for financial skills. Indeed, it seems
lausible that parents can have a larger impact on those aspects
f their children’s education which relate to a family’s everyday
ife. This is clearly the case for financial skills, but could be equally
elevant in other disciplines, such as health and nutrition, media
iteracy or safe online behaviour.

Yet, our results suggest that there is no added value of pro-
iding parents information for improving students’ knowledge. As
he necessary statistical power to detect an effect is given in the
arge sample, it is possible that the treatment was not powerful
nough if not all parents received the information brochure.
evertheless, the treatment is realistic, since scalable information
nterventions that rely on teachers and students to forward infor-
ation to parents are likely resulting in similar non-compliance

n reality. Although the research team was responsible for the
esign and evaluation phase of the experiment, the practical
mplementation of the intervention was in the hands of teachers.
his makes sure that our estimates are not necessarily upper
ound estimates of an intervention with perfect implementation.
n other words, this study design simulates the implementation
f interventions in the real world, with the disadvantage of a
ower degree of control over compliance with the treatment and
he tests. Testing scalable interventions in realistic conditions is
mportant to evaluate the effects of potential policies.

The findings have hence relevant policy implications, since
nformation provision to parents can serve as a low-cost large-
cale intervention which can easily be implemented by schools or
he government to promote desirable skills of citizens at a young
ge. This study shows that information provision to parents does
ot necessarily improve knowledge, but can be used to improve
kills in subjects that teach students general competences rele-
ant for daily life. It is possible that, in order to improve students’
nowledge, information for parents needs to be complemented
ith a different additional intervention, such as a parent event.
uture research should explore measures to increase and measure
ompliance in information interventions.
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