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The Boost for reading  

Effects on classroom practices and student outcomesa 

by 

Helena Holmlund,b Josefin Häggblomc and Erica Lindahld 

February 15, 2024 

Abstract 

We evaluate the “Boost for Reading”, an in-service training program for teachers aimed at 
improving the teaching of literacy and boosting students’ reading and writing proficiency. The 
program provides research summaries about teaching strategies as a basis for group-based 
discussion, lesson preparations and evaluations under the supervision of a coach. The program 
was rolled out across Swedish compulsory schools in school years 2015/16–2017/18. We 
analyze the effects of the intervention using a staggered difference-in-differences strategy 
excluding treated schools as controls. We find that in lower secondary school, the program 
shifted the teaching towards a stronger focus on “reading strategies” and raised student test 
scores in the Swedish language, social study subjects, and science studies by on average 2–5 
percent of a standard deviation, respectively. However, we find no effects on teaching practices 
at stage 1, and accordingly, no effects on the youngest students’ test scores.  

Keywords: teacher training, professional development, literacy 
JEL-codes: I20, I28 

a We thank Björn Öckert, Sandra McNelly, Chris Karbownik, Caroline Hall as well as seminar participants at the 
Institute for Evaluation of Labour Market and Education Policy (IFAU) in Uppsala and at the IFAU and UCLS 
workshop on Education and Human Capital 2023 for valuable comments. We also thank Swedish National Agency 
for Education for collaborating in the collection of teacher survey data. 
b IFAU and Uppsala Center for Labor Studies (UCLS). 
c IFAU; e-mail: josefin.haggblom@ifau.uu.se 
d IFAU and Uppsala Center for Labor Studies (UCLS); e-mail: erica.lindahl@ifau.uu.se 
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1 Introduction 
The teacher profession is key to successful education. Many studies convincingly show that 

teacher quality matters and can improve both students’ test scores and non-cognitive outcomes 

(Rockoff 2004; Chetty et al., 2014; Liu and Loeb, 2019; Guryan et al., 2021). Education policies 

targeting the teaching profession therefore hold the promise of improving students’ learning 

outcomes, but is hindered by the fact that apart from experience, little is known about the 

determinants of teacher effectiveness (Burroughs et al., 2019; Wiswall, 2013; Hanushek, 2011; 

Leigh, 2010; Rockoff, 2004). Moreover, policies that affect teacher education and recruitment 

today will only have a marginal effect in the short term, since the stock of existing teachers will 

be unaffected by such policies. 

An alternative policy that has shown to be beneficial is teacher professional development, in 

the form of in-service training, coaching, collective lesson preparations, peer-to-peer 

observation and the like (see e.g. Angrist and Lavy, 2001; Grönqvist et al., 2021; and Briole and 

Maurin, 2022). When summarizing high quality studies of professional development programs, 

Yoon et al. (2007) find positive effects on student achievement. However, there are also 

examples of studies that do not find positive effects of teacher training: see for example Jacob 

and Lefgren (2004) and (Murphy et al., 2021). 

In this paper, we contribute to the literature on teacher professional development by 

evaluating the “Boost for Reading” program1, an in-service training program targeting teachers 

working in Swedish compulsory schools in school years 2015/16–2017/18. The purpose of the 

program was to improve teachers’ proficiency in teaching reading and writing, with the ultimate 

goal of boosting students’ literacy. The model followed the “Boost for Mathematics”, a similar 

program implemented in Swedish schools a few years before the Boost for Reading and 

evaluated by Grönqvist et al. (2021). In both the Boost for Mathematics and the Boost for 

Reading, teachers participated in the program during one academic year and the format was 

inspired by “Lesson study” – collegial lesson preparations and evaluations under the supervision 

of an experienced coach.2 However, while the Boost for Mathematics focused on mathematics 

and was directed towards teachers in this subject only, the Boost for Reading aimed to boost 

students’ literacy in reading and writing, and teachers in all subjects were invited to participate 

in the program. Thus, from the Boost for Reading we can learn about the importance of literacy 

for the performance in general, not only for the performance in one subject. From a policy 

 
1 “Läslyftet” also referred to as “The Literacy Boost” by, for example, The Swedish Agency of Education 
(Skolverket). 
2 See e.g. Chen and Zhang (2019) for a description of Lesson study. 
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perspective it is also informative to compare the results from the two programs to provide 

insights into how to boost student performance in an efficient way.3 Since both the 

implementation and to some extent the content of the programs are similar, we follow the 

evaluation strategy used by Grönqvist et al., (2021). The paper exploits the staggered roll-out of 

the program over the school years 2015/16–2017/18 in a difference-in-differences (DID) 

framework. Since there are many untreated schools, we can construct a control group that 

consists of never-treated schools as suggested by Callaway and Sant’Anna (2021) and Sun and 

Abraham (2021). The identification assumption is supported by results from balancing tests and 

tests for parallel pre-treatment trends between the control- and the treatment groups. 

During the roll-out of the program, we conducted a yearly teacher survey that was sent to 

about 5,000 teachers in a representative sample of schools. We follow the schools as they go 

into treatment or remain in the control group and estimate the DID of treatment on (self-

reported) participation in in-service training, collaboration and lesson preparations with 

colleagues, and teaching practices in the classroom. The results from the teacher survey show 

that the program was implemented in line with its intentions: Teachers received a boost in in-

service training in didactics and methods for teaching literacy. This was achieved through 

collegial collaboration and through the support of a coach during the implementation year. We 

observe that teachers in higher grades – who on average had lower skills in teaching literacy to 

start with – self-reported an improvement in their knowledge and skills after training. Among 

teachers in grades 7–9, we also find some evidence (in two out of eight outcomes studied) of 

changed teaching practices that align with a stronger focus on teaching literacy. We did not find 

any indication of changed teaching practices among teachers in lower grades (grades 1–6). 

With respect to student outcomes, we can observe national standardized test scores in 

Swedish and mathematics for students in all educational stages (grades 3, 6 and 9), while we 

can observe test scores in social study subjects and science studies only in grade 9. We find that 

the overall effect of the Boost for Reading on test scores in the Swedish language is positive but 

small: 1.3 percent of a standard deviation when evaluated over test scores in grade 3, 6 and 9. In 

general, the estimated effects tend to be slightly larger among students in higher grades. The 

effect increases to 2 percent of a standard deviation in Swedish when observed in grade 9 only. 

In mathematics, the corresponding results are statistically insignificant, but in line with those in 

Swedish. In social study subjects and in science studies, the estimated effects are larger: 4.6 and 

4.7 percent of a standard deviation, respectively.  

 
3 In this context it is interesting to note that the costs of the programs differ: In the Boost for Mathematics, the 
government grants covered the costs for coaches (20% of full time) and part of the costs for the participating 
teachers. In the Boost for Reading, the government grants only covered the costs for coaches. 

https://link.springer.com/article/10.1007/s00586-021-06994-y
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Professional development programs can contain a variety of elements. Several papers show 

positive effects of peer observation, which is a common theme in Lesson study (Murphy et al., 

2021; Burgess et al., 2021; Taylor and Tyler 2012)4. However, the Boost for Reading program 

did not emphasize peer observation but instead consisted of joint lesson planning and evaluation 

in the presence of a coach, using material such as research summaries and teaching strategies 

provided by the program. In a meta-analysis of causal studies of effects of coaching, Kraft et al. 

(2018) find large positive effects on student outcomes. We also know from the literature that it 

is possible to influence incumbent teachers by providing stricter teaching guidelines in terms of 

curriculum content and pedagogical practices. For example, Machin and McNally (2008) show 

that guidelines for teaching literacy had positive effects on students’ reading proficiency, and 

Jackson and Makarin (2018) find that teachers’ use of high quality instruction material has 

positive effects on student test scores. Our results are therefore in line with these studies, which 

show that coaching and access to didactic support material are successful components of 

teachers’ professional development. We also conclude that the Lesson study model can provide 

positive effects without peer-to-peer observation. 

The paper is organized as follows: section 2 describes the program and the institutional 

setting. The data and treatment assignment are presented in section 3. Section 4 presents the 

empirical strategy, section 5 presents the findings from the teacher survey, and section Effects 

on student test scores presents the effects on student outcomes. Finally, section 7 concludes the 

paper. 

2 The Boost for Reading  
The background to the “The Boost for Reading” program was a negative trend in literacy among 

Swedish students observed in international comparative studies. Both PIRLS 2011 (testing 10-

year-olds) and PISA 2012 (testing 15-year-olds) showed declining proficiency in reading and 

writing among Swedish students. The decline was particularly noticeable in their understanding 

of informational text. Moreover, teacher surveys indicated that teachers in Sweden taught 

“reading strategies” – that is, targeted strategies to decode and comprehend the meaning of a 

text – less frequently compared to their international counterparts (Skolverket, 2012; Mullis et 

al., 2017). In response to this concerning development, the government launched the Boost for 

Reading program with the purpose to enhance students’ literacy by improving teachers’ skills 

through a large-scale in-service training program for teachers. The National Agency for 

Education (NAE) was given the responsibility of running the program (Government bill 

 
4 Murphy, Weinhardt, and Wyness (2021) find positive effects for large schools (with more than one class per grade) 
and negative effects for small schools (with less than one class per grade). 
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U2013/7215/S), and it was launched in the academic year 2015/16.5 The NAE offers the 

intervention to teachers in all subjects, with the motivation that all teachers have a responsibility 

for developing students’ literacy. Initially, the program focused on compulsory schoolteachers 

teaching grades 1–9. After a year, pre-school, high school, school librarians and special 

education schools were also invited to take part in the program.6  

The NAE based the model on research on “professional learning and development” by Helen 

Timperley (Timperley et al., 2007) and a review of “collaborative continuing professional 

development” by Cordingley et al. (2003).7 The program largely resembles the “lesson study” 

approach (see Chen and Zhang, 2019) although it does not emphasize peer-to-peer observation. 

The NAE provides information on its website on how to implement the Boost for Reading 

program among teachers at the school level. In the following we summarize this information as 

it was presented in 2015/16.8 The program was based on frequent and structured group sessions 

under the supervision of an external coach. Each semester, the group worked with a content 

“module” over a span of 16 weeks. During a school year each teacher-group worked with two 

modules.  

Figure A1 and Figure A2 in Appendix illustrate how the sessions were organized: each 

module consisted of eight 2-week parts, where each part included four elements. Element A 

involved individual preparation, where teachers studied a popular writing research summary. 

Element B was a group session where teachers and coach jointly discussed the research material 

and planned a lesson. Element C was the actual teaching, and finally, element D was a group 

session involving discussion and evaluation of the teaching and lesson plan, supervised by the 

coach. Coaches were selected based on their qualifications and experience, requiring them to be 

certified Swedish teachers with a minimum of four years of experience. In parallel with 

coaching, they also participated in training led by the NAE. Typically, the coach would lead a 

group consisting of 6–10 teachers, who could be teaching the same or different subjects. The 

couch could be one of the colleagues at the same school or from another one. 

The “modules” were developed in collaboration with educationalists at Swedish universities 

and peer reviewed by researchers from a different university. Modules targeted different subject 

areas and grade levels. Examples are “Discussion of texts (grade 1–9)”; “Reading strategies for 

 
5 In 2014/15 the NAE started a pilot in 32 randomly selected schools. There were a limited number of modules 
available for these schools to choose from, implying that the program was not as comprehensive as when it was rolled 
out on a larger scale. One year later, in 2015/16, the Boost for Reading was rolled out on a larger scale and continued 
in the following years. The focus of this paper is on the school years 2015/16 – 2017/18, and the pilot schools are not 
used in the analysis.  
6 Nowadays the program is only available to teachers in preschool and in grades 1–3.  
7 Cordingley et al. (2003) do not select studies for the review based on high methodological evaluation standards. In 
fact, none of the studies were based on randomized controlled trials, and most studies reported correlations between 
professional development and outcomes. 
8 https://www.skolverket.se/skolutveckling/kurser-och-utbildningar/laslyftet-i-skolan. 
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informational text (grade 4–9)” and “Promote student learning in Science (grade 4–9)”. The 

modules are publicly available on the NAE website and they were available to all teachers, 

regardless of officially participating in the Boost for Reading program.9 Over the course of the 

program, more modules became available, and by June 2018, there were 29 modules to choose 

from. Although we do not have information on which modules teachers have used, download 

statistics from the NAE show that modules with content more generally related to teaching 

literacy have been downloaded much more frequently than specific modules such as “Literacy 

in mathematics” or “Literacy for students with Swedish as a second language”.10  

As Sweden has a decentralized education system where the school authority is at the local 

municipality level or is an independent school provider, the state offered state grants to 

encourage municipalities and schools to participate. Funding was distributed to regions in 

proportion to student numbers. Within regions, funding was distributed to school providers in 

proportion to the amount each school provider had applied for.11 The grants covered the salary 

costs for coaches, corresponding to about 10–20 percent (depending on number of teachers the 

coach is mentoring) of a full-time equivalent teacher wage. The grants did not provide 

additional funding for participating teachers’ time. By the end of the school year 2018/19, 25 

percent of all teachers in compulsory school had participated in the program, and the total cost 

in the spring of 2020 was SEK 640 million (about EUR 58 million at the time) (Skolverket, 

2020). Teachers were expected to spend about 60–80 hours on the Boost for Reading during one 

academic year. This should be done within the contracted “professional development time” of 

104 hours (or 11.4 full days) per year, according to their collective agreement.12 However, 

surveys show that teachers in Sweden spend less time on training than their contracted hours – 

about 5 days per year in primary school (grades 1–6) and 4.2 days in lower secondary school 

(grades 7–9) (Kirsten, 2020). The Boost for Reading is therefore likely to have implied an 

increase in the total amount of training – but it is also likely that it crowded out other types of 

training. We will investigate this issue in section 5 where we analyze the teacher questionnaire. 

Finally, a short description of the Swedish school system is necessary. We focus on 

compulsory education, spanning grades 1–9. Schools are typically organized around three 

stages, which end with standardized tests in grade 3, 6 and 9. At the lower stages (grades 1–3), 

students typically have a class teacher who teaches most subjects. In grades 4–6, there is more 

 
9 The official website today offers a large amount of (didactic support) material: 
https://larportalen.skolverket.se/#/moduler/5-las-skriv/alla/alla.  
10 Download statistics provided by the NAE. 
11 The last year the program existed with state funding in all grades of compulsory school was in 2019/20. In 
2018/19, only a very small number of compulsory schoolteachers participated, and we exclude these schools from our 
analysis. See Section Definition of treatment for more details on the definition of treatment. 
12 The amount of professional development time is stipulated by the main agreement (“Huvudöverenskommelse 21”) 
between the teachers’ unions and the Swedish Association of Local Authorities and Regions.  
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variation across schools and the same teacher may not necessarily cover all core subjects 

(mathematics, Swedish and English). In contrast, in grades 7–9 (lower secondary school), 

teachers are “subject teachers” who are specialists in a field or in a combination of fields. The 

Boost for Reading was also typically organized within a stage at the school. 

Grade retention is very uncommon, and students are moved up to the next grade regardless 

of their performance in individual subjects. After completing compulsory school, students who 

have failed subjects may retake them within the high school system. 

3 Data and descriptive statistics 
The paper builds on data from several sources; we combine information on participating 

teachers with school- and student-level data from Swedish administrative registers as well as 

survey data on the teachers. Our analysis data builds on the pupil register, which is merged with 

the results from national standardized tests taken in grades 3, 6 and 9. We also retrieve 

information on parental background (earnings, education level and immigration background) 

using family links in the multi-generation register. To arrive at our estimation data, we follow 

the strategy in Grönqvist et al. (2021) in their evaluation of the Boost for Mathematics. We 

sample students in the beginning of their stage (grade 1, 4 and 5) and assign treatment based on 

their expected school at the end of the cycle (grade 3, 6 and 9).13 The sampling years included in 

our study are 2010–2016, and the study outcomes are from years 2013–2019.14  

3.1 Definition of treatment 
The NAE required that schools receiving a state grant reported back on the identity of 

participating teachers. We acquired these data on teachers from the NAE and merged them with 

the teacher register for the years 2015/16–2017/18. By combining the treated teachers with the 

full universe of teachers and schools, we can identify 816, 588 and 406 schools with teachers 

participating in the program at stage 1, 2 and 3, that is in grades 1–3, 4–6 and 7–9, respectively. 

We use these data to compute descriptive statistics that illustrate the nature of the intervention, 

which also serve as a basis for how we define treated stages within schools. It’s important to 

note that in our data, we cannot link teachers to the specific classes and students that they teach. 

 
13 Students in stage 3 are sampled in grade 5 and assigned to the expected grade 9 school given their fifth-grade 
school assignment. We sample already in grade 5 since school choice is common in stage 3 and we want to avoid 
endogenous school choices in response to the intervention. In section 4 this is discussed further, and we also show in 
Appendix Table A2 that there is a high correlation between assigned and actual treatment status, suggesting that 
endogenous school choice is a minor problem. 
14 Unfortunately, we are not able to follow students after 2019 since national tests were suspended in 2020 and 2021 
due to the COVID 19-pandemic. 
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We can only merge teachers and students at the school level, and treatment is therefore defined 

at the school-stage level. 15 

It was at the discretion of the headmaster to decide which teachers should participate, and 

how to target the intervention (Swedish or other subject teachers). Table 1 shows that among 

participating teachers, the vast majority at stage 1 and 2 teach the Swedish language. This 

reflects the generalist “class teacher” system at lower levels where the teacher teaches most 

subjects. However, at the higher stage (grades 7–9), only 38 percent of the participants teach the 

Swedish language.  

Table 1. Share of participating teachers teaching the Swedish language, in any combination with other 
subjects 

Stage 1(grade 1–3) Stage 2(grade 4–6) Stage 3(grade 7–9) 
89% 71% 38% 

Note: Own calculations based on matching participating teachers with the teacher register. 

Figure 1 presents the distribution of the share of participating teachers at treated schools, by 

stage. The shares are calculated by excluding teachers in non-theoretical subjects. At lower 

stages, a majority of the teachers in participating schools take part in the program. At stage 3, 

there is a wider dispersion in terms of participation shares. 

In the lower stages, there is little ambiguity in terms of what “treatment” represents: most 

teachers teach a broad set of subjects and most of the teachers in participating schools take part 

in the program, while at stage 3 there is more heterogeneity with respect to subject-teachers who 

participate. In this context, it is not obvious how treatment should be defined. We have reasoned 

as follows: First, the treatment must be at the school level since we cannot link individual 

teachers to specific students or classes. Second, we want to have one definition since we want to 

compare the estimated effects of the same treatment across all stages and across subjects. Third, 

an important feature of the program was to invite all types of teachers to improve their teaching 

in literacy, and we therefore want the treatment definition to include many different types of 

teachers. Forth, the treatment definition must be theoretically linked to an outcome that we can 

observe in the end of all stages. In this context we define a treated school as a school where at 

least one of the participating teachers is teaching the Swedish language.16 Schools with 

participating teachers in other subjects but not in Swedish are dropped. With this definition, we 

end up with 814, 572 and 339 treated schools for stage 1, 2 and 3, respectively.  

 
15 Also note, we cannot rule out endogenous selection of program participation within school. Thus, a treatment 
definition at class level is not necessarily preferable. Since treatment is defined at the school level, we estimate 
intention to treat (ITT) estimates. 
16 We have access to outcome variables at all stages in the two core subjects Swedish and mathematics. Since most 
participating teachers at stage 3 teach Swedish and social study subjects (see Table 2), we have chosen Swedish as 
our main outcome of interest. 
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At stage 1 and 2 most teachers in Swedish also teach other subjects, but this is not the case at 

stage 3 (see Table 1). To learn more about what subjects participating teachers taught at stage 3, 

we calculate the treatment intensities in different theoretical subjects. Table 2 presents the share 

of participating teachers at stage 3 by subject, where teachers are weighted by their teaching 

time in each respective subject, in schools defined as treated. We conclude that the share of 

teachers who participated in the program (the treatment intensity at the school level) is around 

50 percent among all theoretical teachers at the school level, and almost 80 percent if weighted 

by the number of students in grade 9. However, when we look at specific subjects, the numbers 

vary. In Swedish and social study subjects the participation rate at the school level is higher, 

around 60 percent, while the corresponding rate in mathematics and science studies it is lower, 

around 30-40 percent, respectively.17  

 
17 This is an important difference between this evaluation and the one of the Boost for Mathematics. In the evaluation 
of the Boost for Mathematics, treated schools are defined as having more than 50 percent (unweighted) of the 
teachers in mathematics participating in the program.  
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Figure 1. Distribution of schools’ share of participating teachers 

 

Note: Own calculations based on matching participating teachers with the teacher register. Shares are calculated after 

excluding teachers in non-theoretical subjects. Stage 1 refers to grades 1–3, stage 2 refers to grades 4–6, and stage 3 

refers to grades 7–9. 
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Table 2. Share of participating teachers at stage 3 in schools defined as treated  

Share of teachers in: At school level Weighted by number of  
students in grade 9 at school  

All subjects 50.48 78.39 
Swedish 63.00 60.70 
Math 34.62 31.73 
Social study subjects 63.31 61.56 
Science studies 37.90 35.03 
Note: Own calculations based on matching participating teachers with the teacher register and the treatment definition 

at the school level. Shares are calculated using full-time equivalent teacher positions and the percentage teaching time 

per subject and teaching position among the theoretical subjects. This data is matched to the individual student 

population implying that the shares are weighted by the number of students in each school and treatment year. 

3.2 Outcome variables 
In Sweden, students take standardized national tests in Swedish and mathematics at the end of 

grades 3, 6 and 9. In grade 9, students are randomly selected to take one subject test in one of 

the sub-subjects within social study subjects and science studies.18 The tests in grades 6 and 9 

are comprehensive and should reflect the student’s overall knowledge and skills in the subject. 

Test results in grade 3, on the other hand, are less informative as they are primarily intended to 

assess whether the student has passed the pass mark according to the curriculum at this level. 

This difference in the outcome variables at stage 1 in comparison to at stage 2 and 3 may affect 

our possibilities to capture the impact of the Boost for Reading at the lowest stage.  

The national tests are graded at the local school by teachers using grading templates. A 

potential caveat is that the grades are “unfair” due to different grading standards at different 

schools, and that teachers may change grading standards after participating in the Boost for 

Reading. We cannot directly address these concerns, but in the analysis, we include school-fixed 

effects taking care of time invariant differences across schools. We also note that teachers are 

requested not to correct their own students’ tests, and that the written tests should be 

anonymized before the teacher who corrects them receives them.19 All test scores are 

standardized by grade and year to mean zero and standard deviation one.20 

 
18 Social study subjects include history, religion, geography and civics and science studies include biology, physics, 
and chemistry. 
19 Instructions from the National Swedish Agency for Education about how to correct national tests: 
https://www.skolverket.se/undervisning/grundskolan/nationella-prov-i-grundskolan/genomfora-och-bedoma-prov-i-
grundskolan. 
20 Each exam consists of several sub-tests, where the number of sub-tests differs across grades (3, 6 and 9) and over 
years. In some cases, sub-test scores are reported, but in some cases only one test grade is reported (pass/fail, or on a 
4 or 6 graded scale). In these latter cases, we attribute the grade a merit value. We standardize each test results by 
year in the population of test-takers.  
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3.3 Descriptive statistics 
Table 3 presents descriptive statistics of participating and non-participating schools. Overall, 

there are no striking differences between never treated and treated schools, nor between the 

different treatment waves. Treated schools have slightly higher shares of certified teachers, and 

more experienced teachers. Treated schools are more likely to be situated in urban 

municipalities, but less likely to be run by independent school providers. In the formal analysis 

differences in levels between treated and untreated schools are controlled for by school fixed 

effects. Potential pre-trend differences are discussed in section 6.1. 

Table 3. Descriptive statistics in 2014 (pre-treatment) 

 (1) (2) (3) (4) (5) (6) (7) (8) 
 Never treated Wave 1 (2015/16) Wave 2 (2016/17) Wave 3 (2017/18) 

 Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. 
Share certified teachers 0.843 0.133 0.865 0.108 0.878 0.101 0.881 0.096 
Average teacher 
experience (years) 

12.770 3.358 13.030 2.837 13.160 2.661 12.950 3.002 

Urban municipality 0.355 0.478 0.492 0.500 0.388 0.487 0.334 0.472 
Immigrant student 0.066 0.248 0.058 0.233 0.059 0.236 0.058 0.233 
School cohort size  55.430 41.27 74.63 42.68 63.700 37.85 65.940 38.800 
Independent school 0.122 0.327 0.085 0.279 0.039 0.194 0.033 0.179 
Predicted test scores −0.003 0.361 0.009 0.359 −0.000 0.344 0.014 0.351 
Test scores −0.006 1.006 0.022 0.981 0.006 0.998 0.019 0.977 
Observations 191,927  27,818  26,638  24,821  
Note: The table displays descriptive statistics of school and student characteristics by treatment status. All 

characteristics are measured in the year 2014, pre-treatment. Predicted test scores constitute a composite measure of 

student background characteristics, that is, a prediction from a regression of test scores in Swedish on student’s 

gender, immigration status, age at immigration, mother’s and father’s birth year, mother’s and father’s income and 

indicators for parents’ highest level of education. Test scores refer to test scores in Swedish, and are standardized to 

mean zero, standard deviation 1. 

3.4 Teacher survey 
In collaboration with the Swedish National Agency for Education we have conducted a survey 

on teacher practices and professional development. A representative sample of 5,000 teachers in 

500 schools were followed yearly for four years, starting in the academic year 2014/15. The 

questionnaire was sent to teachers teaching the Swedish language and/or social study subjects. 

The survey focused on teaching literacy, but also included questions about in-service training, 

self-assessments of own teaching skills and collaborations with colleagues. Across the waves, 

the response rate was about 41–53 percent. Responding teachers from participating and non-

participating schools did not show any systematic differences in their reported background 

characteristics, see Table A1. However, the response rate seems to be somewhat higher among 

teachers qualified to teach Swedish in participating schools the year the program was introduced 

at the school. This is not the case the first and second year after implementation, suggesting that 
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the implementation of the program boosted the response rate among qualified teachers in 

relation to the non-qualified. 

4 Empirical strategy 
We exploit the staggered implementation of the Boost for Reading and the fact that many 

schools never participated in the program. We use a differences-in-differences design and 

follow the recent literature that removes earlier treated cohorts from the control group.21 We use 

only never-treated schools as controls in a stacked regression and as such we estimate the 

effects of the Boost for Reading by comparing changes in outcomes in treated schools, to the 

corresponding changes in outcomes in schools that never participated. 

Treatment is defined over stage (1, 2 and 3) and the corresponding outcomes in grades 

g = {3, 6, 9}, school s, and calendar year t. In detail, for each implementation wave {2015/16, 

2016/17, 2017/18}, we keep only schools treated in that year, and schools that never 

participated.22 We then stack the data for each wave and estimate all possible treatment effects 

by grade g and event time τ. We estimate the following event-time regression model: 

𝑦𝑦𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = � � 𝜃𝜃𝜏𝜏𝜏𝜏𝐷𝐷𝑠𝑠1[𝜏𝜏,𝑔𝑔] + 𝛾𝛾𝑠𝑠𝑠𝑠
𝜏𝜏≠−1𝑔𝑔

+ 𝜇𝜇𝑔𝑔𝑔𝑔 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 

where the outcome y of student i, in grade g, school s, calendar year t is regressed on a set of 

dummy variables (D) indicating the treatment status for a school and year by grade and event-

time τ, a school-fixed effect interacted with grade (𝛾𝛾𝑔𝑔𝑔𝑔) and a year-fixed effect interacted with 

grade (𝜇𝜇𝑔𝑔𝑔𝑔). We estimate a set of parameters 𝜃𝜃𝑔𝑔𝑔𝑔 and compute the overall treatment effect 𝜃𝜃 as a 

weighted sum of the estimated effects over all grades and event time 0, 1, 2 and 3. Weights are 

defined as the share of treated students that are used to identify that specific parameter, over all 

treated students: 𝜗𝜗𝑔𝑔𝑔𝑔 = 𝑠𝑠𝑠𝑠𝑠𝑠(𝑛𝑛𝑖𝑖𝑖𝑖𝑖𝑖)
𝑠𝑠𝑠𝑠𝑠𝑠(𝑁𝑁𝑖𝑖)

;𝑁𝑁 = 1 if 𝐷𝐷𝑠𝑠𝑠𝑠τ = 1; 𝑛𝑛𝑖𝑖𝑖𝑖𝑖𝑖 = 1 if 𝐷𝐷𝑠𝑠𝑠𝑠𝑠𝑠1[𝑔𝑔, 𝜏𝜏] = 1. Standard 

errors are clustered at the school level and weighted using the same procedure. 

In our data we include outcome data from the school year 2012/2013 and follow outcomes 

until the school year 2018/19.23 We present the overall effect 𝜃𝜃, but also alternative 

configurations by event time (𝜃𝜃𝜏𝜏) and grade (𝜃𝜃𝑔𝑔). In this setting, event time will capture time 

from the implementation year to the test year. The first year (τ=0) measures the effect on 

 
21 When earlier treated cohorts are included as controls, effects may be biased in case there are heterogeneous 
treatment effects across cohorts and over event time (Callaway and Sant’Anna, 2021; Sun and Abraham, 2021). 
22 Note also that the fixed effects are also interacted by wave. 
23 That means that for the first implementation wave (2015/16), we can evaluate effects up until the fourth year after 
the program, that is, for students who had not yet started the school-stage and therefore were not directly affected 
during the implementation year but may have benefited if teacher practices were changed on a permanent basis. 
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students that were in grade 3, 6 or 9 in the year when the program was running.24 The second 

year (τ=1) measures the effect on students that were in grade 2, 5 and 8 in the implementation 

year, and whose test scores are measured in grade 3, 6 and 9. If the program has permanent 

effects on teachers’ classroom practices, this group potentially benefits from two years of 

treatment duration. If instead teachers do not continue the methods and content provided by the 

Boost for Reading in the second year, any positive effects from the implementation year might 

fade out by the time we observe test scores. Lastly, effects may differ by students’ age, e.g. if 

there are sensitive periods for learning certain skills, or if there are dynamic complementarities 

in skill production (Cunha and Heckman, 2007). In sum, differences in effects by event time can 

emerge for several reasons: treatment duration, fade-out, and child’s age at treatment. 

The difference-in-differences analysis is based on the identifying assumption that treated 

schools would have followed the same outcome trend as control schools, in the absence of 

treatment. However, this assumption may be violated if schools that exhibit a positive trend 

(due to e.g., recruitment of high-quality teachers) are more likely to select into the program, or if 

parents endogenously choose to opt in or out of participating schools. To handle the latter issue, 

we sample students in the beginning of each stage (grade 1, 4 and 5) and assign treatment based 

on their expected school in grade 3, 6 and 9. For three out of four treated cohorts, students had 

already selected schools when the Boost for Reading was implemented, and we avoid the 

problem of endogenous school selection correlated with treatment status. Our results are 

therefore reduced form estimates of assigned treatment status. However, “first stage” estimates 

of actual treatment status (based on the school attended in the test year) on assigned treatment 

status (based on expected school) show that actual treatment corresponds to expected treatment 

status for 82 percent of students. The reduced form effects are therefore close to the treatment 

effect on the treated (see Table A2 for first-stage estimates).25 

To further address the parallel trends assumption and potential compositional differences, we 

provide two standard tests. First, we investigate whether treated and untreated schools are on 

different compositional trends by tracking how students’ expected test scores evolve in the post-

treatment period. Second, we test for parallel trends in the pre-treatment period in an event-

study.  

 
24 The national tests are mainly conducted during the spring semester; thus, we may observe any potential impact of 
the program already during the implementation year. 
25 Note that the treatment effect of the treated is at the school level. All teachers in a treated school have not 
participated in the program, and all students in a treated school are hence not necessarily facing a teacher who has 
participated in the program.  
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5 Effects on teachers 
We start by presenting results from the teacher survey that show how the program was 

implemented, how it affected teachers’ self-assessed competence, and how it changed teaching 

practices.  

We use the stacked regression model presented in section 4 to estimate the effects. Teachers 

are assigned to the school where they work (i.e., the school for which they answered the 

survey), so results should be interpreted as average effects among teachers in treated schools in 

comparison to untreated schools. The panel with teacher survey answers spans four years 

(observed during the spring in 2015–2018), and we estimate effects for the implementation year 

and the two subsequent years. The year before implementation defines the baseline. Of 

particular interest is whether any potential effect shows up immediately after the 

implementation of the program and how long it lasts.  

5.1 Implementation 
The results from the survey data confirm and complement the results from a process evaluation 

based on interviews and surveys among coaches, teachers and headmasters by Carlbaum et al. 

(2019). On average, participating teachers received about 20 more hours of training in teaching 

literacy than teachers in control schools during the implementation year. This is shown in 

below. They also reported a few more hours of training in didactics and subject knowledge in 

Swedish, and this increase in training continued after the implementation year, suggesting a 

more long-lasting effect. Importantly, there was no corresponding effect in subject knowledge in 

social study subjects, thus, the training was in didactics or subject knowledge in Swedish. 

Moreover, other training was not crowded out; thus, the program was a boost in in-service 

training.  

We also asked if the training in teaching literacy was via “collegial collaboration” and 

“support through a coach”, which are two essential parts of the Boost for Reading program. 

Participating teachers reported significantly higher levels of training both via collegial 

collaboration and via support through a coach the implementation year, but not during (the) 

other years. This is in line with Carlbaum et al.’s (2019) conclusion that the group-based 

lesson planning and pedagogical development started to fade out when the official 

program period came to an end. We have also estimated the corresponding effects by grade 

level, and the magnitudes of the estimated effects are about the same across all stages. From 

these results, we conclude that the program was implemented in accordance with its intentions. 

To further shed light on how the program affected teachers’ work, we asked questions about 

how they collaborate with other teachers, such as whether they plan lessons together with 
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colleagues, or discuss teaching issues etc. Out of nine questions asked, we find one statistically 

significant effect: participating teachers planned lessons together with colleagues to a higher 

degree, which is in line with the intentions of the Boost for Reading program (see Table A3 for 

the average results across all grades for each specific question).26 It’s worth noting that we had a 

specific question about the prevalence of peer observation, which has been an important part in 

earlier successful teacher training programs (Yoon et al., 2007) but not an essential part of the 

Boost for Reading. The estimated effects of the Boost for Reading on this outcome suggest, as 

expected, that it was not an important part of the Boost for Reading program.  

 

 
26 Analyzing the estimated effects by grade level, it turns out that this statistically significant effect on planning 
lessons together with colleagues is driven by grade 4–6 teachers. 
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Table 4. Effects of the Boost for Reading on teachers' different training activities  

This academic year, how many hours have you participated in in-service training including 

Teaching literacy (hours per school year) 

 Pooled Implementation year One year after Two years after 

Effect 7.8059*** 19.7455*** 3.0491 -2.9961 

SE [0.862] [1.104] [1.482] [1.966] 

Observations 19,806 19,806 19,806 19,806 

In addition to training in teaching literacy: 

Didactics/methodology or subject knowledge in Swedish (hours per school year) 

Effect 2.288*** 3.6267*** 2.5569*** 1.6911 

SE [0.584] [0.810] [0.930] [1.088] 

Observations 17,612 17,612 17,612 17,612 

Control group average 6.634    

Didactics/methodology or subject knowledge in social study science (hours per school year) 

Effect 0.3105 0.0035 0.3598 1.5077 

SE [0.477] [0.593] [0.713] [0.980] 

Observations 17,592 17,592 17,592 17,592 

Control group average 4.504    

Other (hours per school year) 

Effect 0.3448 -2.6749 3.3811 3.2414 

SE [0.930] [1.106] [1.613] [1.669] 

Observations 17,371 17,371 17,371 17,371 

Control group average 13.458    

Has the training in teaching literacy included: 

Collegial collaboration (yes/no) 

Effect 0.0787*** 0.1273*** 0.0679 0.0505 

SE [0.0189] [0.0214] [0.0318] [0.0375] 

Observations 13,728 13,728 13,728 13,728 

Control group average 0.882    

Support through supervision (yes/no) 

Effect 0.0969*** 0.2172*** 0.0126 -0.0294 

SE [0.0306] [0.0390] [0.0444] [0.0680] 

Observations 11,807 11,807 11,807 11,807 

Control group average 0.378    

Note: The table shows the estimated effects of the Boost for Reading on teachers’ self-reported training activities. All 

models include school-fixed effects interacted with grade and wave and a year fixed effect interacted with grade and 

wave. Baseline is the average response reported in the control group. Cluster-adjusted standard errors at the school 

level are in brackets and */**/*** refers to statistical significance at the 10/5/1 percent level. 
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5.2 Self-assessed competence 
To evaluate the effect on teachers’ knowledge and skills in teaching literacy, we asked if they 

believed they had sufficient knowledge and skills to teach literacy. Interestingly, we find a clear 

increase of about 20 percentage points in the probability of reporting “good” or “very good” 

(instead of “neutral”, “bad” or “very bad”) among teachers at stage 2 and 3 (see Table 5 for 

these results) during the implementation year. Among teachers at stage 1 we do not observe a 

corresponding increase. Note also that the baseline observed in the control group is higher 

among teachers in the lower grades, suggesting that they generally assess their knowledge and 

skills in teaching literacy higher. This conclusion is also supported by survey answers on formal 

education in teaching literacy. From these, we learn that there are clear differences across 

stages. As many as 96 percent of all responding teachers at stage 1 had studied didactics and 

methods for teaching literacy at university level, while the corresponding shares among teacher 

at stage 2 and 3 are 0.88 and 0.71 (Holmlund et al., 2021). In this context, it is also interesting to 

note that Carlbaum et al. (2019) conclude that Swedish language teachers with pedagogical 

training from higher education should already be familiar with the Boost for Reading 

content. Taken together, the Boost for Reading program especially boosted self-assessed skills 

among teachers in higher grades, who on average had lower skills in teaching literacy to start 

with.  

Table 5. Self-assessed competence in teaching literacy by grade 

To which degree do you think that you have sufficient knowledge and skills to teach literacy? 
Dependent variable is the probability to report “good” or “very good” in comparison to “very low”, “low” and “neutral”. 
 Pooled Implementation year One year after Two years after 

Grade 1-3 

Effect −0.0266 -0.0096 −0.0166 −0.0989 

SE [0.0564] [0.0534] [0.0695] [0.103] 

Observations 6,362 6,362 6,362 6,362 

Control group average 0.8525    

Grade 4-6 

Effect 0.1727 0.2186*** 0.1591 0.0656 

SE [0.0704] [0.0648] [0.0855] [0.126] 

Observations 5,469 5,469 5,469 5,469 

Control group average 0.7532    

Grade 7-9 

Effect 0.1632 0.2358*** 0.1849 −0.0265 

SE [0.0711] [0.0711] [0.0998] [0.102] 

Observations 7,985 7,985 7,985 7,985 

Control group average 0.6153    
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Note: The table shows the estimated effects of the Boost for Reading on teachers’ self-assessed competence to teach 

literacy. All models include school-fixed effects interacted with grade and wave and a year fixed effect interacted 

with grade and wave. The baseline is the average response in the control group. Cluster-adjusted standard errors at 

the school level are in brackets and */**/*** refers to statistical significance at the 10/5/1 percent level. 

5.3 Teaching practices 
Finally, we asked the teachers about their teaching practices. It is difficult to derive clear 

hypotheses from the modules about how the program is expected to affect teaching practices. 

We chose to ask eight questions that also appear in PIRLS and that have been claimed to be 

important tools in teaching literacy (Skolforskningsinstitutet, 2019).27 We estimate dynamic 

effects for all grades separately. It turns out that the estimated effects among teachers at stage 1 

and 2 were generally small and not statistically significant. This is in line with the results 

presented in Table 5, which show that teachers in lower grades assessed a smaller or no change 

in self-reported competence in teaching literacy after the Boost for Reading program compared 

to teachers in higher grades. Among teachers at stage 3, however, we do find evidence of 

changed teaching practices: Table 6 presents positive effects in two out of eight outcomes on 

teaching practices for stage 3 teachers. After the program, they more often ask the students “to 

identify the main ideas of what they have read”, and to “compare what they have read with other 

things they have read”. The estimated effects on the other outcomes are not statistically 

significant. We also know from Carlbaum et al. (2019) that teachers participating in the program 

did not always perform the teaching activity in their ordinary teaching as proposed by element C 

(see Appendix Figure A2), suggesting that we should not expect full implementation.  

Table 6. Estimated effect on teaching practices among teachers at stage 3 

How often do you ask the students to do the following in your teaching about and with text? 
Dependent variable is the probability that the teacher answered “often” or “very often” in comparison to “never”, “rarely” 
and “sometimes”. 
 Pooled Implementation year One year after Two years after 

Locate information within the text 

Effect −0.0438 −0.0552 −0.0282 −0.0432 

SE [0.0257] [0.0281] [0.0336] [0.0426] 

Observations 7,970 7,970 7,970 7,970 

Control group 
average 

0.843 0.843 0.843 0.843 

Identify the main ideas of what they have read 

Effect 0.0936*** 0.1037*** 0.111*** 0.0454 

SE [0.0335] [0.0372] [0.0399] [0.0523] 

Observations 7,980 7,980 7,980 7,980 

 
27 More specifically, we use question 22 in the teacher questionnaire, PIRLS 2016 grade 4: 
https://nces.ed.gov/surveys/pirls/pdf/P16_TQ_final.pdf.  
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Control group 
average 

0.764 0.764 0.764 0.764 

Explain or support their understanding of what they have read  

Effect 0.0499 0.0275 0.0983 0.0239 

SE [0.0351] [0.0345] [0.0465] [0.0538] 

Observations 7,948 7,948 7,948 7,948 

Control group 
average 

0.752 0.752 0.752 0.752 

Note: The table continues on the next page. 
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Table 6. Estimated effect on teaching practices among teachers at stage 3, cont. 

Compare what they have read with experiences they have had 

Effect 0.0565 0.0473 0.0734 0.0505 

SE [0.0364] [0.0366] [0.0468] [0.0570] 

Observations 7,965 7,965 7,965 7,965 

Control group average 0.654 0.654 0.654 0.654 

Compare what they have read with other things they have read 

Effect 0.1186*** 0.0964 0.1423*** 0.1303 

SE [0.0405] [0.0411] [0.0495] [0.0665] 

Observations 7,942 7,942 7,942 7,942 

Control group average 0.521 0.521 0.521 0.521 

Make predictions about what will happen next in the text they have read  

Effect 0.0775 0.0549 0.1076 0.0803 

SE [0.0323] [0.0347] [0.0437] [0.0550] 

Observations 7,946 7,946 7,946 7,946 

Control group average 0.416 0.416 0.416 0.416 

Make generalizations and draw inferences based on what they have read 

Effect 0.0483 0.0327 0.0562 0.0694 

SE [0.0375] [0.0381] [0.0463] [0.0629] 

Observations 7,946 7,946 7,946 7,946 

Control group average 0.706 0.706 0.706 0.706 

Describe the style or structure of the text they have read 

Effect 0.0552 0.0539 0.07 0.0356 

SE [0.0395] [0.0380] [0.0506] [0.0665] 

Observations 7,938 7,938 7,938 7,938 

Control group average 0.458 0.458 0.458 0.458 

Note: All models include school-fixed effects interacted with grade and wave and a year fixed effect interacted with 

grade and wave. The questions asked follow question 22 in the teacher questionnaire: PIRLS 2016 grade 4 survey. 

The outcome is the probability that the teacher answered “often” or “very often” to the specific question. The scale is 

“never”, “rarely”, “sometimes”, “often” and “very often”. Baseline is the average response reported in the control 

group. Cluster-adjusted standard errors at the school level are in brackets and */**/*** refers to statistical 

significance at the 10/5/1 percent level. 

We have concluded that the Boost for Reading improves self-assessed skills especially among 

teachers in higher grades who more often lack formal education in teaching literacy. To 

investigate if earlier skills are related to the impact on changed teaching practices, we have 

estimated the program effects by pooling all the outcomes with respect to teaching practices 

reported in Table 6 but dividing the sample depending on whether the teacher had formal 

education in teaching literacy or not. Panel A and B, respectively, in Appendix Table A4 
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presents the results. It turns out that the estimated positive effects are driven by teachers who 

lack formal education in teaching literacy, supporting the hypothesis that the Boost for Reading 

mainly improved skills in teaching literacy among teachers with lower previous knowledge, and 

that is to a higher degree teachers at stage 3.  

5.4 Summary 
Taken together, we can conclude that the Boost for Reading program was appropriately 

implemented, increased training in teachers’ collegial collaboration and support through 

supervision, and that participating teachers at least in higher grades rated their self-assessed 

competence in teaching literacy higher after taking part in the Boost for Reading program. We 

also observe that teachers who lack formal education in didactics changed their teaching 

practices, but we do not observe the same pattern among teachers with formal education in 

didactics, which could be explained by their higher previous knowledge and skills in teaching 

literacy. Thus, the higher degree of lack of formal education in didactics among teachers at 

higher stages may explain the larger impact of the Boost for Reading on self-assessed 

competence in teaching literacy at higher stages.  

6 Effects on student test scores 
We now turn to the performance of students after the school has implemented the Boost for 

Reading program among the teachers. We begin by presenting treatment effects on test scores in 

the Swedish language and mathematics, that is, the weighted sum of the estimated effects over 

all waves and event time 0, 1, 2 and 3, pooled over all grades and for each grade separately. 

This is followed by a sensitivity analysis. We then present the results on test scores in social 

study subjects and science studies followed by heterogenous effects of the overall impact. 

However, we start by presenting results from two balance tests. 

6.1 Balance tests 
Table 7 presents results on i) the probability of taking the test and ii) predicted test scores 

(within the test-taking population). These two outcomes address compositional differences 

between treated and control schools.28 We use our baseline specification, but the outcomes are 

an indicator for whether a student takes the test and predicted test scores (an index of students’ 

family background characteristics), respectively. We present the pooled effect over all event-

time periods for grades 3, 6 and 9 combined (column 1) and separately for the different 

 
28 The probability to take the test can also be seen as a positive outcome, given that the weakest students are least 
likely to take the test. However, if there are effects on test-taking, they are likely to also affect the student 
composition which complicates the effect evaluation. 
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educational stages (columns 2–4). The table convincingly shows that the Boost for Reading did 

not affect test-taking, nor are there any compositional changes across treated and control 

schools, as judged from the close-to-zero coefficients on predicted test scores.  

Table 7. Effects on test-taking and predicted Swedish test scores 

 (1) (2) (3) (4) 
 All grades pooled Grade 3 Grade 6 Grade 9 
Outcome: Non-missing test result 
Pooled effect 0.0024 0.0009 0.0038 0.003 
 [0.0035] [0.002] [0.0034] [0.0102] 
     
Observations 5,145,898 1,801,782 1,813,662 1,530,454 
R-squared 0.126 0.126 0.091 0.122 
     
Wave*grade*school f.e. Yes Yes Yes Yes 
Wave*grade*year f.e. Yes Yes Yes Yes 
Baseline (in control group): 0.928 0.958 0.937 0.882 
  
Outcome: Predicted Swedish test scores 
Pooled effect 0.0003 -0.0005 0.0009 0.0009 
 [0.0014] [0.0015] [0.0029] [0.0032] 
     
Observations 4,774,821 1,725,536 1,699,374 1,349,911 
R-squared 0.124 0.202 0.119 0.098 
Wave*grade*school f.e. Yes Yes Yes Yes 
Wave*grade*year f.e. Yes Yes Yes Yes 
Note: Each estimate represents a weighted average of wave and event-time effects. Robust standard errors in brackets 

are clustered at the school level. *** p<0.01, ** p<0.05, * p<0.1 

6.2 Swedish language and mathematics 
Table 8 presents the baseline results of the effects of the Boost for Reading on student test 

scores in the Swedish language and in mathematics. On average, across all grades, the Boost for 

Reading has a statistically significant but very small positive effect on test results in Swedish, 

amounting to 1.3 percent of a standard deviation. This estimated pooled effect is driven by 

improved results in grades 6 and 9, where the point estimates are closer to 2 percent of a 

standard deviation. In mathematics, the estimates are smaller, not statistically significant but 

positive, and the pattern is in line with the results in Swedish, namely larger estimates in higher 

grades. Studies of teacher interventions in the U.K. indicate that programs which had positive 

effects on reading also lead to improvement in mathematics (Machin and McNally, 2008; 

Machin et al., 2018).29 However, since we do not get statistically significant estimates of 

the Boost for Reading on mathematics, we cannot confirm those results in this study.  

 
29 For example, the reading demand (in terms of text difficulty) of mathematics tests can be nearly 70 percent of that 
of a reading assessment (Machin and McNally, 2008). 
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Detecting small effects of 1–2 percent of a standard deviation is demanding in terms of 

precision. In Figure 2, we present the estimated effects by event time for Swedish (panel a) and 

mathematics (panel b). In neither Swedish nor mathematics, the time-varying estimates are 

statistically different from zero. The lagged treatment estimates are, in Swedish all close to zero 

and insignificant, which indicates that treated and control schools are on parallel trends in the 

pre-period and lends support to the identifying assumption. In mathematics, the corresponding 

estimates are also all insignificant, which is reassuring, but they are not stable around zero 

implying that it is harder to get precise results for this outcome. 

The main takeaway from the pooled estimates is that the overall effect of the Boost for 

Reading program on Swedish test scores is small. Apart from the fact that such a small effect is 

difficult to detect even in large samples with high statistical power, it is a small effect also in 

comparison to many other educational interventions.30  

Table 8. Baseline effects on test scores, all grades 

 (1) (2) (3) (4) 
 All grades pooled Grade 3 Grade 6 Grade 9 
Test score outcome: Swedish 
Pooled effect 0.013** 0.0053 0.017 0.0204* 
 [0.0061] [0.0091] [0.0117] [0.011] 
     
Observations 4,774,825 1,725,536 1,699,374 1,349,915 
R-squared 0.068 0.056 0.081 0.067 
Wave*grade*school f.e. Yes Yes Yes Yes 
Wave*grade*year f.e. Yes Yes Yes Yes 
  

Test score outcome: Mathematics 

Pooled effect 0.0088 0.0034 0.0125 0.0139 

 [0.0061] [0.0095] [0.011] [0.0102] 

     

Observations 4,677,236 1,735,260 1,702,778 1,239,198 

R-squared 0.091 0.067 0.117 0.089 

Wave*grade*school f.e. Yes Yes Yes Yes 

Wave*grade*year f.e. Yes Yes Yes Yes 

Note: Each estimate represents a weighted average of wave and event-time effects. Robust standard errors in brackets 

are clustered at the school level. *** p<0.01, ** p<0.05, * p<0.1 

 

 
30 Benchmarks for interpreting effect sizes of educational interventions can be found in Kraft (2020). The benchmarks 
have been based on estimates from 747 randomized control trials (RCTs) evaluating educational interventions on 
standardized test scores. According to benchmarks, effects smaller than 0.05 of a standard deviation can be 
considered small, effects between 0.05–0.20 represent medium effects; and effects larger than 0.2 can be considered 
large. 
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Figure 2. Event-time effects on test scores, all grades pooled 

Panel a) Swedish 

 

Panel b) Mathematics 

 
Note: Each event-time estimate represents a weighted average of wave-specific effects. The reference year is t-1. The 

95-percent confidence intervals are based on cluster-robust standard errors clustered at the school level. 

 

-.0
4

-.0
2

0
.0

2
.0

4
.0

6
Ef

fe
ct

 (s
d)

-4 -3 -2 -1 0 1 2 3
Year from first implementation

-.0
2

0
.0

2
.0

4
.0

6
Ef

fe
ct

 (s
d)

-4 -3 -2 -1 0 1 2 3
Year from first implementation



 

28 IFAU -The Boost for Reading 

6.3 Sensitivity analysis 
We test the robustness of our results in Swedish using a variety of alternative specifications. 

Table 9, column 1, presents the baseline results. In column 2 we add student background 

controls, and the estimates remain very similar. In column 3, we include controls for other 

school interventions that were ongoing at the time (the “Boost for Mathematics” and the “Career 

teacher reform”), and again, the estimates are robust to the inclusion of these controls.31 

In Appendix Table A5, we test the sensitivity of the standard errors to the level of clustering. 

We find that the standard errors are very similar regardless of whether we cluster at the school 

level (baseline), the municipality level, or at the school-stage level.32  

Table 9. Robustness test of baseline result, including controls 

 (1) (2) (3) 
Test score outcome: Swedish   
Pooled effect 0.013** 0.0117** 0.0129** 
 [0.0061] [0.0058] [0.0061] 
    
Observations 4,774,825 4,774,825 4,774,825 
R-squared 0.068 0.175 0.068 
    
Student background controls  Yes  
School intervention controls   Yes 
Wave*grade*school f.e. Yes Yes Yes 
Wave*grade*year f.e. Yes Yes Yes 
Note: Each estimate represents a weighted average of wave and event-time effects. Student background controls in 

column 2 are: gender, first- or second-generation immigrant, mother’s and father’s income and dummies for mother’s 

and father’s level of education. The school intervention controls in column 3 are the share of treated mathematics 

teachers in the “Boost for Mathematics” and dummies for whether the school took part in the Career teacher reform. 

Robust standard errors in brackets are clustered at the school level. *** p<0.01, ** p<0.05, * p<0.1 

6.4 Social study subjects and science studies 
Our data allow us to study the effect of the Boost for Reading on test scores also in social study 

subjects and in science studies, but only in grade 9. Table 10 presents the results: we find 

positive effects on student performance in both social study subjects and science studies in 

grade 9 of about 4–5 percent of a standard deviation.33 These estimated effects are twice as large 

as the corresponding estimated effect in Swedish. Figure 3 presents the estimated effects on 

pooled test scores in social study subjects and science studies by event-time. In the post-period, 

 
31 See Grönqvist m.fl. (2021) and Grönqvist m.fl. (2022) for more details of these reforms. 
32 An additional concern is that when analyzing stage 2 and 3, the effects could be confounded by earlier treatment 
status in the previous stage. As an example, a student could have been treated in grade 6 in 2015/16 and will emerge 
as a grade 9 test-taker in 2018/19 (our last outcome year). When dropping 2018/19 from the analysis sample, we find 
that the baseline effect for all is 0.009 (se 0.0065). In addition, the larger and more precisely estimated estimates 
presented in section 6 are robust to excluding the last outcome year. 
33 In Table A6 we present the corresponding results on predicted test scores in mathematics, social study subjects, and 
science studies, which show that treated and control schools are balanced also with respect to expected performance 
in these subjects. 
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the estimated effects are in general higher and increases somewhat over time. During the pre-

treatment period the estimates are lower, and they are jumping around but importantly: they do 

not suggest any clear difference in pre-trends. 

Table 10. Effects on test scores in social study subjects and science studies 

 (1) (2) 

 Grade 9 Grade 9 

Test score outcome: Social study subjects Science studies 

Pooled effect 0.0466*** 0.0463*** 

 [0.0124] [0.0141] 

   

Observations 1,391,255 1,357,184 

R-squared 0.099 0.097 

   

Wave*grade*school f.e. Yes Yes 

Wave*grade*year f.e. Yes Yes 

Note: Each estimate represents a weighted average of wave and event-time effects. Robust standard errors in brackets 

are clustered at the school level. *** p<0.01, ** p<0.05, * p<0.1 
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Figure 3. Event-study on test scores in grade 9 in social study subjects and science studies pooled 

 
Note: Each event-time estimate represents a weighted average of wave-specific effects. The reference year is -1. The 

95-percent confidence intervals are based on cluster-robust standard errors clustered at the school level. 

The estimated effects presented in Table 10 suggest that the Boost for Reading boosted student 

performance in social study subjects and science studies more than performance in the Swedish 

language. It is also interesting to note that the estimated impact is about the same in both social 

study subjects and science studies despite the fact that the share treated teachers at the school 

level is much higher in the former subjects (at the school level around on average 60 percent vs 

40 percent, see Table 2). This may seem surprising but given the program’s focus on integrating 

literacy broadly across all subjects and the participation of teachers from different disciplines, 

we have no a priori expectation on the relative effect sizes across subjects. Moreover, this 

pattern suggests that literacy is a general skill important for performing well in many different 

subjects, and this skill can be acquired in one subject and used in another. 

6.5 Heterogeneous effects  
In this section we examine heterogeneous effects of the program in various dimensions. We 

explore whether the program was particularly beneficial for certain types of students and 

schools. For precision reasons, we focus on pooled grade 9 test scores in Swedish, social study 

subjects and science studies– the subject-stage combination where we find positive effects on 
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average. (In Appendix Table A7 to Table A10, we present the corresponding results for the 

overall effect on Swedish test scores in all grades.)  

Table 11 shows the results separately for girls, boys, immigrants, and natives. All estimates 

are of about the same magnitude and there are no statistically significant differences in terms of 

the effect size across groups. 

Table 11. Effects on pooled test scores in Swedish, social study subjects and science studies in grade 9, 
by student type 

 (1) (2) (3) (4) (5) 
 All Girls Boys Immigrants Natives 
  
Pooled effect 0.0379*** 0.0399*** 0.0371*** 0.0278 0.0385*** 
 [0.0097] [0.0114] [0.0117] [0.0248] [0.0096] 
      
Observations 4,098,354 2,005,821 2,092,386 272,799 3,824,460 
R-squared 0.088 0.098 0.104 0.131 0.088 
      
Wave*school*subject f.e. Yes Yes Yes Yes Yes 
Wave*year*subject f.e. Yes Yes Yes Yes Yes 
Note: Each estimate represents a weighted average of wave and event-time effects. Robust standard errors in brackets 

are clustered at the school level. *** p<0.01, ** p<0.05, * p<0.1 

Next, in Table 12 we examine heterogeneous effects by students’ family background. We split 

the students into three equally sized groups based on their position in the distribution of 

predicted test scores. The lowest third (percentile 0 – percentile 33) is the group with the lowest 

expected performance based on their parents’ socioeconomic status and the family’s migration 

background. The two other groups are defined in the corresponding way. The results show 

similarly sized effects for students of all backgrounds.  

Table 12. Effects on pooled test scores in Swedish, social study subjects and science studies in grade 9, 
by student’s predicted test scores (three groups) 
 (1) (2) (3) (4) 
 All Lowest third Middle third Highest third 
  
Pooled effect 0.0379*** 0.0317*** 0.0408*** 0.0429*** 
 [0.0097] [0.0113] [0.0116] [0.012] 
     
Observations 4,098,354 1,365,090 1,365,511 1,367,276 
R-squared 0.088 0.065 0.071 0.078 
     
Wave*school*subject f.e. Yes Yes Yes Yes 
Wave*year*subject f.e. Yes Yes Yes Yes 
Note: Each estimate represents a weighted average of wave and event-time effects. In columns 2,3 and 4, students are 

divided into three equally sized groups based on their predicted test scores. The lowest third are students whose 

predicted test scores are in percentiles 0–33 in the predicted test score distribution; the middle third are in percentiles 

34–67 and the top third are in the percentiles 68–100. Robust standard errors in brackets are clustered at the school 

level. *** p<0.01, ** p<0.05, * p<0.1 



 

32 IFAU -The Boost for Reading 

To further understand the effectiveness of the program, we investigate differences across 

schools by teacher qualifications, teacher experience, school size and school municipality. 

These dimensions are relevant since they can shed light on whether the Boost for Reading 

compensates for lack of formal teacher qualifications and experience, and whether professional 

development is more effective in large schools where teachers might benefit from interactions 

with a more heterogeneous group of colleagues.34 Table 13 presents effects separately for 

schools with high vs. low shares of certified teachers and schools whose teachers on average 

have high vs. low experience. In both cases, schools have been divided into two groups based 

on the median share/experience in the pre-treatment year 2013/14. The results show that the 

program had larger effects in schools where teachers have lower formal qualifications and lower 

teacher experience. Although the estimates are not statistically significantly different from each 

other, the results are in line with the hypothesis that the program improved the teaching more 

among unqualified and inexperienced teachers than among their trained and experienced 

colleagues. Table 14 presents the results by school size (where groups are defined by the median 

school-cohort size in 2013) and by urban/rural municipalities. The Boost for Reading was 

effective in all school types. However, similar to the Boost for Mathematics and in accordance 

with the previous literature, effects are larger in big schools than in small schools. 

Table 13. Heterogeneous effects on pooled test scores in Swedish, social study subjects and science 
studies in grade 9, by teacher characteristics at the school 

 (1) (2) (3) (4) (5) 
 All High share 

certified 
Low share 

certified 
High experience Low experience 

  
Pooled effect 0.0379*** 0.0201 0.0544*** 0.024* 0.051*** 
 [0.0097] [0.0137] [0.014] [0.0134] [0.0141] 
      
Observations 4,098,354 1,667,733 1,789,837 1,741,719 1,715,866 
R-squared 0.088 0.081 0.093 0.082 0.083 
      
Wave*school*subject f.e. Yes Yes Yes Yes Yes 
Wave*year*subject f.e. Yes Yes Yes Yes Yes 
Note: Each estimate represents a weighted average of wave and event-time effects. In columns 2, 3, 4 and 5, schools 

have been divided into “high” and “low” based on the median share certified and median of average experience in the 

pre-treatment year 2013. Robust standard errors in brackets are clustered at the school level. *** p<0.01, ** p<0.05, * 

p<0.1 

Table 14. Heterogeneous effects on pooled test scores in Swedish, social study subjects and science 
studies in grade 9, by school type 

 (1) (2) (3) (4) (5) 

 
34 Murphy m.fl., (2021) find that a teacher peer-to-peer observation program in the U.K. had negative effects in small 
schools due to disruption effects, but positive effects in large schools. The latter is consistent with a “matching” 
effect, that is, in larger schools there is a wider heterogeneity in teacher quality and therefore a higher probability that 
low performing teachers are matched with and can learn from higher performing colleagues.  
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 All Large school Small school Urban 
municipality 

Rural 
municipality 

      
Pooled effect 0.0379*** 0.0428*** 0.0222 0.0465*** 0.0316*** 
 [0.0097] [0.0131] [0.0145] [0.0155] [0.0118] 
      
Observations 4,098,354 1,676,366 1,797,335 1,402,272 2,689,605 
R-squared 0.088 0.079 0.098 0.108 0.059 
  
Wave*school*subject f.e. Yes Yes Yes Yes Yes 
Wave*year*subject f.e. Yes Yes Yes Yes Yes 
Note: Each estimate represents a weighted average of wave and event-time effects. Schools are divided into “large” 

and “small” based on median school-cohort size in the pre-treatment year 2013. Urban municipalities are the largest 

cities (Stockholm, Gothenburg and Malmo) including the suburban municipalities surrounding them. Robust standard 

errors in brackets are clustered at the school level. *** p<0.01, ** p<0.05, * p<0.1 

7 Concluding discussion 
The “Boost for Reading” program aimed to improve literacy among Swedish compulsory 

school students by offering in-service training to incumbent teachers. The training was in the 

form of collegial lesson preparations and evaluations, supervised by an experienced coach. We 

investigate whether this program was able to influence teachers’ professional practice in the 

classroom, both during and after its formal ending, and whether this in turn affected student 

outcomes. Effective in-service training programs targeted at incumbent teachers could be a 

promising policy tool to raise teacher quality across the board. However, to make a difference, 

the intended program content must trickle down into the daily teaching activities and change the 

teaching beyond the end of the program. 

By using data from a teacher survey, we show that the Boost for Reading was implemented 

in line with its aims: teachers increased their in-service training through collegial collaboration 

and through the support of a coach. When analyzing the program effects on self-assessed skills 

in literacy, we find no evidence of any effects among teachers in the lowest grades (1–3), while 

we do find larger and positive effects among teachers in higher grades (4–9). We find no 

evidence of changed teaching practices related to “reading strategies” (a central element of 

literacy) among teachers in grades 1–6, while we do find that grade 7–9 teachers changed their 

teaching as judged by the significant effects on two out of eight outcomes.  

When we turn to student outcomes, we find positive but very small average effects on test 

scores in Swedish and mathematics, but only the estimated effect in Swedish is statistically 

significant. Estimating heterogeneous effects by educational stages suggest larger effects among 

students in higher grades. Among students observed in grade 9, test scorers in Swedish 

increased by about 2 percent of a standard deviation. The corresponding estimated effect is 

about 4 percent in both social study subjects and science studies, even though the average share 
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among science teachers at the school level that participated in the Boost for Reading program 

was much lower than the share among teachers in social study subjects. This pattern suggests 

that literacy is a general skill important for performing well in many different subjects, and this 

skill can be acquired in one subject and used in another. Comparing our results to the previous 

literature, our findings echo those from the literature on “coaches” in in-service training 

programs, which generally show positive effects on student achievements (Kraft et al. 2018). 

The different magnitudes of the estimated effects depending on stage are in line with the 

results from the teacher survey suggesting that teachers in lower grades did not change their 

teaching practices after the program to the same extent as teacher in higher grades. In Holmlund 

et al. (2021), we show that a larger share of the teachers in lower grades had studied literacy 

didactics at the university level and Carlbaum et al. (2019) conclude that the content of the 

Boost for Reading should already be known by certified teachers. Thus, an explanation for the 

smaller estimated effect among students in lower grades could be that teachers at those levels 

were not as affected by the program since they already were well-equipped to teach literacy. In 

this context it is interesting to note that the small fraction of teachers at stage 3 who lacks 

formal education in didactics also reported improved self-assessed competence in teaching 

literacy after taking part of the Boost for Reading program. Thus, a policy conclusion is that in-

service training can be a means to compensate for the skills provided by regular teacher 

education in a setting where schools are left with only non-certified candidates for a teaching 

position.  

To understand the different impact of the Boost for Reading across stages, it is important to 

take into account the following: At stage 1 and 2, we can only observe student performance in 

Swedish and mathematics, and not in reading and writing-heavy subjects such as social study 

subjects and science studies. Moreover, the outcome at stage 1 is less informative than the 

outcomes at higher stages, as it is primarily intended to capture whether the student surpasses 

the pass mark, while the outcomes at stages 2 and 3 capture the student’s ability and skills in a 

more comprehensive manner. This in turn, may limit our ability to capture positive effects at the 

lowest stage. Finally, we cannot exclude the possibility that the module content differs across 

stages which may also play a role. Taken together, we cannot exclude that the Boost for 

Reading also has improved the teaching quality, and thereby student performance, at stage 1, 

although the estimated program effect in our evaluation is lower at this stage than it is at the 

higher ones. 

From a policy perspective it is also interesting to compare the results of the Boost for 

Mathematics with those of Boost for Reading. Grönqvist et al. (2021) find that the Boost for 

Mathematics improved the test scores in mathematics (pooled across all grades) by on average 
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2.6 percent of a standard deviation. Our corresponding estimated effect in Swedish is about 1 

percent of a standard deviation. When comparing the estimated effects of the two programs, it is 

important to remember that the Boost for Mathematics was focused on one subject, while the 

idea of the Boost for Reading was to target a broader group of teachers. This difference has 

implications both for evaluating the program and for the outcomes of interest. In the Boost for 

Mathematics, the outcome (test scores in mathematics) can be more closely related to the 

treatment (mathematics teaching practices), which in turn can be measured with higher intensity 

(a larger share of participating teachers at the school level), increasing the possibilities to find 

larger effects in an evaluation. In the Boost for Reading, we expect positive effects in many 

different subjects if the program is successful but attenuated by the low treatment intensity 

(lower share of participating teachers). In this context, it is interesting that we find effects of 

about 4 percent of a standard deviation in both social study subjects and science studies among 

grade 9 students. 

Finally, we conclude that the lesson study format can yield positive effects without peer-to-

peer observation. The findings from our study and from the evaluation of the Boost for 

Mathematics show that even without peer observation, lesson study can be successful 

(Grönqvist et al. 2021).  
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Appendix 
 

Figure A1. Schematic description of the Boost for Reading 

 
Source and illustration: Skolverket (National Agency for Education) 

 

Figure A2. The planning and feed-back cycle of Boost for Reading 

 
Source: Skolverket (National Agency for Education) 

Illustration: Typoform 
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Table A1. Effects of the Boost for Reading on teacher characteristics among survey respondents 

 Pooled Implementation year One year after  
 

Two years after  
 

Education in literacy didactic at university level (yes=1, 0 otherwise) 

Effect 0.02 0.0344 0.0259 0.0015 

SE [0.0126] [0.0162] [0.0202] [0.0285] 

Observations 19,773 19,773 19,773 19,773 

Control group average 0.842 0.842 0.842 0.842 

Years of experience teaching Swedish 

Effect 0.4586 0.7911 0.8153 −0.3834 

SE [0.394] [0.506] [0.609] [0.822] 

Observations 19,903 19,903 19,903 19,903 

Control group average 12.41 12.41 12.41 12.41 

Qualified to teach in Swedish (yes=1, 0 otherwise) 

Effect 0.0321 0.0533*** 0.0313 0.0268 

SE [0.0131] [0.0159] [0.0200] [0.0319] 

Observations 18,791 18,791 18,791 18,791 

Control group average 0.853 0.853 0.853 0.853 

Years of experience teaching social study subjects 

Effect −0.0128 -0.0113 −0.012 -0.039 

SE [0.0251] [0.0343] [0.0378] [0.0560] 

Observations 16,701 16,701 16,701 16,701 

Control group average 1.520 1.520 1.520 1.520 

Qualified to teach in social study subjects (yes=1, 0 otherwise) 

Effect 0.0193 0.0399 0.0075 0.0158 

SE [0.0152] [0.0178] [0.0226] [0.0375] 

Observations 18,418 18,418 18,418 18,418 

Control group average 0.778 0.778 0.778 0.778 

Note: All models include school-by-grade-by-wave fixed effects and time-by-grade-by-wave fixed effects. Cluster-

adjusted standard errors in brackets at the school level and */**/*** refers to statistical significance at the 10/5/1 

percent level.  
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Table A2. Effects of assigned treatment on actual treatment status 

 (1) (2) (3) (4) 
 All grades pooled Grade 3 Grade 6 Grade 9 
     
Pooled effect 0.8243*** 0.8877*** 0.7683*** 0.7866*** 
 [0.0054] [0.0064] [0.0134] [0.0081] 
     
Observations 4,704,115 1,701,206 1,673,220 1,329,689 
R-squared 0.662 0.769 0.652 0.538 
     
Wave*grade*school f.e. Yes Yes Yes Yes 
Wave*grade*year f.e. Yes Yes Yes Yes 
Note: Each estimate represents a weighted average of wave and event-time effects. Robust standard errors in brackets 

are clustered at the school level. *** p<0.01, ** p<0.05, * p<0.1 
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Table A3. Effects of the Boost for Reading on collegial collaboration 

How often do you, with the aim to develop the students’ literacy, together with another teacher at your school: 
Dependent variable is the probability that the teacher answered, “At least once every month” or “At least once every 
week” in comparison to “never”, and “at least once every semester”. 
 Pooled Implementation 

year 
One year after  Two years after  

Plan Leeson content  

Effect 0.0351 0.0579*** 0.0222 0.0522 

SE [0.0177] [0.0222] [0.0295] [0.0413] 

Observations 19,808 19,808 19,808 19,808 

Control group average 0.679 0.679 0.679 0.679 

Conduct lessons and teaching activities  

Effect −0.0058 0.014 −0.0207 −0.0388 

SE [0.0207] [0.0256] [0.0347] [0.0441] 

Observations 19,728 19,728 19,728 19,728 

Control group average 0.481 0.481 0.481 0.481 

Follow up the outcome of teaching activities 

Effect 0.0201 0.0413 0.0135 0.0074 

SE [0.0207] [0.0255] [0.0334] [0.0473] 

Observations 19,671 19,671 19,671 19,671 

Control group average 0.625 0.625 0.625 0.625 

Follow up the development of the students’ reading and writing skills 

Effect −0.0048 0.0011 −0.0202 0.0013 

SE [0.0213] [0.0261] [0.0350] [0.0440] 

Observations 19,733 19,733 19,733 19,733 

Control group average 0.551 0.551 0.551 0.551 

Discuss pedagogic and didactic issues 

Observations 19,733 19,733 19,733 19,733 

Effect −0.0048 0.0011 −0.0202 0.0013 

SE [0.0213 [0.0261] [0.0350] [0.0440] 

Control group average 0.551 0.551 0.551 0.551 

Visit colleagues’ lessons to exchange teaching experiences (peer observations) 

Effect 0.0227 0.0351 0.0232 0.024 

SE [0.0147] [0.0201] [0.0246] [0.0293] 

Observations 19,754 19,754 19,754 19,754 

Control group average 0.817 0.817 0.817 0.817 

Note: The table continues on the next page. 
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Table A3. Effects of the Boost for Reading on collegial collaboration, cont. 

 Pooled Implementation 
year 

One year after  Two years after  

Exchange learning and teaching materials 

Effect -0.0056 −0.0105 0.0084 −0.0274 

SE [0.0152] [0.0200] [0.0258] [0.0302] 

Observations 19,813 19,813 19,813 19,813 

Control group average 0.167 0.167 0.167 0.167 

Collaborate across teaching subjects  

Effect −0.0155 −0.0268 −0.0021 −0.0341 

SE [0.0189] [0.0250] [0.0300] [0.0384] 

Observations 19,801 19,801 19,801 19,801 

Control group average 0.693 0.693 0.693 0.693 

Participate in competence development together with colleagues 

Effect −0.0124 −0.0125 −0.005 −0.0445 

SE [0.0201] [0.0252] [0.0307] [0.0439] 

Observations 19,774 19,774 19,774 19,774 

Control group average 0.464 0.464 0.464 0.464 

Note: All models include school-by-grade-by-wave fixed effects and time-by-grade-by-wave fixed effects. Cluster-

adjusted standard errors in brackets at the school level and */**/*** refers to statistical significance at the 10/5/1 

percent level.  
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Table A4. Estimated average effect on teaching practices depending on formal education in literacy 
didactics 

How often do you ask the students to do the following in your teaching about and with text? 
Dependent variable is the probability to report often” or “very often” in comparison to “never”, “rarely”, and “sometimes”. 
 Pooled Implementation year One year after Two years after 

Panel A: teachers with formal education at university level in teaching literacy  

Average over all grades 1-9 

Effect 0.024 0.0318 0.0281 0.0315 

SE [0.0105] [0.0133] [0.0161] [0.0245] 

Observations 16,580 16,580 16,580 16,580 

Control group average 0.637 0.637 0.637 0.637 

Grade 1-3 

Effect 0.0114 0.036 −0.0165 −0.0024 

SE [0.0206] [0.0207] [0.0255] [0.0441] 

Observations 6,139 6,139 6,139 6,139 

Control group average 0.574 0.574 0.574 0.574 

Grade 4-6 

Effect 0.024 0.0076 0.0387 0.0439 

SE [0.0223] [0.0219] [0.0272] [0.0487] 

Observations 4,799 4,799 4,799 4,799 

Control group average 0.657 0.657 0.657 0.657 

Grade 7-9 

Effect 0.0569 0.049 0.0678 0.0576 

SE [0.0231] [0.0242] [0.0280] [0.0367] 

Observations 5,642 5,642 5,642 5,642 

Control group average 0.689 0.689 0.689 0.689 

Note: The table continues on the next page. 
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Table A4. Estimated average effect on teaching practices depending on formal education in literacy, cont. 

Panel B: teachers without formal education at university level in teaching literacy 

 Pooled Implementation year One year after Two years after 

Average over all grades 1-9 

Effect 0.1024*** 0.1022*** 0.2452*** 0.0518 

SE [0.0284] [0.0366] [0.0474] [0.0649] 

Observations 2,633 2,633 2,633 2,633 

Control group average 0.497 0.497 0.497 0.497 

Grade 1-3 

Effect 0.1241 0.1169*** 0.0547 0.2236 

SE [0.0577] [0.0370] [0.0840] [0.147] 

Observations 105 105 105 105 

Control group average 0.483 0.483 0.483 0.483 

Grade 4-6 

Effect 0.0286 0.057 0.1364 −0.1525 

SE [0.109] [0.101] [0.132] [0.195] 

Observations 407 407 407 407 

Control group average 0.517 0.517 0.517 0.517 

Grade 7-9 

Effect 0.1099*** 0.0544 0.1943*** 0.0977 

SE [0.0381] [0.0413] [0.0442] [0.0703] 

Observations 2,121 2,121 2,121 2,121 

Control group average 0.495 0.495 0.495 0.495 

Note: All models include school-fixed effects interacted with grade and wave and a year fixed effect interacted with 

grade and wave. Baseline is the average response reported in the control group. Cluster-adjusted standard errors at the 

school level are in brackets and */**/*** refers to statistical significance at the 10/5/1 percent level. 

Table A5. Effects on test scores in Swedish, alternative levels of cluster-adjusted standard errors 
 (1) (2) (3) 
 Baseline 

Cluster at school-level 
Cluster at municipality Cluster at school-stage level 

  
Pooled effect 0.013** 0.013** 0.013** 
 [0.0061] [0.0063] [0.006] 
    
Observations 4,774,825 4,772,758 4,774,825 
R-squared 0.068 0.068 0.068 
    
    
Wave*grade*school f.e. Yes Yes Yes 
Wave*grade*year f.e. Yes Yes Yes 
Note: Each estimate represents a weighted average of wave and event-time effects. Robust standard errors in brackets 

are clustered at the school/municipality/school-stage level. *** p<0.01, ** p<0.05, * p<0.1 
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Table A6. Specification test: Effects on predicted test scores in mathematics, social study subjects and 
science studies 

 (1) (2) (3) (4) (5) (6) 

 All grades 
pooled 

Grade 3 Grade 6 Grade 9 Grade 9 Grade 9 

Predicted test score 
outcome: 

Mathematics  Social study 
subjects 

Science 
studies 

Pooled effect 0.001 −0.0006 0.0029 0.0016 0.0011 0.0013 

 [0.0015] [0.0015] [0.0029] [0.0035] [0.0034] [0.0034] 

       

Observations 4,677,232 1,735,260 1,702,778 1,239,194 1,391,254 1,357,180 

R-squared 0.243 0.301 0.262 0.190 0.164 0.179 

       

Wave*grade*school f.e. Yes Yes Yes Yes Yes Yes 

Wave*grade*year f.e. Yes Yes Yes Yes Yes Yes 

Note: Each estimate represents a weighted average of wave and event-time effects from a separate regression. Robust 

standard errors in brackets are clustered at the school level. *** p<0.01, ** p<0.05, * p<0.1 

Table A7. Effects on Swedish test scores in grades 3, 6 and 9, by student type 
 (1) (2) (3) (4) (5) 
 All Girls Boys Immigrants Natives 
      
Pooled effect 0.013** 0.0138** 0.0131* 0.0067 0.0123** 
 [0.0061] [0.0067] [0.0073] [0.0182] [0.0061] 
      
Observations 4,774,825 2,342,789 2,431,587 295,568 4,475,847 
R-squared 0.068 0.086 0.086 0.134 0.069 
      
Wave*grade*school f.e. Yes Yes Yes Yes Yes 
Wave*grade*year f.e. Yes Yes Yes Yes Yes 
Note: Each estimate represents a weighted average of wave and event-time effects from a separate regression. Robust 

standard errors in brackets are clustered at the school level. *** p<0.01, ** p<0.05, * p<0.1 

Table A8. Effects on Swedish test scores in grades 3, 6 and 9, by students’ predicted test scores (three 
groups) 

 (1) (2) (3) (4) 
 All Lowest third Middle third Highest third 
     
Pooled effect 0.013** 0.0083 0.0151** 0.014* 
 [0.0061] [0.0088] [0.0073] [0.0072] 
     
Observations 4,774,825 1,590,611 1,591,113 1,591,916 
R-squared 0.068 0.067 0.060 0.080 
     
Wave*grade*school f.e. Yes Yes Yes Yes 
Wave*grade*year f.e. Yes Yes Yes Yes 
Note: Each estimate represents a weighted average of wave and event-time effects from a separate regression. In 

columns 2,3 and 4, students are divided into three equally sized groups based on their predicted test scores. The 

lowest third are students whose predicted test scores are in percentiles 0–33 in the predicted test score distribution; 
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the middle third are in percentiles 34–67 and the top third are in the percentiles 68–100. Robust standard errors in 

brackets are clustered at the school level. *** p<0.01, ** p<0.05, * p<0.1 

Table A9. Heterogeneous effects on test scores in Swedish in grades 3, 6 and 9, by teacher 
characteristics at the school 
 (1) (2) (3) (4) 
 High share certified Low share certified High experience Low experience 
  
Pooled effect 0.0074 0.0189** 0.0081 0.0191** 
 [0.0081] [0.0093] [0.0082] [0.0091] 
     
Observations 2,023,060 2,065,001 2,052,824 2,035,237 
R-squared 0.061 0.071 0.064 0.068 
     
Wave*grade*school f.e. Yes Yes Yes Yes 
Wave*grade*year f.e. Yes Yes Yes Yes 
Note: Each estimate represents a weighted average of wave and event-time effects from a separate regression. 

Schools have been divided into “high” and “low” based on the median share certified and median of average 

experience in the pre-treatment year 2013. Robust standard errors in brackets are clustered at the school level. *** 

p<0.01, ** p<0.05, * p<0.1 

Table A10. Heterogeneous effects on test scores in Swedish in grades 3, 6 and 9, by school type 

 (1) (2) (3) (4) 
 Large school Small school Rural district Urban district 
     
Pooled effect 0.012 0.0088 0.0078 0.0163 
 [0.0086] [0.009] [0.0074] [0.0105] 
     
Observations 1,959,978 2,266,332 3,065,451 1,707,304 
R-squared 0.066 0.066 0.053 0.081 
  
Wave*grade*school f.e. Yes Yes Yes Yes 
Wave*grade*year f.e. Yes Yes Yes Yes 
Note: Each estimate represents a weighted average of wave and event-time effects from a separate regression. 

Schools are divided into “large” and “small” based on median school-cohort size in the pre-treatment year 2013. 

Urban municipalities are the largest cities (Stockholm, Gothenburg, and Malmo) including the suburban 

municipalities surrounding them. Robust standard errors in brackets are clustered at the school level. *** p<0.01, ** 

p<0.05, * p<0.1 
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