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Catching up after COVID-19: do 
school programs for remediating 
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Introduction: COVID-19 had a major impact on education, resulting in learning 
losses among students. The Dutch ministry set-up a subsidy for schools 
to implement catch-up programs in tackling learning losses. In this study, 
we examine (a) which students participated in the programs, and (b) effectiveness 
of these programs in remediating learning losses in secondary school students.

Methods: Sixteen program in eight secondary schools were analyzed using data 
of 16,675 students (9,784 individual students; 1,336 participating in a catch-up 
program). Schools implemented three program types: tutoring, homework 
support, and general skills. Per school, a difference-in-difference design was 
used, computing two effect sizes: comparing grades of participating and non-
participating students; and grades in tutoring-specific subjects to non-tutored 
subject (specifically for tutoring programs). Effect sizes were combined using 
meta-analytic regressions in JASP.

Results: At program onset, students selected for participation had significantly 
lower overall grades than non-participants, or – for subject-specific tutoring – 
lower grades specifically in the tutored subject. Tutoring programs significantly 
increased students’ grades: with higher grades for participants than non-
participants, and – for students receiving subject-specific tutoring - higher grades 
in tutored subjects compared to those in non-tutored subjects. No significant 
effects were found for homework support and general study skill programs.

Conclusion: Schools selected students most in need for catch-up programs. 
Tutoring interventions seemed to remediate part of secondary school students’ 
learning losses, whereas general skills programs and homework support programs 
did not. Large between-school heterogeneity was found, implying that program 
implementation was at least as important as program type and content.
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Introduction

Worldwide, lockdowns due to COVID-19 have had an enormous impact on education, with 
school closures resulting in large learning losses among primary and secondary school students 
(Hammerstein et al., 2021; Zierer, 2021; König and Frey, 2022; Betthäuser et al., 2023; Di Pietro, 
2023). Results of meta-analyses indicate that students lost around 18–35% of a normal school 
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year worth of learning (Zierer, 2021; König and Frey, 2022; Betthäuser 
et al., 2023). Also in the Netherlands, learning gains during the period 
of school closures were found to be lower than they would otherwise 
have been (Engzell et al., 2021; Haelermans et al., 2022a; Schuurman 
et al., 2023). Worryingly, learning losses seemed to have been largest 
for students from disadvantaged backgrounds (Engzell et al., 2021; 
Hammerstein et al., 2021; Haelermans et al., 2022a; Betthäuser et al., 
2023; Schuurman et al., 2023). Although learning deficits have not 
widened substantially since the early pandemic, nor has inequality 
among students; children and adolescents still seem to be  facing 
adverse effects of school closures (Haelermans et al., 2022b; Betthäuser 
et al., 2023). Also, learning delays are still largest among the most 
disadvantaged children (Haelermans et  al., 2022c; Betthäuser 
et al., 2023).

Subsidy arrangement in the Netherlands

In the Netherlands, the Ministry of Education, Culture and 
Science decided to set up a subsidy arrangement to help schools in 
remediating the experienced learning losses. In the period after the 
first lockdown, schools could apply for subsidy to implement catch-up 
programs for their most vulnerable students. Multiple application 
rounds were provided, and schools could implement multiple 
catch-up programs simultaneously. Unique about the Dutch program 
were the speed with which it was set up (first subsidies paid out in 
September 2020) and the freedom schools had in designing the 
programs. They were free in determining what type of program they 
implemented, what the goals of this program were, who implemented 
the program, and which students they included for participation (as 
long as these were the students most in need of support as a result of 
the lockdowns). The resulting variance in programs provides a unique 
opportunity to study the effectivity of different program types in 
combating learning losses due to lockdowns.

Most Dutch primary schools (around 70%) and secondary schools 
(around 90%) applied for the subsidy. In line with the emphasis often 
being laid on academic goals, most schools focused on fostering 
students’ academic achievement in the core subjects (mathematics and 
Dutch/English language; De Bruijn et al., 2021). In reaching these 
goals, schools often made use of tutoring or extension of school hours, 
followed by homework support or general skills training (e.g., exam 
training; De Bruijn et al., 2021). Other types of interventions, such as 
social–emotional support or learning-to-learn training were also tried. 
More information on the program choices schools made can be found 
in our previous publications (Kortekaas-Rijlaarsdam et al., 2020; De 
Bruijn et al., 2021).

Related work

Results on the effectiveness of the catch-up programs in primary 
schools indicated that they reduced, although not completely 
remediated, students’ learning losses (Haelermans et al., 2021). That 
is: differences in learning growth between participants in the catch-up 
programs and those not participating became smaller, yet did not 
disappear. Although programs were also widely implemented in 
secondary schools, the effectiveness of these programs in reducing 
learning losses caused by COVID-19 have not yet been examined, 

neither in the Netherlands, nor internationally. Also, it remains 
unknown whether program effectiveness differed depending on the 
type of program being implemented. Meta-analytic studies have 
shown that, in general, tutoring interventions are among the most 
effective in enhancing learning, reporting medium to large (Kraft, 
2020) effect sizes (ES = 0.24; Baye et al., 2019; ES = 0.36; Dietrichson 
et al., 2017; ES = 0.26; Inns et al., 2019; ES = 0.37; Nickow et al., 2020; 
0.20 – Pellegrini et al., 2021), and supporting schools’ preference for 
implementing tutoring programs to remediate learning losses. Still, 
most studies examining effectiveness of academic interventions have 
been conducted among primary school students (Inns et al., 2019; 
Nickow et al., 2020; Pellegrini et al., 2021). Also, studies have not yet 
examined effectiveness of this type of program when specifically 
aiming to combat learning losses caused by COVID-19. In light of the 
adverse effects of COVID-19-related school closings that are still 
existing amongst students, it seems of vital importance to gain insight 
into the effectiveness of catching-up programs in combating learning 
losses; and the program type that is the most effective in doing so. This 
way, inequality among students can be reduced, and students can 
be helped in making the most of their academic career.

The present study

Therefore, the main aim of this study is to examine the 
effectiveness of catch-up programs in combating COVID-19-related 
learning losses of Dutch secondary school students. In doing so, 
we have three specific research questions:

 (1) Did schools select those students for catch-up programs that 
were most in need of it?

 (2) Were the programs effective in improving learning outcomes 
among participants?

 (3) Did program effectiveness vary as a function of the type 
of program?

Based on results of studies on the effectiveness of similar catch-up 
programs among Dutch primary school students, and meta-analyses 
on the effectiveness of general academic interventions, we expect that 
programs will be effective in remediating learning losses, with the 
strongest effects for tutoring programs.

Materials and methods

Context and sampling

Dutch secondary education starts at grade 7, when students are 
on average 12 years old. It is highly tracked with students divided in 
seven tracks, from pre-vocational to pre-university, that differ in 
duration (from 4 to 6 years) and in the type of higher education they 
give access to. Secondary schools are quite large, with on average 1700 
students, and mostly offer multiple tracks. Schools have large 
autonomy in both the content and manner in which teaching takes 
place, with only having central exams in the last secondary school year 
(OECD, 2018). The subsidy arrangement was designed with this 
autonomy in mind. Schools had the freedom to design their programs 
as they saw fit, with the restriction that these had to be targeted at the 
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10% most affected students (although spillover to other students was 
allowed, e.g., when learning materials were bought). Schools with 
many disadvantaged students were allowed to target 20% of their 
students. Subsidies were available from July 2020, and programs could 
run up to December 2021.

One of the preconditions for obtaining the subsidy was that 
schools were obliged to participate, when requested, in evaluation 
research. For this evaluation, schools were randomly sampled from 
the list of schools that had requested the subsidy using a random 
generator in Excel, with the restriction that only schools with at least 
900 students and at least 90 confirmed program participants could 
participate. Twenty-two schools were initially contacted via e-mail, of 
which 13 agreed to cooperate. Of these, 8 turned out to have programs 
that were amenable to quantitative analysis of effects. Other schools 
either had programs that targeted all students, making comparison of 
participating and non-participating students impossible, did not 
register participants, or did not use grading. All students at 
participating schools were included in the study.

Participants

In total, 8 Dutch secondary schools participated. All were large 
schools providing education in various academic tracks, being located 
in different parts of the Netherlands. To determine effectiveness of the 
programs, data of 16,675 students was analyzed (9,784 individual 
students, taking into account students that were in multiple samples 
when schools implemented more than one program). Schools were 
asked to provide anonymized data at student level on gender, grade, 
grade level, attendance of catch-up program, and school grades. They 
did so at the start and end of the intervention program. To guarantee 
anonymity, no further data at student level was requested. Of the 
analyzed students, 1,336 (8.0%) took part in a catch-up program (note 
that students may have participated in multiple programs). The project 
was approved by the Ethical Board of the Faculty of Behavioral and 
Human Movement Sciences of the Vrije Universiteit Amsterdam 
(approval number VCWE-2019-151).

Design

For all schools, a difference-in-difference design was used, 
comparing the improvement in grades of participating students and 
their non-participating peers. For interventions targeting specific 
school subjects, we additionally compared the development of grades 
for program-specific subjects to grades for other subjects. Because 
schools differed substantially in the way interventions and subjects 
were chosen, programs were organized, students were selected, and 
grades were registered, analyses were designed and ran per school and 
then combined using meta-regression. In total, 16 catch-up programs 
implemented in the 8 participating secondary schools were analyzed.

Materials

Academic achievement
Students’ grades before and after the program – provided by 

schools – were used as indicator of academic achievement. Although 

Dutch secondary schools are free in how they assess learning, most 
tend to administer summative tests every few weeks or months in all 
subjects, using the average of obtained grades as report grades. 
We used as many measurements of grades as possible, taking into 
account the constraints of the school’s grade registration. For most 
schools, this implied that just two report grades were available: one for 
the period preceding the intervention and one for the period during 
or after the intervention. Depending on the catch-up program’s goal 
and content, we examined an overall average of students’ grades, or 
the average grade in a specific academic subject (i.e., that was the 
target of the catch-up program in which the student was participating).

Catch-up programs
To categorize the catch-up programs implemented by schools, 

data was used on the type of catch-up program implemented, using 
information from interviews with school leaders and staff involved in 
implementing the program (De Bruijn et al., 2021). Programs were 
categorized into three broader categories: (1) ‘tutoring’, in which 
students received individual or small-group instruction in one 
particular subject; (2) homework support, where students were offered 
the opportunity to do their homework at school with staff being 
around for help; and (3) general skills, which consisted of courses in 
either ‘learning to learn’, stress reduction, or reading comprehension 
skills. For schools that implemented multiple programs 
simultaneously, each individual program was categorized – resulting 
in multiple program types for one school.

Analyses

For our first aim, examining whether mainly disadvantaged 
students participated in the programs, we  compared grades of 
participants in the catch-up programs at the onset of the program to 
those of their non-participating peers. More specifically, we looked 
whether there were any non- participating students who had lower 
grades than the average grade of students that were participating in 
the catch-up programs. For each program, we  calculated the 
percentage of non-participating students with lower grades than the 
average grade of students participating in the program. A higher 
percentage indicates that the program was less successful in reaching 
students in more need of the program (i.e., with lower achievement). 
For each program we present these percentages in the results section, 
with 50% indicating that there was no significant difference in grades 
between participating and non-participating students (i.e., student 
grade did not seem to be  an accurate selection criterion for 
participation in the program).

Secondly, we  examined effects of the catch-up programs on 
academic achievement. These effects were examined for each of the 16 
programs separately, calculating a mixed interaction between group 
(program participants vs. non-participants) and time (pre- and post-
intervention). For schools that implemented multiple programs 
simultaneously, multiple effect sizes were computed (one for each 
program). Two effect sizes (Hedges’ g) were used: (1) quantifying the 
difference in learning growth between participants in the catch-up 
programs and their non-participating peers; (2) specifically for 
programs that targeted a specific school subject, quantifying the 
difference in learning growth for the targeted school subject compared 
to learning growth in other subjects. Here, learning growth refers to 
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changes in student grades during the intervention, i.e., a comparison 
of grades before and after the intervention program. Although 
we  initially aimed to examine interactions with grade, track, and 
initial (pre-intervention) school grade as well, the effects of school 
subject turned out to be  too strong – resulting in estimates of 
interaction effects that were impossible to interpret (i.e., they varied 
largely depending on school subject). Therefore, we only took into 
account differences over school subjects. For interventions that 
targeted multiple school subjects, the effect of the intervention was 
computed separately per school subject, and then averaged by 
weighting the number of participants in the intervention program, 
this way taking into account different numbers of participants 
depending on school subject.

Following, meta-analytic regressions were performed in JASP 
(JASP Team, 2023), one for the comparison between participants and 
nonparticipants and one for the within-student comparison between 
subjects with and without special help, averaging effects over schools.

Results

Descriptives of catch-up programs

Table 1 presents an overview of the type of programs implemented 
at individual schools and the number of students participating. All 
schools implemented subject-specific tutoring (n = 10 programs) often 
focused on English, mathematics, economics, or (one of the) physical 
sciences. Two schools used programs aimed at general skills, such as 
study skills or reading comprehension (n = 4 programs); and two 
schools used programs focused on homework support 
(n = 2 programs).

Participating students

Firstly, we  examined whether, at the onset of the program, 
academic performance of participants in the programs differed 
significantly from that of their non-participating peers, by analyzing 
the distribution of student grades (i.e., the percentage of students not 
participating in a program with lower grades than the average of the 
participating students). Figure 1 presents these percentages for each 
of the 16 programs, with lighter circles representing the percentage for 
average grades over all subjects, and darker circles the percentage for 
grades in tutoring-specific subjects (note: some schools implemented 
subject-specific tutoring for multiple subjects, meaning that the total 
number of circles differs from the total number of programs that 
were examined).

Overall, grades of students participating in the catch-up programs 
were lower than those of their non-participating peers. Schools thus 
seemed to have selected students with larger learning delays to 
participate in the catch-up programs. For programs aimed at a specific 
subject, there were few non-participating students with lower grades 
for that tutoring-specific subject than the average grade of 
participating students, see the darker circles in Figure 1. However, in 
half of the schools that had implemented tutoring, the average grade 
of participating students over all other subjects was not significantly 
lower than that of non-participating students, see the lighter circles in 
Figure 1. Thus, for subject-specific programs, schools seem to have 

selected students who were behind in the specific goal-domain, rather 
than students who were struggling to keep up academically 
more generally.

Program effects

Secondly, we examined the effects of the three types of catch-up 
programs by combining the effect sizes for individual programs in a 
meta-analysis. The first program type, tutoring, was successful in 
reaching its targeted outcomes. Participants of tutoring programs 
reached significantly higher grades compared to non-participants 
(Hedges’ g = 0.21, p = 0.013; see Figure 2). Also, positive effects were 
found when comparing students’ grades in the specific subject that 
was the focus of the program to students’ grades in all other subjects 
(overall estimate of Hegdes’ g = 0.26, p = 0.038; see Figure 3). Students 
participating in a subject-specific tutoring program improved their 
grades in the specific subject they were tutored in, compared to their 

TABLE 1 Overview of the 16 programs implemented in the eight 
participating schools, the total number of students per school, and the 
number and percentage of program participants.

School Program Students 
(total)

Program 
participants 

(%)

1 Tutoring 839 29 (3.5)

2 Tutoring 1,104 320 (29.0)

3 Tutoring English 

language

826 20 (2.4)

Tutoring 

Mathematics

14 (1.7)

4 Tutoring 276 73 (26.4)

5 Tutoring 203 56 (27.6)

Study skills – 

general

26 (12.8)

6 Homework 

support

1,402 16 (1.1)

Study skills – 

reading 

comprehension

10 (0.7)

Study skills – 

stress reduction

16 (1.1)

Study skills – 

general

69 (4.9)

Tutoring 241 (17.2)

7 Homework 

support

254 48 (18.9)

Tutoring English 

language

46 (18.1)

8 Tutoring – lower 

grades

2,748 112 (4.1)

Tutoring – higher 

grades

2,132 240 (11.3)

Total in analysis 16,675 1,336 (8.0)
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grades in other subjects. Importantly, there was large heterogeneity in 
both effect sizes across programs, as can be  seen in Figures  2, 3. 
Although in general the programs seem to have been effective, this 
effectiveness differed for individual programs.

For the general skills programs and the homework support 
programs, effects on grades of participating students were not 

significantly different from zero (see Figure  2). In fact, the 
point  estimate of effect sizes was negative for both programs. 
While for both categories the confidence interval for the true 
effect size was large due to few effects being included, it was 
consistent with merely small positive effects (and large 
negative ones).

FIGURE 1

Estimated percentage of students not participating in a catch-up program with a lower grade than students participating in a catch-up program. Each 
circle represents one catch-up program. The lower the percentage, the more specific the program was aimed at lower-performing students. Darker 
circles represent grades for the specific academic subject that was central to the catch-up program.

FIGURE 2

Forest plot of meta-analysis performed on grade comparisons between participating and non-participating students in 16 intervention programs 
performed within eight schools. Effect sizes are provided for the effects of individual programs. For each of the programs, the black square indicates 
the effect found (Hedge’s g), and the lines indicate the confidence interval around it. The gray diamond represents the estimate of the effect, given the 
type of intervention (tutoring – estimated effect d  =  0.26; general skills – estimated effect d  =  −0.06; homework guidance – estimated effect 
d  =  −0.25). Some schools implemented multiple programs (e.g., school 3).
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Discussion

This study aimed to examine the effectiveness of catch-up 
programs in remediating COVID-19-related learning losses among 
Dutch secondary school students. Firstly, we  examined whether 
schools selected student most in need for the programs (i.e., students 
with the lowest grades at the start of the program). Secondly, 
we examined whether programs were effective in catching up learning 
losses, by comparing grades of participating students to those of 
non-participating peers; and, for subject-specific programs, by 
comparing students’ grades in the program-specific subjects to their 
grades in other subjects. In doing so, we also examined differences in 
effectivity between different types of programs.

Participating students

Students participating in the programs in general had lower 
grades than their non-participating peers; and students selected for 
subject-specific tutoring programs had lower grades specifically in the 
academic subject of focus. Thus, schools seem to have selected 
students who were most in need of the catch-up programs, meaning 
that these programs reached their intended audience. This result is in 
line with findings in primary school, where also the lowest performing 
students were most likely to participate in the catch-up programs 
(Haelermans et al., 2021). It should be noted that we only looked at 
students’ grades at the start of the program, meaning that schools 
could have just selected all students with the lowest grades, 
independent of whether these were the students showing the smallest 
learning growth during the period of school closures. Yet, previous 
research has shown that disadvantaged students were also the most 

likely to experience adverse effects due to school closures (Engzell 
et  al., 2021; Hammerstein et  al., 2021; Haelermans et  al., 2022a; 
Betthäuser et al., 2023; Schuurman et al., 2023), meaning that both 
groups possibly constitute the same students. As remediation 
programs seem to be  most effective for the lowest performers 
(Education Endowment Foundation [EEF], 2021; Hammerstein et al., 
2021), schools seem to have selected the right target audience for 
their programs.

One finding that is less in line with the idea of providing 
support to the weakest students is that, for half the schools, students 
participating in the tutoring programs only differed in their grades 
in the specific school subject being tutored, but not in other 
subjects. This finding suggests that those schools selected students 
weak in one subject, but not necessarily weak overall. Students may 
have been nominated by subject-specific teachers who might not 
have been aware of their students’ overall GPA, but only of their 
subject-specific performance. Alternatively, schools may have 
considered it most efficient to invest in students with learning 
arrears in one specific subject, expecting the best results for this 
specific group of students.

Program effectiveness

Tutoring programs were found to have been effective in reaching 
their goals, as participants of these programs saw a larger increase in 
their grades compared to non-participants, and their grades in 
program-specific subjects increased more than those in non-tutored 
subjects. Tutoring interventions thus seemed to have helped secondary 
school students in catching up some of the learning losses they had 
experienced as result of COVID-19-related school closures.

FIGURE 3

Forest plot of meta-analysis performed on grades for the subject being tutored compared to grades for non-tutored subjects, for eight programs 
performed within six schools. Effect sizes are provided for the effects of individual programs. For each of the programs, the black square indicates the 
effect found (Hedge’s g), and the lines indicate the confidence interval around it. Some schools implemented multiple programs (e.g., school 3 and 8).
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However, general skills programs and homework support 
programs were not effective in increasing students’ grades. While this 
is a null finding based on data of only few schools, the confidence 
interval indicated that true effect sizes ranged from substantially 
negative to small positive values, suggesting that strong positive effects 
are unlikely. The limited effectiveness of these programs for decreasing 
learning losses might have to do with the fact that the content of these 
programs was only indirectly linked to academic achievement. That 
is, improving grades was a distal target outcome of these programs, as 
the proximal outcome was to improve study skills or ability to do 
homework, with the expectation that this would in the end lead to 
better academic results as well. Possibly, students’ study skills did 
benefit from the programs, but this did not translate into improved 
academic achievement, or not within a time frame of months (which 
was the maximum time frame examined in our study). In contrast, 
tutoring programs focused on achievement in one subject, which is 
both more directly linked to grades in that subject, and provides a 
more specific focus. For future studies it is advised to also measure the 
effect of interventions on theorized mediating constructs that might 
be underlying effects on academic grades.

In line with our results, recent meta-analyses have provided 
convincing evidence for the effectiveness of tutoring interventions in 
enhancing academic outcomes, reporting medium to large effect sizes 
(ES = 0.24; Baye et  al., 2019; ES = 0.36; Dietrichson et  al., 2017; 
ES = 0.26; Inns et al., 2019; ES = 0.37; Nickow et al., 2020; ES = 0.20;  
Pellegrini et  al., 2021). Moreover, effects of tutoring interventions 
seem to be  larger than those of other types of programs such as 
computer-assisted learning or cooperative learning (Dietrichson et al., 
2017; Baye et al., 2019; Inns et al., 2019; Pellegrini et al., 2021).

Yet, the effect sizes found in our study were somewhat lower than 
those reported in previous meta-analyses. This might be because our 
focus on secondary school students, whereas meta-analytic studies 
examined effectiveness of interventions across a range of grade levels 
and ages. The effects of interventions seem to be larger at the early 
elementary level than for higher grade levels, although few studies 
have examined effectiveness of tutoring programs in secondary school 
(Nickow et al., 2020; Education Endowment Foundation [EEF], 2021). 
Our effect sizes (g = 0.21; g = 0.26) are more in line with the 2 months 
learning gain (ES not reported) for tutoring program in secondary 
school reported in the Teaching and Learning Toolkit of the Education 
Endowment Foundation (EEF). Similar effects have recently been 
found in one of the few RCTs examining tutoring effects in secondary 
school (0.28SD; Guryan et al., 2023). It is generally harder to bring 
about learning gains in older students (Bloom et al., 2008), making 
smaller effect sizes very valuable, especially given that interventions 
other than tutoring have been found to be far less effective (Robinson 
and Loeb, 2021).

Differences between schools

Our results show large heterogeneity between schools, indicating 
that program effectiveness differed over schools, even when 
implementing the same type of program or having similar program 
goals. Program implementation thus seems to have been at least as 
important as the content and goals of the program. Similar types of 
programs may have been implemented differently, for example in 
duration, number of sessions, the person providing the intervention, 

or enthusiasm of program personnel, all important characteristics for 
program effectiveness (Robinson and Loeb, 2021). For example, it has 
been found that programs are more effective when implemented by 
teachers or trained professionals compared to non-professionals (e.g., 
parents or volunteers), when they take place during compared to after 
the school day, when they have a sufficiently high dose (although it is 
unclear what ‘sufficiently high’ entails), and when they are embedded 
into the school curriculum (Nickow et  al., 2020; Gamoran and 
Murnane, 2023). As there was only limited variation in these 
implementation measures in our study, we  could not examine 
program characteristics determining program effectiveness in further 
detail. For future studies, it is advised to not only look at differences 
in effectivity of different broader program types, but to also examine 
specific characteristics of the different program types.

Also, the underlying theory about why a program works is an 
important determining factor for program effectiveness: the theory of 
change (Weiss, 1997). Programs are generally more effective with well-
founded ideas about the program’s target group, goal, content, and 
mechanisms for reaching a goal. Worryingly, most schools in our 
study did not have clear ideas about how their program would reach 
its goals (De Bruijn et al., 2021), making it questionable whether they 
followed clear guidelines on program implementation that were in line 
with their theory of change. Although this seems particularly 
problematic when using novel, non-existing programs for which no 
guidelines yet exist, implementation fidelity is also an important 
determinant of effectiveness for existing interventions (Education 
Endowment Foundation [EEF], 2021). To get further insight into how 
and which aspects of program implementation may influence program 
effectiveness, future studies are advised to include measures of 
underlying theory of change and implementation fidelity as well.

Limitations

Important strengths of this study are the meta-analytic approach, 
taking into account differences within and between schools, and the 
inclusion of a large number of secondary school students. Yet, this 
study also has important limitations. Firstly, despite having a large 
number of participating students, the number of schools in our sample 
was small. It can be questioned whether the sample at school level is 
representative of Dutch secondary schools. Also, program effectiveness 
might depend on certain school characteristics, such as school size or 
location. Given our small sample of participating schools, we were not 
able to take such factors into account.

Secondly, some schools implemented multiple programs 
simultaneously, meaning that students may have participated in more 
than one program at a time. Possibly, program effects are 
multiplicative, meaning that program effectiveness is enhanced when 
participating in multiple programs. Unfortunately, we were limited in 
inferring whether students participated in multiple programs 
simultaneously, meaning we  only have information for their 
participation in the single programs. Also, again the small sample of 
participating schools restricted us in examining and comparing 
additive effects of different program combinations.

Thirdly, in the Netherlands (and elsewhere), there is no 
standardized monitoring system for academic achievement in 
secondary school, meaning that we were reliant upon averages of 
teacher-developed, unstandardized test outcomes. Such 
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unstandardized measures are seen as less reliable (Frisbie, 1988; Slavin 
and Madden, 2011; Dietrichson et al., 2017) as they can be biased due 
to, amongst others, differences in test content or testing conditions. 
Accordingly, larger effect sizes are generally found when comparing 
unstandardized to standardized test scores (e.g., De Boer et al., 2014; 
Cheung and Slavin, 2016; Wolf et al., 2020). Yet, by taking a meta-
analytical approach, we  largely controlled for between-school 
differences in measurement practices and outcomes. Also, this 
lowered reliability of teacher-developed tests is often more than 
compensated by averaging grades, which increases reliability and 
predictive validity (Meeter, 2023). Although standardized tests may 
produce more reliable outcomes, in themselves they are not necessarily 
more valid for evaluating intervention effectiveness, as validity also 
largely relies on the alignment between intervention goal and test 
outcome (Sussman and Wilson, 2019).

Lastly, we specifically focused on program effects on academic 
grades, whereas many schools also included goals related to 
non-academic outcomes, such as study skills or socio-emotional well-
being (De Bruijn et al., 2021). Given the concern that has been raised 
regarding effects of COVID-19 on students’ development in other 
domains than academic functioning, such as socio-emotional 
functioning (Racine et al., 2021; Samji et al., 2022), and the importance 
hereof for students’ academic performance (Durlak et  al., 2011; 
Domitrovich et  al., 2017), it seems important to include these 
outcomes in future studies as well. Possibly, effects on other outcomes 
can also provide a mechanism by which programs affect students’ 
academic performance (e.g., by participating in a program, students 
may feel more socially connected or become more motivated, in turn 
resulting in better academic performance; Durlak et al., 2011; Taylor 
et al., 2017). We included these outcome measures in our project as 
well, but unfortunately received too little response for reliable analyses.

Conclusion

Schools seem to have selected the students most in need of 
intervention to participate in their catch-up programs. Moreover, 
tutoring interventions seem to have helped secondary school students 
catch up some of the learning losses accrued during school closures 
due to COVID-19. General skills programs and homework support 
programs were not effective. Large heterogeneity was found between 
schools, implying that program implementation is at least as important 
for program effectiveness as the type and content of the program. Yet, 
many schools did not seem to have a clear idea on the mechanism 
underlying the desired effects. As program effectiveness is largely 
dependent upon the theory of change underlying the expected results 
(i.e., well-founded ideas about the program’s target group, goal, 
content, and mechanisms for reaching a goal), it seems vital that 
schools receive help in constructing a theory of change when deciding 
upon to-be-implemented school-based programs. This way, it can 
be ensured that schools spend their money and energy wisely, helping 
them in reaching their desired goals. In the end, this will hopefully 

result in them promoting their students’ academic development in a 
positive way.
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