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Abstract 

Because large-scale studies repeatedly indicated low reading literacy for many stu‑
dents, a need for interventions fostering reading literacy, such as extracurricular 
tutoring, has often been emphasized. Several reading promoting programs, suitable 
for extracurricular tutoring, were developed and shown to be effective in recent years. 
Moreover, these studies and analyses of extracurricular activities and tutoring yielded 
findings on learning-supporting characteristics and effects on students’ achievement 
of such extracurricular offers. Nevertheless, little is known to date about the implemen‑
tation of extracurricular tutoring in practice in Germany, particularly about its participa‑
tion rates, characteristics, and effects on students` reading literacy. Thus, the present 
study investigated participation rates of extracurricular tutoring in reading and in Ger‑
man among students in general and among various subgroups between Grades 5 
and 7. Furthermore, the study examined general and subject-specific characteristics 
and effects of extracurricular tutoring on reading literacy. The analyses used a sample 
of students (N = 5113) of the National Educational Panel Study in Germany. In addi‑
tion to descriptive analyses of characteristics and participation rates of extracurricular 
tutoring, effect sizes were calculated for comparing participation rates of subgroups 
of students. Furthermore, multi-group structural equation models were implemented 
to investigate average and differential effects of extracurricular tutoring, while control‑
ling for initial reading literacy and other covariates. The results indicate that mainly 
students with low reading literacy and therefore a strong need for support participated 
in extracurricular tutoring, but the general participation rate was low. The descriptive 
outcomes showed a heterogeneous picture of tutoring offers and rare implementa‑
tions of reading-promoting methods. Moreover, the results revealed no significant 
effects of extracurricular tutoring on students’ reading literacy overall but suggested 
marginal differences for students with a low initial reading literacy. For future studies, 
more detailed assessments of characteristics and methods of extracurricular tutoring 
are recommended, particularly, in large-scale investigations on specific tutoring meth‑
ods for students with support needs which may lead to improved guidelines regard‑
ing promising implementations of evidence-based reading promoting programs.
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Reading literacy is central for individual and professional development throughout 
life, especially for learning, obtaining information, and enjoying texts in a variety of 
contexts. Referring to this fundamental importance, reading literacy is often defined 
as  “understanding, using, reflecting on and engaging with written texts, in order to 
achieve one’s goals, to develop one’s knowledge and potential, and to participate in 
society” (OECD, 2009, p. 23). Despite its importance, many students gain only a low 
level of reading literacy during their school careers as shown repeatedly by various 
studies. For example, international large-scale assessments such as the Progress in 
International Reading Literacy Study (PIRLS) and the Program for International Student 
Assessment (PISA) as well as national assessments in Germany such as the Internationale 
Grundschul-Lese-Untersuchung (IGLU) indicated high rates of students with low reading 
literacy levels. With respect to the age cohort examined in the present study, in IGLU 
2011 reading literacy of about 15.4% of Grade 4 students in Germany was below the 
basic level (level III; Tarelli et al., 2012). Looking at roughly the same cohort five years 
later, in PISA 2016 reading literacy of about 16% of Grade 9 students in Germany fell 
below the basic level (level II; Weis et al., 2016). Although age-group-specific differences 
in the criteria of reading literacy levels in IGLU and PISA have to be taken into account, 
both studies indicated a remarkable number of struggling readers in the respective age 
groups. Moreover, both studies showed that problems in reading occurred more often 
among boys than girls (Tarelli et  al., 2012; Weis et  al., 2016), although not significant 
in PISA 2015, and more often among students with foreign language backgrounds than 
native speakers (OECD, 2016; Tarelli et  al., 2012). In addition to these cross-sectional 
studies, surveys with a longitudinal perspective provided results on the development of 
reading literacy across secondary school. For example, Pfost and Artelt (2013) revealed 
scissor effects in the development of students’ reading literacy between Grades 5 and 7 
in academic and non-academic school types in Germany. During the observation period, 
the reading literacy levels of students drifted apart: while students with higher reading 
literacy in academic schools showed higher average growth in reading literacy, students 
in non-academic schools with lower reading abilities at the beginning achieved the 
lowest growth in their reading literacy (so-called “Matthew effect”).

However, to support students with low reading literacy and to prevent them from 
not being able to cope with later demands in school and beyond, all studies mentioned 
above emphasized the importance of promoting reading literacy, for example, by 
means of extracurricular tutoring (e.g., Artelt et al., 2010; Diedrich et al., 2019; Tarelli 
et al., 2012; Weis et al., 2016, 2019). To date, little is known about the extent to which 
students participate in appropriate extracurricular tutoring, the way such tutoring 
interventions are implemented on a broad scale and how effective they are. Therefore, 
the present study investigates the participation rates of students in general and with 
respect to specific subgroups. In addition, learning-supporting characteristics, and 
reading literacy-promoting effects of extracurricular tutoring are investigated with a 
longitudinal large-scale perspective.
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Theoretical background
Concepts of extracurricular activities and tutoring

When reviewing previous research with a focus on participation rates, learning-
supporting characteristics, and effects of extracurricular tutoring, one encounters a 
wide range of studies of diverse extracurricular offers that differ in their target crite-
ria, underlying concepts, or terms. In particular, studies on extracurricular activities, 
extracurricular tutoring in various subjects, or shadow education respectively, and 
on evaluations of reading promotion programs most of which can be implemented 
as extracurricular tutoring in reading (see Fig.  1) provide insights relating to the 
assumptions about the research questions investigated in this study. While all of these 
types of extracurricular offers are regularly attended by students outside of classes for 
a period of time, for example, they may have different goals (e.g., Baker et al., 2001).

While extracurricular activities (ECA) address academic subjects or non-academic 
support and enrichment, such as sports and arts (e.g., Feldman & Matjasko, 2005; 
Shulruf & Wang, 2013), extracurricular tutoring is mainly characterized as subject-
related and often as (parent-) paid support (e.g., Bray, 2014; Guill et  al., 2020b; 
Mischo & Haag, 2002). This is especially true in Asian cultures, where students often 
receive extracurricular tutoring—also referred to as shadow education—for a fee to 
improve their academic achievement (Bray, 2014). In contrast, in European cultures, 
and Germany in particular, there are many free offers of extracurricular tutoring in 
addition to paid tutoring offers, both of which aim to promote academic achievement 
in specific subjects. For example, extracurricular tutoring in reading aims to promote 
students’ reading literacy, for which reading promotion programs are particularly 
suitable, many of which have been developed and successfully evaluated in individual 
studies or meta-analyses in recent years (e.g., Almasi & Palmer, 2013; Baye et  al., 
2018; Holopainen et al., 2018; Souvignier & Antoniou, 2007; Suggate, 2016).

Cognitive, physical, psychological, and behavioral
characteristics of adolescents 

Students´ academic achievement, learning attitudes

and behaviour, self-concept, identiy formation, 

enjoyment, engagement

Subject-related competences

Students´ academic achievement, 

improvement of specific academic skills or

performance on exams

Students´ academic achievement, 

improving of skills in German, e.g., 

oral and written language skills

Reading Literacy, improvement of

basic reading skills, e.g., reading

speed, vocabulary, reading strategies

Extracurricular Activities (ECA)

regular offers on academic or non-academic topics 

with various possible objectives, varying in clarity, 

structure etc.

Extracurricular Tutoring

regular offers to achieve certain subject-

related goals, varying in duration, structure, 

cognitive activation, support etc.

Tutoring in German (ETG)

regular offers with different methods 

and topics for the subject German, 

often also including

Tutoring in Reading (ETR)

regular offers with different methods 

and topics related to reading, e.g., 

questioning, reading strategy trainings

Fig. 1  Extracurricular offers with different characteristics and expected effects on students in previous 
research
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Given the heterogeneity of extracurricular offers, extracurricular tutoring in this study 
refers to all interventions—regardless of whether they are free or fee-based and offered 
by schools or non-school institutions—in which students participate regularly and for 
an agreed period of time outside of regular classes in order to improve their academic 
performance in specific subjects. Concerning such extracurricular tutoring to improve 
students’ achievement in German (ETG) and reading (ETR), this study investigates (a) 
students’ participation rates, (b) learning-promoting characteristics, and (c) effects on 
students’ reading literacy. With focus on these three aspects, our research assumptions 
are based on previous results from the studies on various extracurricular offers which 
are mentioned above and outlined in the following three sections as basis of our research 
questions.

Participation rates of extracurricular activities and tutoring

To date, only a few international studies provided results on rates of students’ 
participation in extracurricular offers worldwide. For example, the 1994/95 Trends 
in International Mathematics and Science Study (TIMSS) found that about 20% of 
students in Grades 7 and 8 in the involved countries participated in extracurricular 
tutoring in mathematics which was offered in a wide variety of forms (e.g., Baker et al., 
2001). Regarding participation rates in Germany, supplemental studies in TIMSS 
and IGLU based on parent surveys indicated that rates of students participating in 
extracurricular tutoring in Grade 4 declined between 2006 and 2015 (Guill & Wendt, 
2016): participation rates in extracurricular tutoring in German decreased from about 
22% (2006) to 19% (2011) and finally to 15% (2015). Concerning extracurricular tutoring 
in reading and spelling, participation rates dropped from about 19% (2006) to 16% 
(2011) and finally to 14% (2015). The assumption that the decrease in participation rates 
of tutoring observed can be attributed to the simultaneous increase in the number of 
offers and their use in all-day schools was not confirmed in subsequent analyses (Guill 
& Wendt, 2016): accordingly, students in all-day schools with corresponding support 
programs did not differ from students in regular schools without all-day programs in 
terms of their participation rates in tutoring. Thus, the development of the participation 
rates of tutoring was unrelated to the offer and its utilisation in all-day schools; students 
in all-day schools showed no lower participation rates in extracurricular tutoring offers 
(Guill & Wendt, 2016). Concerning students of Grade 5 in academic school types in 
Germany, the longitudinal project Ganz In in North Rhine-Westphalia (Germany) 
revealed that about 7% of them attended extracurricular tutoring in German (Guill et al., 
2020b). Among students between Grades 7 and 8 in Hamburg (Germany), the Study of 
Student Competencies and Attitudes (KESS) found that about 19% of them, including 
mostly boys, had recently participated in extracurricular tutoring, mostly lasting about 
6 months and lasting a maximum of 2  h per week (Guill et  al., 2022). Concerning 
participation rates in Grade 9, Hawrot’s study (2024) based on data from the National 
Educational Panel Study (NEPS; Starting Cohort 4 in 2010) indicated that about 3% of 
students attended paid tutoring in German.

Regarding subgroups of students and their reasons for participation in tutoring, 
according to the TIMSS in Germany, the majority of students participated in tutoring in 
mathematics because of low achievement, and, thus, for remedial purposes (Baker et al., 
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2001). In addition, the likelihood of participation increased when grades were weaker. 
Concerning the characteristics of participants of paid tutoring, Hawrot (2024) found in 
her study on students in Grade 10 different individual characteristics—specifically, their 
helplessness, subjective task values, past school achievement, mother tongue, and school 
type—predicting their participation in tutoring in math and German. In particular, 
students’ prior school achievement—operationalized as reversed grades in German 
and mathematics in Grade 10—was associated with their participation in paid tutoring 
in German, which therefore was used also primarily for remedial purposes: students 
with better grades in German showed a lower likelihood to participate in paid tutoring 
in German. Moreover, increasing achievement in German at the level of one grade in 
the mid-term certificate was associated with a decreasing likelihood of participation in 
paid tutoring in German by 40%. Similar associations between cultural capital at home 
as well as grades and participation in paid tutoring were found for students in Grade 5 
(Guill et al., 2020b). Additionally, students in academic tracks had a lower likelihood of 
participating in paid tutoring in German by 55%, compared to students of non-academic 
school tracks (Hawrot, 2024). Furthermore, in this study, a foreign language background 
and a higher socio-economic background were associated with higher likelihoods 
of participation in paid tutoring in German, whereas gender and domain unspecific 
cognitive ability did not matter.

Characteristics of extracurricular activities and tutoring

Concerning learning-supporting characteristics of extracurricular activities, Hattie 
(2009) concluded that the strongest effects on academic achievement are produced by 
pursuits that induce academic activities related to the objects of interest. According to 
his assumptions, students engage voluntarily, joyfully and persistently with respective 
topics, learn about them with and from others and are also strengthened in terms of 
performance and motivation, which in turn is associated with enhanced achievements. 
Moreover, according to Lewis (2004), extracurricular activities with the highest effects 
are characterized by clear structures, organization, and regularity.

Concerning learning-supporting characteristics of subject-related extracurricular 
tutoring, previous research revealed different results. For example, results from TIMSS 
in 1994/95 showed that tutoring in mathematics in most participating countries had 
a duration of about 2  h per week or less (Baker et  al., 2001). Moreover, Guill et  al. 
(2020a)—examining structure, cognitive activation, and support—found no effects of 
the instructional quality of extracurricular tutoring in German, Mathematics or other 
subjects on students’ grades in mathematics or German.

With respect to reading promoting programs suitable for implementation in 
extracurricular tutoring in reading (ETR), Almasi and Palmer (2013) reported the largest 
effects for small interactive groups with loud thinking and strategy modelling by tutors. 
Similar to Souvignier and Antoniou (2007, see below), they found the largest effects on 
study-specific measures designed by the researchers of the study. In line with the results 
reported above, cooperative learning as well as one-to-one instruction—beyond small 
group and whole-school interventions—showed the highest effects in a meta-analysis 
of experimental evaluated reading-promoting programs in secondary school (Baye 
et al., 2018). Moreover, this study revealed that students benefitted mostly from social 
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and cognitively activating as well as motivating programs, but less of additional reading 
time or technology-based reading instruction. Concerning social settings of reading 
promoting programs, the study of Souvignier and Antoniou (2007) distinguished 
between interventions implemented in classrooms versus in special pedagogical contexts 
and outside of regular classes respectively. Their results referring to standardized 
tests or study-specific tests showed that the latter was more effective. Concerning 
results from both test types, they found larger effects for interventions with a duration 
of more than 12  h, compared to shorter interventions, and no effects due to types of 
tutors, distinguishing between teachers, special education teachers, and researchers. In 
contrast to these results on types of tutors, Suggate (2016) reported the largest effects in 
reading promoting programs for trained tutors, followed by peers and finally teachers as 
compared to instruction by preschool teachers, technology applications, or researchers. 
Furthermore, in this study, individual tutoring in reading outperformed tutoring 
in groups in terms of their effects in post- as well as in follow-up-tests. In contrast, 
Holopainen et al. (2018) found that faster development of reading-related skills occurred 
with small-group interventions that lasted about 38 h per year, but not longer, compared 
to individual interventions with a higher amount of time (more than 48 h per year). In 
their study with Finnish students with learning difficulties between Grades 1 and 2, they 
investigated the effects of part-time special education methods implemented by several 
types of tutors, in various social settings, and with different amounts with respect to 
competences in reading and spelling.

Effects of extracurricular activities and tutoring

In general, it is assumed that participation in extracurricular activities and tutoring leads 
to improvements in the corresponding performance areas. Concerning extracurricular 
activities, several studies indicated strong associations between students’ participation 
and their educational achievement, beyond effects on dropout rates from school and 
enrolment in tertiary education (e.g., Feldman & Matjasko, 2005; Shulruf & Wang, 
2013). For example, Lewis’ (2004) meta-analysis distinguishing between six types of 
activities revealed the highest positive effects on academic achievement—in addition 
to positive effects on engagement, identity formation, and other aspects—from 
participation in general extracurricular activities compared to sports, arts, working and 
vocational, pro-social and community-related activities. However, this study did not 
provide more detailed information on the individual methods and topics of the ‘general 
extracurricular activities’ studied. Moreover, longitudinal cross-lagged-panel models 
from Grade 3 until Grade 8 (Carbonaro & Maloney, 2019) indicated very small—but 
with ascending grades increasing—positive effects of participation in extracurricular 
activities of various types on later academic abilities. According to Shulruf ’s (2010) 
meta-analysis, most studies in the United States showed positive associations between 
students’ participation in extracurricular activities and academic achievement, but 
evidence of causal effects is still lacking. Accordingly, Shulruf and Wang (2013) stated 
that to date results on participation in extracurricular activities provided less evidence of 
expected effects on students’ achievement. They therefore emphasized the urgent need 
for further research, particularly for investigating causal characteristics and effects of 
extracurricular activities. Furthermore, Shulruf (2010) mentioned methodological issues 
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of previous studies—in particular, various underlying approaches, outcome definitions, 
and criteria—that need to be optimized to detect supporting characteristics and causal 
effects of extracurricular activities.

Concerning the effectiveness of subject-related extracurricular tutoring, previous 
studies showed an inconsistent picture. For example, Mischo and Haags’ (2002) quasi-
experimental study showed that grades in mathematics, English, Latin, or French 
improved significantly when students of different ages (Grade 5 to Grade 11) participated 
in paid tutoring provided by institutions four days a week for about 90 min over a nine-
month period. In contrast, the longitudinal study of Guill et  al. (2020a) on students 
in Grade 10 indicated no positive effects of paid tutoring in German, mathematics or 
other subjects on students’ grades in respective subjects. Instead, regression of German 
grades at the end of the year on participation in tutoring revealed a low negative effect, 
also when various variables (i.e., Midterm grade, general cognitive ability, perceived 
helplessness, interests, academic aspirations [seeking for general qualification for 
university entrance], gender, HISEI, academic school type, and prior tutoring) 
were controlled for. Overall, all of these control variables—except from academic 
aspirations—significantly predicted academic achievement, e.g., with highest positive 
strong effects of Midterm grades and highest negative low effects of helplessness. 
However, gender and school types played a marginal role for Germans grades of tutoring 
participants, with better grades of girls compared to boys and also for students in 
non-academic schools compared to academic school students. Accordingly, the KESS 
study showed no positive effects of extracurricular tutoring in German, Mathematics, 
English and learning strategies—neither as a function of duration (month), intensity 
(weekly scope), instructional focus, nor due to students’ motivation—on subject-specific 
grades or test achievement, even after controlling relevant covariates (Guill et al., 2022). 
Moreover, some specific features of extracurricular tutoring in German, e.g., tutoring 
intensity, revealed low negative effects on aspects of academic achievement. Therefore, 
the authors of both studies concluded that paid tutoring provides no effective strategy 
to improve academic achievement. Accordingly, in about 40 of the involved countries 
in TIMSS, no effects were found from participation in extracurricular tutoring in 
mathematics on students’ math achievement (Baker et al., 2001).

With respect to reading promoting programs, many studies revealed positive results 
on reading achievement (e.g., critical review on several reading promoting programs 
by Almasi & Palmer, 2013; Baye et  al., 2018; Holopainen et  al., 2018; Souvignier & 
Antonio, 2007; Suggate, 2016). For example, the meta-analysis by Edmonds et al. (2009) 
showed large effect sizes for proficient, struggling, and disabled readers in Grade 6 to 
Grade 12 for multicomponent interventions and even larger effects for comprehension 
interventions. These effective comprehension interventions included explicit instruction, 
teaching how to use multiple strategies with authentic texts, how to monitor, self-
question, and regulate comprehension as well as opportunities to exercise the use of 
strategies. Similarly, the meta-analysis by Souvignier and Antoniou (2007) revealed 
the largest positive effects on reading literacy of students with reading disabilities or 
learning problems—measured by means of standardized versus study-specific tests—for 
interventions on question strategies. In this study, the second most effective programs 
gained to improve reading skills or complex strategies, while text-enhancing programs 
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were less effective. In line with this, also the meta-analysis on long-term and follow-up 
effects of reading interventions by Suggate (2016), revealed the most lasting and 
transferring effects for comprehension and phonemic awareness interventions.

Research questions
Against this background, the first research question (RQ) addresses students’ general 
participation rates for extracurricular tutoring in German (ETG) and reading (ETR) 
between Grades 5 and 7 (RQ1.1). Referring to the results of IGLU and TIMSS presented 
above—in particular, for 2010 when the students that are the focus of the study were in 
Grade 5—we expect a participation rate of about 19% of all students for ETG (Guill & 
Wendt, 2016), and a lower rate of about 16% for ETR (Guill & Wendt, 2016). In addition, 
we investigate participation rates in ETG and ETR of students from subgroups (RQ1.2) 
that differ in terms of migration background, gender, cultural capital at home, German 
grades in Grade 5, school types, and prior reading literacy, including reading difficulties. 
Referring to the results of IGLU (Tarelli et al., 2012) and PISA (Weis et al., 2016), read-
ing literacy of about 15% of students in Grade 4 and 16% in Grade 9 fell below the basic 
level and indicated a strong need for support (Artelt et al., 2010; Diedrich et al., 2019; 
Weis et al., 2019). Therefore, we assume these students (about 15–16% of all students), 
especially boys and students with a migration background, to make up the main target 
group of extracurricular tutoring in German and reading, and ideally participate in ETG 
or ETR, respectively. This expectation is partly supported by previous results showing 
higher probabilities of participation in paid tutoring in German for students with migra-
tion background (Guill et al., 2020b; Hawrot, 2024). However, results on gender-specific 
participation rates are inconsistent: while some studies show that most participants are 
boys (Guill et al., 2022), in others gender is unrelated to participation in paid tutoring 
in German (Hawrot, 2024). Further results support our expectation that mainly stu-
dents with poor grades in German participate in ETG (Guill et al., 2020b; Hawrot, 2024). 
Concerning students in academic school types, we expect a participation rate in ETG of 
about 7% for students of Grade 5 (Guill et al., 2020b), and a smaller number of partici-
pants in higher Grades, referring to lower rates shown in previous studies for students 
in Grade 9 (about 3%; Hawrot, 2024). In comparison to the participation of students in 
academic schools, we expect higher participation rates in extracurricular tutoring for 
students of non-academic schools (Hawrot, 2024).

In our second research question, we investigate learning-supporting characteristics 
of extracurricular tutoring (in German) from a descriptive view (RQ2). In particular, 
we describe social settings, types of tutors, locations, and weekly amounts. Referring 
to previous findings, we assume that individual (Baye et  al., 2018; Suggate, 2016) and 
small group tutoring in reading (Almasi & Palmer, 2013; Holopainen et al., 2018) are the 
most effective social forms to promote reading and should therefore be implemented. In 
addition, findings from previous studies suggest that trained tutors, peers or teachers, 
are the most effective tutors compared to others (Suggate, 2016), and, thus, observing 
these types of tutors in the data would be desirable. The weekly amount and intensity 
of tutoring in various subjects for which effects on grades have been shown was about 
6 h per week over a nine months period (Mischo & Haag, 2002) which would therefore 
be desirable. However, the intensity and weekly amount of effective tutoring in reading 
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in reading promoting programs lasted at least 12 h (Souvignier & Antoniou, 2007) and 
did not exceed 38 h per year, that is, took place about once a week over a school year 
(Holopainen et al., 2018).

In our third research question, we analyze the effects of students’ participation in ETG 
on their reading literacy (RQ3.1). With reference to previous results on the effects of 
extracurricular activities (e.g., Carbonaro & Maloney, 2019; Feldman & Matjasko, 2005; 
Lewis, 2004), paid tutoring (Mischo & Haag, 2002), and, in particular, reading promo-
tion programs (e.g., Almasi & Palmer, 2013; Baye et al., 2018; Edmonds et al., 2009; Hol-
opainen et al., 2018; Souvignier & Antoniou, 2007; Suggate, 2016), most of which can be 
implemented as ETR, we expect positive effects of participation on students’ reading lit-
eracy. In contrast, other results do not support such expectations (Baker et al., 2001; Guill 
et al., 2022; Shulruf, 2010; Shulruf & Wang, 2013), particularly not for effects of extracur-
ricular tutoring in German on grades (Guill et al., 2020a, 2022). We also investigate the 
differential effects of ETG on the reading literacy of students of subgroups that differ with 
respect to various sociodemographic characteristics, academic achievement, and prior 
reading literacy (RQ3.2). Specifically, we examine the extent to which students with high 
support needs—particularly struggling readers, boys, and students with migration back-
grounds—benefit from ETG according to reported recommendations (Artelt et al., 2010; 
Diedrich et  al., 2019; Tarelli et  al., 2012; Weis et  al., 2016, 2019). Referring to previous 
results on the effects of reading promoting programs (Almasi & Palmer, 2013; Baye et al., 
2018; Edmonds et al., 2009; Edmonds et al., 2009; Holopainen et al., 2018; Souvignier & 
Antoniou, 2007; Suggate, 2016), we expect compensatory effects of ETG, particularly for 
struggling readers (e.g., Edmonds et al., 2009; Souvignier & Antoniou, 2007).

Method
Sample and procedure

The present study is based on the longitudinal, multi-cohort National Educational 
Panel Study in Germany (NEPS; Blossfeld & Roßbach, 2019) that follows different 
representative samples across their life courses. The present study focuses on 
a sample of students initially attending Grade 5 in secondary schools that were 
subsequently examined in Grades 6 and 7 (SC3: starting cohort 3). Most of these 
students were tested in small groups at their respective schools by trained test 
administrators (for further information on data collection and test administration 
see NEPS-Network, 2021; Steinhauer et  al., 2015). In total, N = 7552 students 
participated in one of the reading literacy assessments (either in Grade 5 or 7). Out 
of this sample, all students were included in our study that provided information 
on their participation in a tutoring program (N = 5113, 67.70% of the students who 
provided competence data).1 This resulted in 437 students who had participated in 
ETG during the study period of 3 years and a comparison group of 4676 students 
who did not participate in ETG (i.e., no participation at all or participation in 

1  In contrast to the complete NEPS-SC3 data, the selected sample is not representative for all German students in Grade 
5 to 7 at the assessment time. Information on the participation in extracurricular tutoring is essential for our study and 
we excluded participants who did not provide any information on this, because a replacement of the missing data is not 
meaningful (e.g., Gomila & Clark, 2022, who recommend model-based strategies for handling missing data only for the 
outcome variable or for covariates, but not for the treatment indicator).
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tutoring in another subject). The students included 2454 (48%) girls. About 21% of 
them had a migration background. Their cultural capital (Sieben & Lechner, 2019) 
and home literacy environment respectively, as an important factor in literacy 
acquisition (Buhl & Hilkenmeier, 2016; McElvany et  al., 2009), reflected in the 
number of books at home, was rather high (60% reported to own more than 100 
books at home). Almost half of the sample (49%) attended academic school types 
(i.e., higher secondary education, e.g., gymnasium).

Instruments

Reading literacy was measured in Grades 5 and 7 with standardized achievement 
tests that were specifically constructed for administration in the NEPS. These 
instruments included several texts with closed-response items that, followed 
the theoretical framework by Gehrer et  al. (2013), and referred to three cognitive 
requirements (i.e., identification of single facts, inference of conclusions, evalua-
tion, and interpretation). The tests included 32 and 40 dichotomous and polytomous 
items in Grades 5 and 7, respectively. Both tests were administered on paper with a 
time limit of 28 min, scaled using a one-parametric item response model (Masters, 
1982), and linked across points of measurement to allow for meaningful longitudinal 
comparisons (Fischer et al., 2016). Detailed results on the psychometric properties 
of the tests in the present sample including item fit and tests for differential item 
functioning are documented in technical reports (Krannich et al., 2017; Scharl et al., 
2017). The marginal reliabilities at the two measurement points were 0.78 and 0.79, 
respectively. Point estimates of students’ competences were derived as weighted 
likelihood estimates (WLE; Warm, 1989) which are also available in the scientific use 
files (NEPS Network, 2021a). We use the WLE scores as a proxy for each student’s 
reading literacy in the descriptive analysis. However, as the tests are not perfectly 
reliable, the WLE scores include error components that can bias effect estimates (see 
e.g., Lechner et  al., 2021; Sengewald & Mayer, 2024). The NEPS data include the 
item responses for each achievement test, too, and we used the item-level data to 
correct for measurement error in reading literacy, in the form of plausible values 
(PV; Mislevy, 1991). As such, we specified a two-dimensional partial credit model 
(Masters, 1982) and drew 20 PVs at each measurement point for each student that 
are used in the effect analysis (see e.g., Sengewald & Mayer, 2024).

Information on students’ participation in extracurricular tutoring in German 
and reading was derived from the parent interviews (see interview questions 1, 2 
and 3 in Table  5 in Appendix). The respective binary index reflected whether 
a student participated in ETG in Grades 5, 6, or 7 or not (0 = no participation, 
1 = participation). Furthermore, information was available on several characteristics 
of tutoring taken in Grade 6, that is, locations, social settings, and types of tutors.

Finally, various background information on the students assessed in interviews of 
target persons or parents was considered. This included students’ gender (0 = male, 
1 = female), migration background (0 = no, 1 = yes; see Table  6 in Appendix), cul-
tural capital (0 = 100 books or less at home, 1 = more than 100 books at home), 
school type (1 = gymnasium, 0 = other), and their school grades in German in Grade 
5 (on a scale from 1 = best to 6 = failing).
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Handling of missing values

We constructed our sample so that all students provided information on their 
participation in a tutoring program in Grades 5, 6, or 7. However, further information on 
the characteristics of tutoring was only assessed in Grade 6 and thus was not available 
for all students. We report missing values in tutoring characteristics and discuss the 
restrictions of the database.

Furthermore, we consider only students, who participated in at least one of the reading 
literacy assessments, either in Grade 5 or Grade 7. We use a model-based strategy for 
handling missing competence data (i.e., PV estimation in a two-dimensional model). As 
such, the model includes the reading literacy of the other measurement occasion and 
all additional covariates as background information for replacing the missing values in 
reading literacy.

Because the considered covariates used in the causal effect analyses were rather 
time-stable characteristics, we replaced missing values by the available information of 
subsequent waves (i.e., we carried the last observation forward to impute missing values 
of migration background, gender, cultural capital captured as the number of books at 
home, and school type). For school grades in Grade 5, we imputed missing values in 
students’ self-reports with the respective information from the parent interview. 
The remaining missing values in the covariates (i.e., migration background, cultural 
capital, school type, and grades that are summarized in Table  1), were imputed using 
classification and regression trees (Breiman et al., 2017) to provide complete background 
data for the effect analysis. Because the number of missing values was small for most of 
the covariates, we used only a single imputation round to replace the missing covariate 
values.

Statistical analyses

Comparative description of participation rates and characteristics of tutoring in German 

and reading

To investigate questions on participation rates (RQ1.1) and learning-supporting 
characteristics of tutoring in German and reading (RQ2), we conducted descriptive 
analyses. In addition, participants of ETG and ETR compared to students without 
participation were described in terms of participation rates of students of individual 
subgroups concerning migration background, gender, cultural capital, school type, 
German grades, and reading literacy in Grade 5 (RQ1.2). Moreover, we estimated 
differences between participating rates of ETG and ETR of these subgroups in terms of 
effect sizes: for categorical variables (i.e., migration background, gender, cultural capital, 
and school type) we calculated odds ratios and for metric variables (i.e., for grades in 
German, initial reading literacy) Cohen’s d, respectively. These analyses were based on 
WLEs as proficiency scores of reading literacy.

Analyses of treatment effects

For the effect analyses (RQ3.1), reading literacy in Grades 5 and 7 was modeled in the 
form of PVs to correct for measurement error (see e.g., Lechner et al., 2021; Senge-
wald & Mayer, 2024). The PVs for Grade 7 served as the outcome, in the comparison 



Page 12 of 26Heyne et al. Large-scale Assessments in Education           (2024) 12:27 

of the treatment groups. Specifically, we were interested in the difference in reading 
literacy between students participating in ETG (i.e., the treatment group) and stu-
dents without participation in ETG (i.e., the control group). However, baseline dif-
ferences between the groups can bias effect estimates in this non-randomized group 
comparison. We used a multi-group structural equation modeling framework—the 
EffectLiteR framework (Mayer et al., 2016 with extensions from Sengewald & Mayer, 

Table 1  Participation rates of extracurricular tutoring in German of students of various subgroups

N = 5113. Effect sizes for comparisons of different treatment groups on the background variables represent odd ratios (for 
migration background, gender, cultural capital, and school type) and Cohen’s d respectively (for German grades in Grade 5, 
reading literacy). For reading literacy, weighted likelihood estimations (WLE; without imputation of missings) from scientific 
use file (NEPS Network, 2021a) were used

*p < 0.05

Background 
variables

Total Missings Extracurricular tutoring in German Extracurricular tutoring in 
reading

No Yes Effect size 
[95% CI]

No Yes Effect size 
[95% CI]

Migration 
background

5040 73 (1%) 2.16* [1.74, 
2.67]

2.31* [1.69, 
3.13]

 Migration 1066 917 (86%) 149 (14%) 998 (94%) 114 (6%)

 German 3974 3696 (93%) 278 (7%) 3860 (97%) 68 (3%)

Gender 5113 0 (0%) 0.61* [0.50, 
0.75]

0.64* [0.47, 
0.86] Boys 2659 2384 (90%) 275 (10%) 2541 (96%) 118 (4%)

 Girls 2454 2292 (93%) 162 (7%) 2383 (97%) 71 (3%)

Cultural 
capital

5062 51 (1%) 0.67* [0.55, 
0.82]

0.51* [0.38, 
0.69]

 Low (≤ 100 
books)

1999 1792 (90%) 207 (10%) 1897 (95%) 102 (5%)

 High (> 100 
books)

3063 2842 (93%) 221 (7%) 2981 (97%) 82 (3%)

School type 5105 8 (0%) 0.38* [0.30, 
0.47]

0.26* [0.18, 
0.36] Academic 2508 2385 (95%) 123 (5%) 2469 (98%) 39 (2%)

 Non-
academic

2597 2284 (88%) 313 (12%) 2447 (94%) 150 (6%)

German 
grades in 
Grade 5

3918 1195 (23%) 0.82* [0.72, 
0.93]

0.92 [0.75, 
1.08]

 Grade 1 
(best)

565 559 (99%) 6 (1%) 564 (100%) 1(0%)

 Grade 2 1789 1691 (95%) 98 (5%) 1756 (98%) 33 (2%)

 Grade 3 1232 1046 (85%) 186 (15%) 1156 (94%) 76 (6%)

 Grade 4 308 231 (75%) 77 (25%) 267 (87%) 41 (13%)

 Grade 5 22 15 (68%) 7 (32%) 19 (86%) 3 (14%)

 Grade 6 
(failing)

2 1 (50%) 1 (50%) 2 (100%) 0 (0%)

Reading 
literacy (WLE)

3833 1280 (25%) − 0.62* 
[− 0.73, 
− 0.51]

− 0.75* 
[− 0.92, 
− 0.58] − 2SD 

(struggling 
readers)

62 52 (84%) 10 (16%) 55 (89%) 7 (11%)

 − 1SD 543 434 (80%) 109 (20%) 491 (90%) 52 (10%)

 + 1SD 645 627 (97%) 18 (3%) 641 (99%) 4 (1%)

 + 2SD (top 
readers)

122 119 (98%) 3 (2%) 122 (100%) 0 (0%)
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2024)—to account for baseline group differences via covariate adjustment (see Fig. 2). 
For covariate adjustment, we used different sets of covariates, that is, either (a) no 
covariates, (b) only the pretest (i.e., the PVs for the initial reading literacy in Grade 
5), or (c) the pretest and additional covariates (i.e., migration, gender, cultural capital, 
school type, grades) to investigate the relevance of the covariates. In the effect analy-
ses, we then controlled for all relevant covariates.

To examine the differential effects of tutoring, we estimated different types of 
effects following Mayer et al. (2020): first, we considered the average treatment effect 
(AE) that describes the (covariate-adjusted) difference between the treatment groups 
for all students under investigation. In addition, we estimated various conditional 
treatment effects (CE), which describe the (covariate-adjusted) difference between 
the treatment groups for different subgroups. In particular, we examined differences 
in the treatment effect by gender (i.e., for boys and girls), migration status (i.e., for 
students with or without migration background), and different pretest values (i.e., 
for reading literacy in Grade 5 one or two standard deviations below [− 1SD, − 2SD] 
or above [+ 1SD, + 2SD] the mean). Furthermore, we explored conditional effects by 
treatment status and report the effects on the treated (i.e., for those participating in 
ETG) and on the non-treated (i.e., for the control group). Finally, in a third step, we 
also estimated conditional effects for the combination of the treatment status with 
the other covariates. This can be particularly informative because the subgroups of 
treated and non-treated students integrate the specific characteristics of students 
who do not or do participate in ETG. Further differentiating their gender, migration 
background, and pretest abilities allowed for more detailed insights into for whom 
ETG is most effective.

Pretest

Reading Literacy

(Grade 5)

Posttest

Reading Literacy

(Grade 7)

Additional Covariates 

(Gender, Migration, Books,    

School Type, Grades)

Pretest

Reading Literacy

(Grade 5)

Posttest

Reading Literacy

(Grade 7)

Additional Covariates 

(Gender, Migration, Books,   

School Type, Grades)

No Tutoring in German

Tutoring in German in Grades 5, 6, 7

Fig. 2  Estimating the adjusted effects of tutoring in German on reading literacy in Grade 7. EffectLiteR 
estimates a multigroup structural equation model that separates the two tutoring groups and estimates 
group specific regression coefficients for predicting the latent posttest reading literacy (i.e., plausible values 
from the reading literacy test in Grade 7) given all covariates. The set of covariates contains the latent pretest 
reading literacy (i.e., plausible values from the reading literacy test in Grade 5) and the vector of five additional 
covariates with j = 2,…, 6 respectively
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Software and open material

The measurement model for reading literacy and the plausible values were estimated in 
R (Version 4.2.1; R Core Team, 2022) with TAM (Version 3.7–16; Robitzsch et al., 2022). 
Missing values were imputed with mice (Version 3.14.0; van Buuren et  al., 2011). The 
treatment effects were obtained with EffectLiteR (Version 0.4–5.015; Mayer et al., 2016) 
which relied on lavaan (Version 0.6–9; Rosseel, 2012). The raw data is available after 
registration at NEPS Network (2021a), whereas the analysis code that allows for repro-
ducing our findings is provided at https://​osf.​io/​2su98/?​view_​only=​8e44c​dd35e​e047d​
59e12​0d036​21e4f​f2.

Results
Participation rates and characteristics of extracurricular tutoring in German and reading

Concerning general participation rates (RQ1.1), during the 3-year study period, 437 
students (i.e., about 9% of our total sample) participated in ETG and 4676 students 
(i.e., about 92% of our total sample) did not participate. Concerning the content of 
this tutoring, 186 students (i.e., about 43% of the group with ETG; and about 4% of 
our total sample) participated in reading or understanding exercises, and thus in ETR. 
Furthermore, results show that 236 students (i.e., about 54% of the group with ETG) did 
not participate in ETR, and 12 persons reported no information on ETR (i.e., 0.03% of 
the group with ETG had a missing value). Among students participating in ETG, most 
parents reported short-term participation. Specifically, about 76% of the group with 
ETG participated during one wave of the survey (N = 333), 19% participated during 
two waves (N = 85), and for about 4% of students (N = 19) extracurricular tutoring in 
German during all three assessment waves was reported.

Participation rates of students of different subgroups in our sample (N = 5113) 
who provided information on their participation in extracurricular tutoring in Ger-
man and reading are presented in Table 1 (RQ1.2). First, the results show that par-
ticipation rates in the different subgroups differ significantly in most comparisons 
(see columns of Effects Sizes): accordingly, students with a migration background 
were significantly more likely to participate in ETG and also ETR than students with 
a German background. Specifically, about 7% of students with a German background 
took part in ETG and 3% in ETR, whereas 14% of students with a migration back-
ground took part in ETG and 6% in ETR. Similarly, the likelihood of participating in 
ETG as well as in ETR was significantly higher for boys (10%; 4%) than for girls (7%; 
3%) and also for students with low cultural capital (10%; 5%) than for students with 
high cultural capital (7%; 3%). Furthermore, results show that rates of participation 
in ETG and ETR in academic school types were significantly lower than in non-aca-
demic school types: while about 5% of students of academic schools participated in 
ETG and 2% in ETR, about 12% of students of non-academic schools received ETG 
and 6% ETR. As far as grades in German in Grade 5 are concerned, the majority of 
the participating students had a grade of 3 or better. However, the likelihood of par-
ticipating in ETG but not in ETR was significantly related to grades in German. Spe-
cifically, of the students whose grade in German was weaker (N = 332), about 26% 
(N = 85) participated in ETG and about 13% (N = 44) participated in ETR. Finally, 

https://osf.io/2su98/?view_only=8e44cdd35ee047d59e120d03621e4ff2
https://osf.io/2su98/?view_only=8e44cdd35ee047d59e120d03621e4ff2
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the likelihood of participating in ETG and ETR was significantly related to levels 
of reading literacy. Based on the WLEs, poor readers (with reading literacy one or 
two standard deviations below the mean) made up about 16% of the sample. Among 
students with very low reading literacy and struggling readers respectively (− 2SD: 
N = 62), about 16% participated in ETG and 11% in ETR. Concerning students with 
low reading literacy (− 1SD: N = 543), about 20% received ETG and 10% participated 
in ETR. In contrast, about 3% of students with high reading literacy (+ 1SD: N = 645) 
took part in ETG and 1% of them in ETR. Concerning students with very high read-
ing literacy (+ 2SD: N = 122), about 2% participated in ETG and none in ETR.

Concerning characteristics of extracurricular tutoring in German and other sub-
jects (RQ2), results are provided in Fig. 3. Since information on the tutoring setting 
was only assessed in the second assessment wave, descriptive information is only 
available for tutoring in Grade 6. Because the parent-reported information contains 
many missing values (51%), the respective results refer to the selected sample of stu-
dents receiving ETG for which their parents reported information on ETG: most 
frequently reported locations of tutoring (13%) were private homes and places at 
school, followed by institutes (11%) or other nonformal places outside from home 
(10%). In contrast, tutoring was rarely implemented in other private settings (2%) or 
in other institutions (N = 2). Concerning social settings of tutoring, the most com-
mon was individual tutoring (24%), followed by tutoring in small groups (17%). Fur-
thermore, students rarely participated in tutoring with large groups (7%). Regarding 
the type of tutors, typically the tutors were teachers (29%), but rarely students or 
school students (7%) or further private persons (6%). In terms of the number of 
tutoring hours per week for tutoring in all subjects, parents of about 75% of students 
with ETG reported that their children spent one or two hours per week for all tutor-
ing offers (N1h = 185, i.e., 42% of the sample with ETG; N2h = 144, that is, 33% of 
the sample with ETG). Three hours per week were reported for 11% of the students 
with ETG (N3h = 48) and four hours per week for 7% of the same group of students 
(N4h = 29). Finally, 6% of students with ETG participated 5 h or more per week in 
tutoring (N5h+ = 27).
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Fig. 3  Characteristics of extracurricular tutoring in German and other subjects
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Effects of extracurricular tutoring in German

Concerning the effects of ETG (RQ3.1), first, we investigated average treatment effects 
(AE) as reported in Table 2. The results show no significant effect of ETG on students’ 
reading literacy, except for the unadjusted mean negative effect, which does not account 
for differences between covariates at the beginning of the assessment. However, when 
controlling for covariates—particularly for the reading literacy in the pretest and then 
for additional student characteristics—this negative effect turned smaller and was no 
longer significant. This shows that the pretest reading literacy was the most important 
covariate to control for baseline differences between the treatment groups.

Second, we considered subgroup-specific treatment effects (CE) in relation to the 
participation status, gender, migration background, and specific pretest values (RQ 
3.2; see Table 3). Overall, the results show no significant effects of ETG. Nevertheless, 
slight patterns are discernible in relation to (non-significant) differences in the effect size 
estimates: (a) effects were higher for the subgroup of students currently participating 
in tutoring (i.e., conditional treatment effect on the treated compared to those who did 
not participate in tutoring [conditional treatment effect on the non-treated]), (b) boys 
benefited slightly more from tutoring than girls, (c) native German students benefited 
slightly more from tutoring than students with migration background, and (d) students 
with lower initial reading literacy in Grade 5 seem to have benefited more from ETG 
than students with higher reading literacy at the beginning. Although these trends are 

Table 2  Average treatment effects of tutoring in German for different sets of covariates

Pretest = reading literacy in Grade 5 (PV); other covariates = migration background, gender, cultural capital, school type, and 
grades in German in Grade 5. We report unstandardized effect estimates (Est.), robust standard errors (SE), tests of estimates 
against zero (Est./SE and p-values), and effects in standard deviation units of the outcome

Covariates Est. SE Est./SE p-value Effect size

None − 0.568 0.050 − 11.356 < 0.001 − 0.606

Pretest − 0.067 0.068 − 9.991 0.328 − 0.072

Pretest and other 
covariates

− 0.017 0.068 − 0.246 0.807 − 0.018

Table 3  Conditional treatment effects of tutoring in German

CE = conditional effect on reading literacy (PV) in Grade 7. The reported effects are adjusted for all covariates. We report 
unstandardized effect estimates (Est.), robust standard errors (SE), tests of estimates against zero (Est./SE and p-values), 
effects in standard deviation units of the outcome variables in the control groups (effect size) and differences of effect sizes 
( � effect size)

Grouping Effect Est SE Est./SE p-value Effect size � effect size

Treatment status CEx = control − 0.021 0.072 − 0.298 0.767 − 0.023 0.059

CEx = tutoring 0.033 0.043 0.782 0.436 0.036

Gender CEK = boys 0.015 0.076 0.196 0.846 0.016 0.070

CEK = girls − 0.051 0.080 − 0.630 0.531 − 0.054

Migration CEK = no − 0.010 0.075 − 0.135 0.893 − 0.011 0.033

CEK = yes − 0.042 0.073 − 0.567 0.572 − 0.044

Pretest CEZ = (− 1 SD) 0.031 0.060 0.525 0.601 0.033 0.093

CEZ = (+ 1 SD) − 0.057 0.126 − 0.449 0.656 − 0.060

CEZ = (− 2 SD) 0.079 0.107 0.742 0.462 0.084 0.191

CEZ = (+ 2 SD) − 0.101 0.204 − 0.494 0.625 − 0.107
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identifiable from the comparisons of the effect size estimates and congruent to our 
expectations, it must be mentioned, that all effect estimates were not significantly differ-
ent from zero and the effect sizes were very small (< |0.10|).

Finally, in a third step, we obtained even more detailed conditional treatment effects for 
the participating students (ETG) and non-participating students (no ETG) by combining 
the participation status with each grouping variable (see Table 4). The overall trend was 
the same as before, with the highest effect sizes for students currently participating in 
ETG, as well as that tutoring is slightly more beneficial for male students, for those that 
have a native German background, and those with lower initial reading literacy in Grade 
5. Also, all effect estimates were not significantly different from zero and all effect sizes 
were smaller than |< 0.10|; except for students who did not participate in ETG who had 
very high initial reading literacy. This subgroup of good readers had a small negative 
effect size of − 0.11 standard deviations of the outcome variable.

Discussion
Regarding ETG between Grades 5 and 7 (RQ1.1), our results revealed a low participation 
rate in the total sample (about 9%). This rate was lower than expected and lower 
compared to previous results (about 19%; Guill & Wendt, 2016; Guill et  al., 2022), 
but closer to the participation rate for paid tutoring in German found for students in 
Grade 9 (about 3%; Hawrot, 2024). Similarly, the participation rate for ETR (about 4%) 
was much lower than expected based on earlier results (about 16%; Guill & Wendt, 
2016). Accordingly, very few students overall participated in interventions, such as text 
comprehension exercises, that are recommended to promote reading literacy (Baye 

Table 4  Conditional treatment effects of tutoring in German for interactions with treatment status

Conditional effects (CE) on reading literacy (PV) in Grade 7 are reported for the non-treated and treated students (with 
tutoring in German in Grades 5, 6 or 7), while adjusting for all covariates. From the set of covariates (K), grouping variables 
(i.e., treatment variable [X]: tutoring vs. control, gender: male vs. female, migration: native vs. migration, pretest (Z): [− 2SD], 
[− 1SD], [+ 1SD] [+ 2SD]) are used and combined for obtaining the subgroup-specific effects. We report unstandardized 
effect estimates (Est.), robust standard errors (SE), tests of estimates against zero (Est./SE and p-values), effects in standard 
deviation units of the outcome variables in the control groups (effect size) and differences of effect sizes ( � effect size)

Grouping Effect Est. SE Est./SE p-value Effect size � effect size

Treatment and gender CEX = control, K = male 0.010 0.080 0.123 0.903 0.011 0.068

CEX = control, K = female − 0.054 0.083 − 0.644 0.522 − 0.057

CEX = tutoring, K = male 0.059 0.055 1.077 0.285 0.063 0.073

CEX = tutoring, K = female − 0.010 0.059 − 0.165 0.869 − 0.010

Treatment and migration CEX = control, K = native − 0.015 0.078 − 0.192 0.848 − 0.016 0.066

CEX = control, K = migration − 0.047 0.077 − 0.615 0.540 − 0.050

CEX = tutoring, K = native 0.055 0.048 1.142 0.256 0.059 0.067

CEX = tutoring, K = migration − 0.007 0.065 − 0.110 0.912 − 0.008

Treatment and pretest CEX = control, Z = − 1SD) 0.030 0.063 0.478 0.634 0.032 0.097

CEX = control, Z = (+ 1SD) − 0.061 0.127 − 0.482 0.632 − 0.065

CEX = tutoring, Z = (− 1SD) 0.041 0.060 0.696 0.489 0.044 0.077

CEX = tutoring, Z = (+ 1SD) − 0.031 0.134 − 0.234 0.816 − 0.033

CEX = control, Z = (− 2SD) 0.077 0.112 0.687 0.497 0.082 0.189

CEX = control, Z = (+ 2SD) − 0.101 0.204 − 0.494 0.625 − 0.107

CEX = tutoring, Z = (− 2SD) 0.086 0.108 0.795 0.431 0.091 0.135

CEX = tutoring, Z = (+ 2SD) − 0.041 0.153 − 0.269 0.789 − 0.044
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et al., 2018; Edmonds et al., 2009; Souvignier & Antoniou, 2007). However, one reason 
for the variation in participation rates compared to previous results may be that parents 
do not know exactly whether or to what extent their children are currently participating 
in ETG or ETR as tutoring participation is often organized by schools in Germany. A 
second reason might be a difference in definitions of tutoring as mentioned above, for 
example, paid tutoring in Hawrot’s study (2024) compared to all tutoring offers, whether 
paid or not, in this study.

Concerning participation rates in ETG and ETR of different subgroups of students 
(RQ1.2), our results revealed significant differences in the likelihood for participation: 
first, it was more likely to participate in ETG and also in ETR for students with lower 
cultural capital compared to contemporaries with higher cultural capital as previously 
shown by Guill et  al. (2020b). Second, gender mattered in our study in contrast to 
findings by Hawrot (2024): according to Guill et al. (2022), the likelihood of participation 
in ETG and ETR was higher for boys compared to girls. Third, students with a migration 
background were more likely to participate in ETG and ETR compared to German 
students which is consistent with previous findings (Guill et al., 2020b; Hawrot, 2024) 
as well as suggestions of promoting students with migration background (Artelt et al., 
2010; Diedrich et  al., 2019; Weis et  al., 2019). Fourth, our results showed a higher 
likelihood of participating in tutoring for students in non-academic schools than 
for students in academic schools which is consistent with previous studies (Hawrot, 
2024). Fifth, in line with previous findings (Guill et al., 2020b; Hawrot, 2024), tutoring 
participants of ETG in our study tended to have weaker grades in Grade 5 compared 
to non-participating students. Nevertheless, only about one-quarter of these students 
participated in ETG. Finally, according to previous results (Tarelli et  al., 2012; Weis 
et al., 2016) and recommendations (Artelt et al., 2010; Diedrich et al., 2019; Weis et al., 
2019), many of the students for whom support is advised, particularly boys, appear to 
participate in ETG, fewer in ETR. About 20% of the students with poor reading literacy 
(scores one or two standard deviations below the mean)—in line with previous findings 
(Tarelli et  al., 2012; Weis et  al., 2016) representing about 16% of the total sample—
participated in ETG, while good readers participated comparatively rarely. Nevertheless, 
it should be noted that the number of poor readers in need of support is presumably 
higher than the number of actual participants in tutoring, who, after all, make up only 
a very small percentage of the total sample (about 8.5%). The differences in our results 
compared to the participation rates reported of other studies could be due to the fact 
that we examined students between Grades 5 and 7, whereas other studies focused on 
students in other Grades. A further reason for inconsistent results could be differences 
of definitions of tutoring. However, participation rates in the more specific ETR are 
considerably lower than in ETG, thus the various subgroups are quite small and the 
effects of ETR cannot be estimated in our models as discussed in the following.

Concerning the characteristics of extracurricular tutoring in German (RQ2), our 
results indicated a high heterogeneity, particularly with respect to social settings, 
type of tutors, locations, and weekly scope: nevertheless, the weekly scope of tutoring 
in German (and possibly additional subjects) was similar for most students (75%), 
specifically, it was limited to one semester and only 1 or 2 h per week. Although it is not 
given exactly from the available data which subject each hour is spent on, the reported 
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amount suggests that the time spent for tutoring is within the range of times found to be 
effective in previous reading supporting programs (Holopainen et al., 2018; Souvignier 
& Antoniou, 2007). Compared with the weekly scope and duration of effective tutoring 
in various subjects (Mischo & Haag, 2002), the scope of ETG and ETR found was much 
lower. However, for future analyses, it would be helpful to assess exactly what time 
in tutoring is devoted to specific topics. Regarding the social settings of tutoring, the 
results showed that tutoring in German (and possibly additional subjects) for most 
students—mainly privately at home or school—was conducted individually rather than 
in small groups and rarely in large groups. Thus, the social settings of tutoring found 
were largely consistent with practical implications of previous studies, which found one-
to-one (Baye et al., 2018; Suggate, 2016) and small group tutoring in reading (Almasi & 
Palmer, 2013; Holopainen et al., 2018) to be the most effective settings compared to large 
group tutoring. In addition, our results showed that tutoring in German (and possibly 
additional subjects) was most frequently provided by teachers, followed by (school) 
students and private persons. This result partly matches with practical implications of 
earlier studies suggesting tutoring in reading with trained tutors, peers or teachers to 
gain the highest effects on tutees’ reading literacy compared to other types of tutors 
(Suggate, 2016). Since current data lack information on the extent to which tutoring 
(school) students and private persons have been trained for their tutor role, which has 
been shown to be an important prerequisite for progress in tutees’ reading literacy, it 
is promising for future studies to pay more attention to this aspect. Finally, it should be 
noted critically that our data on characteristics of tutoring in German contain a large 
number of missings and, thus, provide no representative picture of extracurricular 
tutoring practice in Germany.

Finally, our analyses revealed no effect of students’ participation in ETG on their reading 
literacy (RQ3.1). Nevertheless, using different sets of covariates for estimating the average 
effect of ETG showed that covariate adjustment is very important in this application, 
to control for baseline differences between the treatment groups. Without covariate 
adjustment, one would falsely obtain a large negative effect, indicating that students who 
participate in ETG substantially showed lower reading literacy afterward compared to 
students without participation. In contrast, when controlling for differences in the initial 
reading literacy of the students in Grade 5, this negative effect diminished, showing that 
on average, ETG had no significant effect on reading literacy in Grade 7. Additional 
covariates had little impact on this conclusion, but with more covariates, the average effect 
estimate was a bit closer to zero. Thus, our results were consistent with previous findings 
that showed no effects of participation in extracurricular activities or tutoring in German 
on students’ achievement (Guill et al., 2022; Shulruf, 2010; Shulruf & Wang, 2013) and no 
effects of tutoring in German or mathematics on students’ grades in respective subjects 
(Baker et al., 2001; Guill et al., 2020a, 2022). However, our results were inconsistent with 
previous findings that showed positive associations between students’ achievement and 
their participation in extracurricular activities (e.g., Carbonaro & Maloney, 2019; Feldman 
& Matjasko, 2005; Lewis, 2004; Mischo & Haag, 2002). The fact that our results differ from 
previous findings may be due to various differences across studies, namely differences (a) 
in design (e.g., quasi-experimental groups and various defined interventions, Mischo & 
Haag, 2002), (b) in methodological procedures (e.g., cross-lagged panel models, Carbonaro 
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& Maloney, 2019), (c) in the conceptions of tutoring (e.g., tutoring as paid extracurricular 
support), and d) in different amount and intensity of tutoring. In particular with respect 
to the study by Mischo and Haag (2002), it is striking that the scope of the ETG (mostly 
about 1–2 h per week) found is much smaller than the scope of the reported tutoring for 
which effects were demonstrated (about 6 h weekly). Moreover, the results contradict our 
expectations of the effects of ETG, which were based on the assumption that the ETG 
would include interventions that have been shown to be effective in reading promotion 
programs (e.g., Almasi & Palmer, 2013; Baye et al., 2018; Edmonds et al., 2009; Holopainen 
et  al., 2018; Souvignier & Antoniou, 2007; Suggate, 2016). The fact that the results do 
not support our assumption may also indicate that the relevant measures have not been 
implemented. Finally, another reason for our unexpected findings may be that the tutoring 
methods and exercises were examined from a too general perspective as discussed below.

In addition, we controlled for various covariates and examined differential effects for 
students of different subgroups (RQ3.2). However, these analyses showed no differential 
effects of ETG. In particular, we found no significant effects on reading literacy for specific 
subgroups of students who differed in terms of migration background, gender, cultural 
capital at home, German grades in Grade 5, school type, and initial reading literacy. Still, 
comparisons of the effect sizes obtained for the different subgroups suggest marginal 
differences in the effects of ETG for these students. Accordingly, higher effects on later 
reading literacy were present for the group of students that actually participated in ETG 
compared to the group of students that did not participate (effects on the treated and non-
treated), for boys compared to girls, for students with a German background compared 
to students with a migration background, and for struggling readers compared to good 
readers. With respect to students with different levels of initial reading literacy, results 
showed the highest positive effects of ETG for struggling readers (− 2SD), second highest 
positive effects for poor readers (− 1SD), and slightly negative effects for good and very good 
readers. These effects are in the expected direction, but also very small and not significant. 
According to the expectations, ETG might help to compensate for achievement gaps and 
thus ultimately mitigate or avoid scissor effects found in students between Grades 5 and 7 
(Pfost & Artelt, 2013). On the one hand, our expectations were based on previous results 
indicating strong effects of reading promotion programs (Baye et al., 2018; Edmonds et al., 
2009; Souvignier & Antoniou, 2007), particularly for struggling readers. On the other hand, 
these expectations were based on earlier proposals to implement extracurricular tutoring 
for high-needs students, especially those with reading difficulties, boys, and students with 
a migration background (Artelt et al., 2010; Diedrich et al., 2019; Tarelli et al., 2012; Weis 
et al., 2016, 2019). However, the expected effects were not evident in our results. In addition 
to the overly general perspective on tutoring methods used in ETG mentioned above, 
another reason that expected effects were not revealed could be that the reading literacy 
measures used were too general. Both aspects are discussed in the following section.

Limitations of the study
Several weaknesses might have limited the conclusions of our study. One limitation 
is that extracurricular tutoring in German and reading was investigated from a very 
general perspective, without distinguishing between individual support measures, 
e.g., exercises to improve reading speed or vocabulary, or others. On the one hand, we 
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chose this perspective in line with previous studies that suggest, for example, effects 
of subject-related activities on students’ achievement (e.g., Hattie, 2009), or examined 
the effects of tutoring in German (e.g., Guill et al., 2020a, 2022; Mischo & Haag, 2002). 
On the other hand, from this general perspective, our data provided a sufficiently large 
sample to conduct analyses at this level. However, the required sample size was not 
available for more specific analyses of the effects of ETR. Finally, this critical feature 
of our study corresponds to the methodological issues reported above with respect to 
investigating the effects of extracurricular activities from a large-scale perspective, 
which was attributed to the fact that very heterogeneous methods were included (Bray, 
2014; Shulruf, 2010; Shulruf & Wang, 2013). Accordingly, the investigation of ETG—as 
a summary of all methods for the promotion of competences in the subject German, 
including reading literacy—might have been one reason that we detected no substantial 
effects on reading literacy in our analyses. Particularly, the methods subsumed in ETG 
were still too diverse, and their effects, while potentially evident in improvements 
of specific skills—for example, knowing, understanding, and using words in oral or 
written texts—remained undetected under the radar of capturing reading literacy as 
an overarching measure. Therefore, for future analyses, it seems promising to precisely 
capture the respective methods implemented to improve specific student competences.

A second limitation of our study is the use of reading literacy as a target criterion. This 
rather distal measure cannot show possible effects of ETG on individual reading skills, 
such as vocabulary, reading speed, or other important basic skills of reading literacy (see 
also Fig.  1), and, thus, may underestimate the effects of ETG. Similar methodological 
problems are mentioned by Almasi and Palmer (2013) as well as by Souvignier and Anto-
niou (2007), who reported higher effects when study-specific measures—that is, designed 
by the researchers of the study with respect to the intervention goals and promoted com-
petences—were used instead of standardized tests as a more proximal measure. Hence, 
according to their conclusions, it is useful to use both, researcher-designed and standard-
ized tests, to measure the effects of support methods in terms of near and far transfer. 
Therefore, for future analyses it is promising to use additional instruments that capture 
the competences promoted in each method of tutoring, and thus, to focus on methods 
and appropriate target criteria, as illustrated at the same levels in Fig. 1 above.

Furthermore, it has to be mentioned critically that variables potentially influencing 
reading literacy, participation in extracurricular tutoring, or effects of ETG were not 
controlled for. On the one hand, various characteristics of students can be considered 
as potential influencing variables, for example, their reading behavior, reading self-con-
cept, reading motivation (e.g., Heyne et al., 2023), as well as helplessness and subjective 
task values which predicted participation in reported studies (e.g., Hawrot, 2024). It is 
also conceivable that other qualitative features of extracurricular tutoring such as cogni-
tive activation, social support, clear structure, or different topics (e.g., Baye et al., 2018; 
Guill et al., 2020a, 2022; Lewis, 2004) determine effects on students’ performance. While 
some of these tutoring characteristics were not examined in our study, others were cap-
tured with a substantial nonresponse rate making it difficult to generalize our findings to 
German students. Therefore, future studies are recommended to systematically summa-
rize the current state and specific characteristics of tutoring in Germany in representa-
tive samples.
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Conclusion
Finally, the study provided insights into participation rates, characteristics, and effects of 
extracurricular tutoring in German and reading in the everyday life of German students 
between Grades 5 and 7 from a longitudinal perspective. Against the background of 
existing cross-sectional large-scale studies that primarily examined reading literacy and 
derived corresponding suggestions for supporting many students on the one hand, our 
results for a 3-year perspective showed that students rarely use extracurricular tutoring 
in German and even less frequently in reading, which is particular true for struggling 
readers, for whom this offers are most appropriate. On the other hand, referring to 
studies on the characteristics of various extracurricular offers, our study also indicated 
that although the existing offers met some formal criteria based on practical implications 
from other studies, little is still known about the specific measures implemented. Finally, 
with reference to studies on the effects of extracurricular tutoring, such as reading 
promotion programs, our results revealed no effects of ETG on reading literacy, which 
could be due to various methodological features of the study, but also to the small 
amount of ETG observed.

However, based on these results and the current state of research, from our point of 
view it is premature to conclude that extracurricular tutoring has no effects on students’ 
achievements. Instead of throwing the baby out with the bathwater in this way, it is cru-
cial in future research to find out what (and to what extent) best promotes the reading 
literacy of whom. In order to implement this, three central desiderata for future research 
were derived from the results: there is a need for more detailed and representative sur-
veys on extracurricular tutoring in German and reading with respect to (a) the learn-
ing-supporting characteristics, e.g., tutoring times; (b) the methods implemented, e.g., 
exercises to improve vocabulary, reading speed, text comprehension, or (question) strat-
egies; and (c) the sub-skills of reading literacy in terms of additional target criteria of 
the methods implemented. For such more detailed data, our analysis approach of a dif-
ferential effect analysis, in which we controlled for baseline differences as well as meas-
urement error, can provide valuable insights into (group-specific) effects of any kinds of 
interventions. Our differential effect analyses imply that ETG can be more effective for 
certain students, thus, the analysis strategy and results raised new questions about for 
whom and how tutoring works best. With additional data, the differential effectiveness 
can be evaluated in more detail, or even at an individual level (e.g., Mayer et al., 2020).

Finally, for future practice, the present findings suggest that efforts should be stepped 
up to involve more students with support needs in extracurricular tutoring, especially 
those struggling readers and students with migration backgrounds who have rarely 
participated to date. In order to address their support needs, the implementation of 
evidence-based reading promotion programs is an option for which numerous evalu-
ation studies have yielded promising results (Almasi & Palmer, 2013; Baye et al., 2018; 
Edmonds et  al., 2009; Souvignier & Antoniou, 2007; Suggate, 2016). Implementing of 
such programs in extracurricular tutoring in reading suggests that participants can be 
effectively supported in their reading literacy development which finally is also expected 
to become evident in large-scale assessments.
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Appendix
See Tables 5 and 6.

Table 5  Information on extracurricular tutoring in general, in German, and in reading

Questions in parents’ interviews with different answering options: a“yes” (1), “no” (2), “irregular private tutoring” (− 20), “don’t 
know” (− 98)
b “Not specified” (0), “specified” (1), “none of this” (− 20), “refused” (− 97), “don’t know” (− 98)
c Number of hours (0–8, 10, 12, 15, 20, 23, 28, 30, 31, 34, 40, 45, 60, 90; for tutoring in several subjects hours are added), 
“irregular private tutoring” (− 20), “don’t know” (− 98)
d “Privately, at your home “ (1), “privately, but not at home” (2), “at a private tuition institute” (3), “at school” (4), “at a youth or 
community center” (5)
e “Individual tuition” (1), “in small groups, up to 5 students” (2), “in groups of more than 5 students” (3)
f “A qualified teacher” (1), “student” (2), “a school student” (3), “another private individual” (4); questions 1, 2, 3, 4 were used in 
waves 1, 2, 3, 4, 6; questions 5, 6, 7 were used in waves 2, 4 (see NEPS Network, 2021b)

Features Interview questions

1 Occurrence of private tutoringa Does <name> currently receive private tuition? (private tutoring: all external 
educational, systematic, mainly regular support of students to overcome 
learning issues or to improve learning performance)

2 Subject of tutoringb And in what subjects is <name> receiving private tutoring? (asked for math‑
ematics, German, English, French, Latin, physics, chemistry, biology, other)

3 Content of tutoringb What is the focus of your tutoring in German? (asked for spelling and 
writing, reading and understanding texts, writing texts, speaking and oral 
comprehension, grammar)

4 Scope of private tutoringc And how many hours in total per week does this private tutoring comprise 
in a normal school week? (in case of questions: ‘a normal school week means 
not during the holidays, or at times when no private tutoring takes place for 
other reasons’)

5 Type of locationd Where does <name> receive their private tutoring? (options are read aloud. If 
the tuition takes place in different venues: ‘where does it mainly take place?’)

6 Type of organizatione And how is the tuition organized? (options are read aloud)

7 Type of mentorf Who gives the tuition? (options are read aloud. If several persons are named: 
‘please tell me the name of the person who gives most of the private tutoring’)

Table 6  Assessment of the students’ migration background

Answering options in students’ interviews (adapted from Olczyk et al., 2016). Students’ answers were aggregated to yes (= 1; 
when options 1–6 were chosen) or no (= 2; when answers 7–9 were chosen)

Codes for answers to the question “were you or one of your parents not born in Germany?”

Value Label Description

0 Majority Target person and parents born in Germany, at most one grandparent (if any) born 
abroad

1 1st generation Target person born abroad and immigrated after the age of six

2 1.5th generation Target person born abroad and immigrated before the age of six

3 2nd generation Target person born in Germany and both parents born abroad

4 2.25th generation Target person born in Germany and one parent born abroad; other parent born in 
Germany and both of that parent’s parents born abroad

5 2.5th generation Target person born in Germany, one parent born abroad; other parent born in 
Germany and one of that parent’s parents born abroad

6 2.75th generation Target person born in Germany, one parent born abroad; other parent born in 
Germany and neither of that parent’s parents born abroad

7 3rd generation Target person and parents born in Germany; all four grandparents born abroad

8 3.25th generation Target person and parents born in Germany; three grandparents born abroad

9 3.5th generation Target person and parents born in Germany; two grandparents born abroad
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Abbreviations
+ 1SD	� Higher than one standard deviation above the mean
+ 2SD	� Higher than two standard deviations above the mean
− 1SD	� Lower than one standard deviation below the mean
− 2SD	� Lower than two standard deviations below the mean
AE	� Average treatment effect
CE	� Conditional treatment effect
ECA	� Extracurricular activities
ETG	� Extracurricular tutoring in German
ETR	� Extracurricular tutoring in reading
IGLU	� Internationale Grundschul-Lese-Untersuchung
K	� Covariates
KESS	� Study on competencies and attitudes of students
NEPS	� National Educational Panel Study
PIRLS	� Progress in International Reading Literacy Study
PISA	� Program for International Student Assessment
PV	� Plausible values
RQ	� Research questions
SC3	� Starting cohort 3 of the National Educational Panel Study in Germany
TIMSS	� Trends in International Mathematics and Science Study
X	� Treatment effects
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