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Abstract 

This dissertation is concerned with the improvement of literacy skills in primary and secondary 

school students with learning and behavioral difficulties—with German as a first language on 

the one hand and German and English as second languages on the other—displayed in two 

parts. This focus has been set against the background of an increasing number of students 

who perform with less literacy proficiency in first and second languages (L1 and L2) and the 

growing heterogeneity of students who face learning and behavioral difficulties that pose major 

challenges for teachers. Two specially designed and combined interventions, peer-tutorial 

Reading Racetracks (RT) and storytelling, will be presented that are characterized by great 

effectiveness in literacy and good usability for heterogeneous groups of students. For both 

parts, these interventions were evaluated in various constellations regarding their 

effectiveness for literacy. Group and single-case designs were used for this purpose and 

conducted in elementary, secondary, and special schools. Although the participants in the 

studies are very heterogeneous and certainly need further research, the results of all eight 

studies indicate that both types of interventions, RT in L1, and storytelling in L2, are highly 

effective in terms of literacy and thus provide an opportunity for students to improve 

significantly and regain enjoyment in learning. At the same time, the findings provide guidance 

for teachers on how to successfully design and implement interventions for L1 and L2 students 

with learning and behavioral difficulties across a wide range of grade levels. 
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1. Introduction 

All students need effective literacy support to become literate adults. According to Bacon 

(1998), every human has the right to become a literate adult, which applies as much to second 

language (L2) acquisition as it does to an individual’s first language (L1). As a subcomponent 

of literacy, the ability to read adequately is a foundational skill for literacy development (Oakes 

et al., 2010; Schaars et al., 2017). Being non-proficient in literacy enhances the risk of low 

income (Cree et al., 2012), can lead to difficulties in terms of emotional, economical, health, 

and social factors (Livingston et al., 2018), and impacts overall education as well as personal 

and social life matters (Brasseur-Hock et al., 2011; Chall & Jacobs, 2003; Macdonald et al., 

2016).  

To date, literacy proficiency has been decreasing among student populations in many 

countries such as Germany (Harju-Luukkainen et al., 2020). The gap between strong and low-

achieving readers has widened over the years as a global educational challenge in both 

elementary and secondary school (Cirino et al., 2013; Harju-Luukkainen et al., 2020; 

McFarland et al., 2019; Mullis et al., 2017, National Center for Education Statistics, 2019; 

Strickland et al., 2013). The Programme for International Student Assessment (PISA) 2018 

results reveal that only about 76% of 15-year-old students can minimally extract information 

from texts (i.e., reading level 2; Organisation for Economic Cooperation and Development 

[OECD], 2019). Also, in primary school, the number of students who achieve on the lowest 

proficiency level is increasing (Harju-Luukkainen et al., 2020). In addition, there is a steadily 

declining motivation to read among German readers (OECD, 2019).  

Some students have a higher risk of non-proficiency in literacy than others. Significant 

groups are students learning the language of instruction as L2 (Wendt et al., 2016), students 

with behavioral (Carter et al., 2010; Garwood et al., 2017) and learning difficulties (Cirino et 

al., 2013; Solis et al., 2012). In Germany, about 30% of students have a migration background 

and are therefore likely to grow up multilingual with German as their L2 (Federal Government 

Commissioner for Migration, Refugees and Integration, 2014). These students are more likely 

to have significantly lower German literacy achievement, especially regarding reading and 

vocabulary, compared to their L1 peers (Gentry & Lindsey, 2008; Melby-Lervåg & Lervåg , 

2014; Schleicher, 2019). Learning in an environment where the language of instruction is not 

the native language poses additional challenges for students (Becker-Mrotzek et al., 2012). 

This can also be applied to the English language, which is widely taught in German schools 

because English is of great importance (Crystal, 2015; Oxford, 2017). Challenges in becoming 

proficient in the English language can lead to long-lasting consequences (Molnár, 2008; Young 

et al., 2019).  
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Most non-proficient readers appear to have problems with lower-level reading skills such 

as reading fluency and word recognition in particular (De Jong et al., 2012; Gangl et al., 2018). 

These skills are foundational and must be fostered to counteract the risk that reading problems 

become entrenched and that adequate reading competence cannot be achieved as a result. 

Students with learning and behavioral difficulties can face severe challenges in reading (Fuchs 

et al., 2012; Garwood et al., 2017; Lane et al., 2008; Lerner & Johns, 2011; Solis et al., 2012), 

and their co-occurrence is undoubtable, which is quite discernable in literacy achievement 

(Arnold et al., 2005; Reid et al., 2004; Roberts et al., 2015).  

In reference to Dewey (1916), the main task of education is to prepare students for active 

participation in a democratic society, and according to the Convention on the Rights of Persons 

with Disabilities, people with disabilities and accompanying special educational needs should 

have the opportunity to be educated in the general education system without exclusion 

because of their disability (United Nations, 2006, Article 24). Both references indicate that 

interventions should have the potential to consider the individuality of students to make 

education possible for all. In addition to the problems affecting primary and secondary 

education with regard to literacy and the declining motivation to learn, students with general 

learning difficulties and problem behaviors face even more daunting hurdles. The increasing 

heterogeneity in classrooms, students’ learning difficulties, and behavioral problems pose 

challenges to teachers and practitioners, and support mechanisms must be designed that are 

adaptable to each student’s unique need. 

For effective support of literacy skills, teachers require adequate interventions and must 

consider that struggling students often tend to respond less to interventions (Peng & Fuchs, 

2017). However, when suitable to the students, such interventions increase the probability that 

they will be improving their skills and will not develop serious difficulties (ibid.). Nevertheless, 

lower literacy abilities are no longer the focus from upper elementary on (e.g., Kent et al., 2017; 

Vaughn et al., 2003), even though the large number of struggling readers is widely known. 

Furthermore, literacy research on supervising secondary students and, more precisely, on 

student subgroups in primary and secondary education is still scarce (e.g., Ciullo et al., 2016). 

Although focusing on specific subgroups such as L2 learners and students with behavioral 

problems in addition to learning problems is so important, it appears that L1 research is still 

significantly more common than L2 research (Hall et al., 2019) and research on students with 

behavioral problems is declining (Garwood et al., 2020).

Building on this knowledge, this dissertation deals with effective literacy interventions 

that can be adapted to students’ individual needs in Germany, focusing on German L1 learners 

in the first part, as well as German L2 and German students who are learning English as their 

L2 in the second part; both parts focus specifically on students with learning and behavioral 

difficulties. The overall aim of this work was to design interventions, test their effectiveness in 
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relation to the group of students selected, and gain new insights. The sharp increase in the 

number of less-proficient literate students (e.g., Harju-Luukkainen et al., 2020) illustrates, on 

one hand, that there is still not enough adequate support and, on the other hand, how important 

it is to provide all students with equal access to education through adequate literacy 

interventions. In addition, the dissertation addresses the conception of supports that are 

individually applicable to both children and adolescents with difficulties in learning and behavior 

with and without official diagnoses. 

In the first part, an easy-to-use intervention combination of RT, peer tutoring (PT), and 

motivational elements was applied with regard to primary and secondary students with learning 

and behavioral difficulties who face challenges in reading. The interventions were conducted 

in small groups and whole classrooms. This combination of methods is based on general 

knowledge of research on effective components in the support of students with behavioral 

and/or learning difficulties. A final study takes the racetrack combination further by combining 

it with letter cluster training to examine the possible transfer effects on untrained items, with 

the intention of making the racetrack intervention even stronger. As it is of increasing 

importance to support L2 students, and since research in this field is not yet advanced enough 

(Hall et al., 2019), the second part focuses on a self-developed combined storytelling 

intervention and its effects on German and English as an L2, focusing on students with learning 

and behavioral difficulties. The conception of the storytelling intervention is adapted to findings 

from L2 research. As in the first part, this part also focuses on students with learning and 

behavioral difficulties who face hurdles in L2 acquisition. Finally, the second part is intended 

to illustrate that improvement of the L2 is also possible for students who have serious learning 

and behavioral difficulties. Both parts conclude with a discussion of the implications, and the 

whole dissertation offers a general conclusion and implications with regard to the findings from 

both parts

 

2. Reading Support for Students with Learning and 
Behavioral Difficulties 

2.1 Word Reading 

According to Frankel et al. (2016), literacy involves the process of reading, oral 

language, and writing. The first part of this dissertation focuses explicitly on reading. Due to 

the high number of students with difficulties in lower-level reading abilities and the resulting 

urgent need to foster and strengthen these abilities (De Jong et al., 2012; Gangl et al., 2018), 

the focus, more specifically, will be on word recognition. 
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Word recognition ability is a significant predictor of overall reading proficiency, including 

fluency and comprehension, at all grade levels - and students who still face hurdles at the word 

level in 3rd grade are at a higher risk for achievement failure in secondary school and dropping 

out (Brasseur-Hock et al., 2011; Kuhn et al., 2014; Mellard et al., 2010; Stanley et al., 2018; 

Toste et al., 2019; Zarić et al., 2021). A quarter of older elementary school students are unable 

to read words at their grade level, and an increasing number of adolescents are not reading 

age-appropriately (Brasseur-Hock et al., 2011; Cirino et al., 2013). Thus, reading at word level 

is an important aspect for continued research. 

Reading fluency plays a significant role in appropriate word recognition and is thought 

to bridge the function between decoding and reading comprehension (LaBerge & Samuels, 

1974; Pikulski & Chard, 2005;). It is defined as fast and accurate word reading, which in turn 

facilitates reading comprehension (LaBerge & Samuels, 1974). A lack of adequate reading 

fluency can lead to difficulties in text comprehension and general reading competency 

(Cromley & Azvedo, 2007; Little et al., 2017; Rasinski et al., 2017). A meta-analysis by García 

and Cain (2014) showed a correlation of r = 0.74 between lower-level reading skills and reading 

comprehension, underlining the importance in supporting basic reading skills. More precisely, 

word recognition is usually one main reason for inadequate reading fluency (Kuhn et al., 2014; 

Wolf & Katzir-Cohen, 2001) among primary and secondary school students (Boltzmann et al., 

2017; Cirino et al., 2013; Eme et al., 2014; Paige et al., 2013; Yıldırım & Rasinski, 2014).  

With respect to German reading, a longitudinal reading development study by Landerl 

and Wimmer (2008) showed that 70% of 115 German students who were dysfluent in 1st grade 

were still dysfluent in 8th grade, revealing the urgent need to counteract these manifestations 

and reduce the number of younger and older students with inadequate reading skills. Bar-

Kochva et al. (2021) observed a general deficit of older German readers with difficulties in 

basic reading skills, including word reading, compared to normal readers. Based on this insight 

regarding older readers, which can be seen nationally and internationally, Cirino et al. (2013) 

suggested implementing basic reading interventions for older students instead of only focusing 

on primary school. 

To sum up, reading words automatically can be a big challenge for students (e.g., Kuhn 

et al., 2014). According to the dual-route theory (DRT; Coltheart, 1993) and dual-route 

cascaded model (Coltheart et al., 2001), reading occurs through two routes: the direct route 

(directly accessing the mental lexicon and directly retrieving whole words to be read) and the 

indirect route (retrieving words through phoneme–grapheme correspondence). Both routes are 

important for word recognition and are both used by skilled readers (Ziegler et al., 2014). With 

regard to the ability to recall words directly from the mental lexicon, one often speaks of storing 

sight words that can be automatically recalled by learners (Ehri, 2005). Ehri’s model of word 

reading (2005) consists of four stages: (1) pre-alphabetic (no alphabetic knowledge; print is 
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recognized due to memory; connections based on visual and context clues); (2) partial-

alphabetic knowledge  (beginning to connect spelling and pronunciation; readers are not yet 

able to fully decode and merely focus on initial and final letters); (3) full-alphabetic phase (the 

ability to fully decode words and understand the grapheme–phoneme correspondence [GPC]); 

and (4) consolidates alphabetic (connecting based on syllabic units). Building orthographic 

representations of word forms—storage of sight words—is fundamental for rapid word 

recognition because a lack can result in speed and accuracy challenges (Grainger et al., 2012; 

Moats & Tolman, 2019; Perfetti & Stafura, 2014). Orthographic processing means to retrieve 

entire words or letter combinations from the mental lexicon without making use of GPC (Ehri, 

1997). Being proficient in word recognition has been shown to save cognitive resources that 

are needed for higher processing skills of reading such as reading comprehension (Kuhn & 

Stahl, 2003; O’Connor et al., 2007; Perfetti, 1985). Moreover, research demonstrates that 

orthographic knowledge contributes significantly to reading performance and is acquired 

through repeated print exposure (Holland et al., 2004). Problems in sight word reading are not 

only seen in non-transparent languages but also transparent languages like German (Ehri, 

2005).  

German is phonologically more transparent than, for example, the English language 

(Gangl et al., 2018) due to its mostly consistent letter–sound correspondence (Ziegler & 

Goswami, 2005; Rau et al., 2016). Wimmer et al. (2010) stated that both routes, lexical and 

sub-lexical, are inefficiently used among struggling German readers. They found under-

activation in the brain regarding the lexical route - whole-word recognition - and the sub-lexical 

route–phonological processes. Gangl et al. (2018) conducted an eye-tracking study with 

dysfluent German 3rd and 4th graders. They found that dysfluent German readers rely on both 

sub-lexical and lexical reading routes. However, even though access to both routes can be 

restricted, according to Landerl and Wimmer (2008), word fluency is the only measure in word 

reading that differentiates between poor and good readers in more transparent orthographies, 

and reading development depends more on naming speed than on phonological awareness 

(PA; see also Joshi & McCardle, 2018; Landerl & Wimmer, 2000). Knoepke et al. (2014) 

showed that, with respect to German primary school students, orthographic decoding predicts 

sentence and text comprehension better than phonological recoding. A study by Zarić and 

Nagler (2021) examining poor readers among German primary school students and the impact 

of orthographic knowledge revealed that it contributes to word and sentence reading. In 

examining the topic, the urgent question arose as to where the relatively widespread reading 

problems come from.  
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Rapid Automatized Naming (RAN) 

Based on Landerl and Wimmer (2008), one of the most important predictors in reading 

and especially in German reading is rapid automatized naming (RAN), which is the ability to 

quickly name shown items such as letter names and colors (Cohen et al., 2018). Cognitive 

processes that take place during rapid access to the mental lexicon, as well as word 

recognition, are comparable to the processes in RAN and thus make it a good predictor for 

reading ability (for meta-analysis of the German language, see Huschka et al., 2021; Landerl 

et al., 2019; Moll et al., 2009; Parrila et al., 2004) and oral reading fluency in particular (Conrad 

& Levy, 2007; Papadopoulos et al., 2016). Furthermore, a meta-analysis by Chen et al. (2021) 

found a moderate association between RAN and reading in transparent languages (r = .44; 

also see Araújo et al., 2015, r = 0.43), and, specifically, word-reading fluency has shown to be 

generally well predicted by RAN in a transparent language (e.g., Papadopoulos et al., 2016).  

Phonological Awareness (PA) 

PA describes the ability to identify and manipulate phonemes in spoken words (Ehri, 

2005), which plays a primary role in word recognition (De Jong & Van der Leij, 2003; 

Karageorgos et al., 2020). However, according to a meta-analysis by Pfost (2015), about only 

10-15% of the variance in later reading can be explained by PA in German reading. The results 

display a correlation of r = .33. A meta-analysis of less-transparent languages such as English 

found stronger correlations, resulting in the assumption that students learning more 

transparent languages have less challenges in phoneme–grapheme correspondence (Ziegler 

& Goswami, 2005). More specifically, Church et al. (2008) found that, with age, phonological 

brain regions are used less while reading, indicating the decreasing importance of PA with 

age. Fischer and Pfost (2015) stated that trainings in PA are more important in less-transparent 

languages than in German. In their review on the effects of PA support on reading for both 

less-proficient and stronger German readers, only small effect sizes were found. Even though 

PA seems to have a weaker impact on the German language than RAN, it is still an important 

component to consider (Schulte-Körne, 2011; Ziegler & Goswami, 2005).  

Working Memory (WM) 

Working memory (WM) can be seen as a cognitive system responsible for accessing 

the information needed for ongoing cognitive processes (Swanson, 2016; Wilhelm, 2013). 

Swanson and Stomel (2012) stated that learning difficulties can be caused by a malfunctioning 

WM, resulting in an inability to transform and store certain inputs. Problems in word reading 

and general academic performance can moreover derive from poor automatization due to less 

WM capacities (Gathercole et al., 2006; Pikulski & Chard, 2005). WM difficulties are highly 

related to difficulties in learning (De Weerdt et al., 2013; Moll et al., 2016; Sparks, 2021), and, 

in more detail, the ability to store and retain information is predictive of word reading 
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(Gathercole & Baddeley, 1993). A meta-analysis by Peng et al. (2018) displayed a small 

correlation among reading skills and WM (r = .29) and word reading and WM (r = .28). A meta-

analysis by Ober et al. (2020) found a correlation between executive function and decoding of 

r = .32, which can be seen as moderate, specifically word reading r = .32 and non-word reading 

r = .33. The correlation between WM and word reading was r = .31 and non-word reading r = 

.34. No difference was found between age and grades. Even though these results do not show 

a strong correlation, WM needs to be considered as an influencing factor in reading.  

Motivation 

Despite WM, motivation is another main factor in learning (e.g., Sparks, 2021). 
Motivation can be defined as something that drives us to achieve a certain goal (Cerasoli et 

al., 2014). Even though cognitive variables also contribute to learning, it has been shown that 

motivation, after controlling for cognition, can influence learning success to a large extend 

(Gold, 2011; Lenhard & Lenhard, 2013; Taboada et al., 2009). In particular, repeated failure in 

school can lead to de-motivation (Aunola et al., 2002; Gruenke et al., 2017; Lenhard & 

Lenhard, 2013) and in turn, according to Guthrie and Wigfield (2000), students who are highly 

motivated are in general more active readers (e.g., Guthrie et al., 1999 r = .59 between reading 

and motivation in secondary students; Logan et al., 2011). Concerning reading it has been 

displayed that motivation to read is decreasing in Germany (OECD, 2019) indicating the urgent 

need to re-motivate students again. According to Becker et al. (2010) there is a relationship 

between reading competency and reading motivation and that a reduced motivation can lead 

to ineffective interventions derived from decreased effort and leading to reduced learning 

outcomes, especially for students with problem behavior (Nelson & Harwood, 2010; Scanlon 

et al., 2017). These are the reasons why motivation should always be taken into account when 

planning (school) interventions. Generally, research reveals that motivation declines with age 

and grades (Guthrie & Wigfield, 2000). Subsequently, a study by Gunobgunob-Mirasol (2020) 

on the attitudes of secondary school students towards reading found that reading attitudes 

decline with age and grade – making the important indication to go on foster reading in a joyful 

way. When interventions are specifically intended to focus motivation, students’ reading 

development and motivation increases (e.g., Bates et al., 2016). As claimed by De Naeghel et 

al. (2012), encouraging students to read more belongs to a quality-criteria of education. After 

it became clear that reading proficiency can be affected by multiple factors and that basic skills 

are essential to reading proficiency, I asked myself which students are most affected by. 

2.2 Learning and Behavioral Difficulties 

Students with or at-risk for learning disabilities as well as students with behavioral 

difficulties face a higher risk of showing the most severe reading challenges (Fuchs et al., 
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2012; Lane et al., 2008) largely impacting lower hierarchy reading skills such as word 

recognition and fluency (Cirino et a., 2013). Learning difficulties are the most common issues 

in education which often go in line with behavioral difficulties (Matson & Fodstad, 2010), and 

teachers face challenges in providing adequate support for these groups of students (Forlin & 

Chambers, 2011). Based on these findings, the emphasis in this dissertation in both parts is 

on these two student groups and on how to provide adequate literacy instruction where 

teachers urgently need help. 

Learning Difficulties 

There are several ways to describe students with learning challenges (e.g., learning 

disabilities [LD] or learning differences), but in general, the demarcation is very unclear, both 

nationally and internationally (Kraemer et al., 2021). Regarding the often-used term LD, Keogh 

(2020) stated there is still disagreement about the term. The studies conducted for this 

dissertation partly included students labeled as LD, specifically regarding the German 

definition of LD, which can be accompanied by a slightly reduced IQ in addition to academic 

failure and special needs (Gruenke & Cavendish, 2016; Hasselhorn & Gold, 2017). According 

to Gruenke and Morrisson-Cavendish (2016), LD refers to students who are unable to develop 

the knowledge, skills, and self-regulation necessary to meet the demands of the educational 

curriculum. Dombrowski et al. (2004) suggested that students classified as LD should 

demonstrate academic achievement deficits on standardized measures and impairments in 

academic performance, as evidenced by below-average grades (e.g., Sparks, 2016). 

However, completely independent of a diagnosis, all students with learning difficulties need 

support because they have an even greater risk of falling further behind in the education 

system (Grigorenko et al., 2020; Ritchie & Bates, 2013).  

Due to the term inconsistencies and the fact that, independent from an official diagnosis, 

struggling students need deeper support, this dissertation uses the term learning difficulties as 

an umbrella term, according to the definitions provided by Gruenke and Morrisson-Cavendish 

(2016) and Dombrowski et al. (2004), for all students who face challenges with certain domains 

in school - more specifically difficulties in literacy in L1 and/or L2. The studies include students 

with and without a German diagnosis of LD—that is, all students who face severe challenges 

in literacy (Lenhard & Lenhard, 2013).  

Many students with learning difficulties face challenges in reading and word-reading 

ability (Chard et al., 2002; Fletcher et al., 2007; Lerner & Johns, 2011; Solis et al., 2012; 

Strickland et al., 2013). Geary et al. (2020) found that memory contributes to learning 

difficulties, especially regarding reading difficulties when students need to store and retrieve 

specific information. Nonetheless, important to note is that up to 50% of students with LD and 

learning difficulties do not respond to interventions that are effective for students without (Al 
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Otaiba & Fuchs, 2006), which needs to be understood when planning interventions. However, 

with regard to intervention planning, it is also important to consider the group of students who 

have behavioral difficulties. 

Behavior Difficulties 

The same definitional conditions apply to the behavioral difficulties domain (Smith & 

Taylor, 2010). Thus, this dissertation uses the term behavioral difficulties to describe all 

students who struggle with behavioral patterns with or without official diagnosis of an emotional 

behavioral disorder (EBD). The participants labeled as having behavioral difficulties in the 

dissertation’s studies do show externalizing behavior. Externalizing behavioral patterns are 

immensely challenging for teachers and for providing adequate support (Freiberg et al., 2009; 

Wills et al., 2010). According to Kauffman and Landrum (2009), externalizing problems mean 

behavior such as destruction, disruption, acting out, aggression, and impulsivity (see also 

Department for Education, 2012; Halonen et al., 2006). This explanation is in line with the 

German view on EBD, which is important to mention because the participants who are 

considered to have an EBD in the studies involved are classified according to the German 

definition and receive special needs support. All other subjects with problem behaviors were 

defined using results from the Integrated Teacher Report Form-German [ITRF-G], Volpe et al., 

2018). 

Students with or at risk for EBD are confronted with academic and behavioral 

challenges, which can lead to poor academic performances and social issues (Campbell et al., 

2018; Garwood et al., 2017; Lane et al., 2008). Vaughn et al. (2002) found that students with 

EBD spend less time reading compared to their peers without behavioral challenges. It has 

been shown that students with problem behaviors, especially in reading, are at least one school 

year behind (Oakes et al., 2010; Vannest et al., 2009), whereas one main problem area is 

reading fluency (Hilsmier et al., 2016). Overall, challenging behavior is rising, especially among 

children (Carter et al., 2010). Nevertheless, a synthesis by Garwood et al. (2020) revealed 

there has been a decline in focus on interventions for students with EBD in the last 10 years. 

In general, when focusing on the outcomes among students with behavioral difficulties, most 

researchers have emphasized behavioral outcomes and not the improvement of academic 

achievement (Nelson et al., 2014).  

How Both are Connected 

Academic difficulties and problem behaviors co-occur, which is well seen in reading 

(Arnold et al., 2005; Reid et al., 2004; Roberts et al., 2020), and up to 50% of students with 

behavioral problems also showing severe learning difficulties (Al-Hendawi, 2012). In turn, 

students with learning difficulties show more behavioral difficulties than their normal developing 
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peers (Jordan et al., 2020). According to Gilmour et al. (2019), students with EBD and LD can 

fall behind their nondisabled peers with regard to reading by about grades 3 to 4. The authors 

advocated for the urgent implementation of appropriate interventions for these students. 

Becherer et al. (2020) revealed that problem behaviors have a negative impact on academic 

achievement in 5th to 9th graders, which corroborates Metsaepelto et al.’s (2015) findings. In 

general, students who face severe and repeated failures in school tend to avoid engagement 

in academic tasks (Neff et al., 2005). This non-engagement is common for students with 

behavioral and learning difficulties (Allday et al., 2011). However, engagement, in turn, is 

important with respect to enhancing academic outcome (Carini et al., 2006). Also, as Nelson 

et al. (2003) displayed in a meta-analysis, problem behaviors are predictive of the effectiveness 

of reading interventions.  

Thus, many factors influence reading achievement and affect not only primary age 

students but also secondary age students. In addition, general learning difficulties and 

behavioral problems also influence reading and interventions’ effectiveness (e.g., Nelson et 

al., 2003). Consideration should also be given to the fact that students who repeatedly fail in 

school may find themselves unwilling to participate in interventions, which leads to non-

improvement in skills and in turn leads to an unwillingness to participate. Based on these 

findings, the question now arises as to what research suggests after taking all of these facts 

into account. 

2.3 Effective Reading Support – What Research Suggests 

As less-proficient readers’ reading issues become more significant and skilled readers 

become even more skilled, referred to as the Matthew effect (Stanovich, 2009), it is of immense 

importance to provide less-skilled students appropriate interventions. According to a meta-

analysis by Pfost et al. (2014), the Matthew effect is particularly true in word reading. At higher 

grade levels, students are required to use reading to comprehend information, making reading 

comprehension a key component of school success (Clemens et al., 2021; Steinle et al., 2021). 

However, the mastery of basic reading skills is necessary for students to even comprehend 

what they read (Cirino et al., 2013), and even though it is true that the number of readers who 

are less proficient and lack basic skills is rising (Gangl et al., 2018; McFarland et al., 2019; 

Mullis et al., 2017), little instruction in lower-level reading skills is provided later in elementary 

school (Kent et al., 2017). More specifically, word-reading instruction is typically absent from 

instruction after 2nd grade (Vaughn et al., 2003). Despite the needs of older primary school 

students, there is also a need to provide adequate interventions on basic skills for adolescent 

readers (Kamil et al., 2008). In general, researchers have observed at the primary level that 

instruction is rarely focused on explicit reading fluency, which, as a consequence, is not 

addressed at the secondary level (Ciullo et al., 2019; Wexler et al., 2018). This fact 
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underscores the importance of reading instruction at each grade level, depending on students’ 

needs. In summary, research on secondary school students is not as advanced as research 

focusing on elementary students (Fien et al., 2018). Looking at specific student subgroups, 

literacy research is scarce, specifically in relation to secondary students with behavioral 

problems (Ciullo et al., 2016).  

In their meta-analysis, Roberts et al. (2020) examined the effects of reading 

interventions for elementary students with reading and behavioral difficulties and found they 

can benefit from explicit reading instruction related to word reading in small groups, which, 

according to the authors, can be extended to students who struggle with reading and do not 

exhibit behavioral problems (see also Archer & Hughes, 2011). Generally, research has shown 

that explicitly smaller group interventions are effective for students with or at risk for LD and 

EBD (for a meta-analysis, see Hall & Burns, 2018; Roberts et al., 2020; Vaughn et al., 2003). 

A meta-analysis by Scammacca et al. (2015) focused on studies from 1980-2011 regarding 

the effects of reading interventions on reading outcomes in 4th to 12th graders and found the 

overall positive effects of reading interventions on all reading measures (d = 0.49), which is 

also true for L2 learners (for a meta-analysis, see Ludwig et al., 2019; d = 0.80 for reading 

fluency). All in all, however, interventions should be planned according to students’ needs 

(Connor et al., 2014; Kamil et al., 2008), and it is important to keep in mind that research has 

revealed the challenge for an intervention to significantly influence the reading outcome in less-

proficient readers, especially in older students (Solis et al., 2014). However, there is a notable 

dearth of reading research for secondary education compared to primary education even 

though figures have shown that both groups of students still face hurdles with lower-level 

reading skills (Cirino et al., 2013; Harju-Luukkainen et al., 2020; McFarland et al., 2019; Mullis 

et al., 2017, National Center for Education Statistics, 2019; Strickland et al., 2013). Moreover, 

many studies have been conducted with English-speaking students, but there is a definable 

lack of research in this area for German-speaking students.  

These research suggestions posed additional questions about what the research 

specifically recommends in terms of effective reading interventions for struggling younger and 

older readers with basic reading, learning, and/or behavioral difficulties. This gave rise to the 

idea of how reading can be promoted at a lower hierarchical level.  

Lexical and Sub-Lexical Training 

As argued by Ehri (1999), reading instruction should first focus on the word level. In a 

meta-analysis of the effects of reading interventions on reading outcomes in 4th to 12th 

graders, Scammacca et al. (2007) found that, independent of grade, all students can benefit 

from word-level intervention, including those with learning difficulties (see Wanzek et al., 2010; 
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Torgesen et al., 2001; Toste et al., 2019). Further, Compton et al. (2005) investigated the 

effects of word training on reading comprehension in 3rd to 5th graders with below-average 

reading skills and found significant gains in reading comprehension (d = 1.15). Scammacca et 

al. (2015) stated that more research on word-learning interventions is needed, and Martin-

Chang and Levy (2005) also pleaded for the implementation of isolated word-recognition 

training based on positive study results on word-reading trainings. Especially in Germany, 

studies on the effectiveness of whole-word training are rather a rarity. 

Despite the whole-word training, according to Pikulski and Chard (2005), teaching 

multi-letter patterns helps students to transit from the full alphabetic to the consolidated 

alphabetic stage (e.g., Ehri, 2014). Also, Huemer et al. (2008) stated that interventions that go 

beyond whole-word training and use sub-lexical units might lead to greater transfer effects 

because single-word training effects are item specific. With regard to consonant clusters, 

researchers have shown that they enhance the reading of words, thus necessitating their use 

(Hintikka et al., 2008). Huemer et al. (2008) found the effects of sub-lexical training on trained 

and untrained words involve these clusters in German poor readers from the 2nd to 4th grade. 

However, Huemer et al. (2010) found that sub-lexical training had effects on trained words but 

not on untrained ones in Finnish poor readers from 4th to 6th grade (see also Grosche et al., 

2013). These results display that there is still no agreement as to whether sub-lexical training 

clearly leads to transfer effects. In summary, word-reading training is effective in the context 

of reading. Likewise, training in letter clusters proves to be a good variant in promoting reading 

among struggling students with the additional chance of achieving transfer effects. Looking 

back at the fact that interventions for students with learning and behavioral difficulties should 

be designed in an appealing way (Bates et al., 2016; Nelson & Harwood, 2010; Scanlon et al., 

2017), the question arises about how to realize a word and/or letter cluster training that is fun 

and promotes reading at the same time.  

Repeated Reading Through Racetracks 

One of the most efficient methods to enhance reading fluency is repeated reading (RR), 

meaning the repetition of words, passages, or text (Hintikka et al., 2008; Therrien, 2004). Its 

effectiveness has been demonstrated for students with and without learning and behavioral 

difficulties in primary and secondary education (Escarpio & Barbetta, 2016; Lee & Yoon, 2017; 

Musti-Rao et al., 2009; Stevens et al., 2017; Strickland et al., 2013; Wu et al., 2020) and in L2 

(Gorsuch & Taguchi, 2008; Grabe, 2010; Jeon, 2009).  

With respect to the dissertation’s focus, RR will refer to repeated word reading. 

Automaticity in word recognition can be achieved by exposing students to words and patterns 

of words (Grabe 2010; Rasinski, 2014;). Repeatedly practicing words has been found effective 

specifically for poor readers (e.g., Berends & Reitsma 2006a; Martin-Chang & Levy 2005; 
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Steenbeek-Planting et al., 2012; Thaler et al., 2004; van Gorp et al., 2017). Martens and de 

Jong (2008) examined the effects of RR on reading speed in 4th- and 5th-grade dyslexic 

children, finding increased reading speed and accuracy (see also van Gorp, et al., 2014 for 

kindergarten children). However, RR interventions focusing on repeated word reading struggle 

to achieve transfer effects on reading fluency (Berends & Reitsma 2006a; Thaler et al., 2004). 

Berends and Reitsma (2006b) showed a positive effect of RR among Dutch children but stated 

that a transfer to untrained words was difficult (see also Kohnen et al., 2008). Van Gorp et al. 

(2017) investigated the effects of repeated word and pseudo-word reading in poor and strong 

1st-grade readers. They found that both reader groups’ accuracy and speed were enhanced 

in a transparent orthography. According to a research synthesis by Steinle et al. (2021), 

research on the effects of RR specifically in struggling adolescent readers is not yet advanced 

which is also true in German language. Thus, research needs to be extended in these specific 

areas. 

To make reading interventions, as RR, a more enjoyable experience, especially for 

students with learning and behavioral difficulties, interventions should include game-like 

components. Games excite students at all levels and incorporate an element of fun that helps 

motivate students (Charlton et al., 2005). To teach word recognition properly while bearing 

possible motivational issues in mind, sight word training and RR can be embedded into a 

gamified method called Reading Racetracks (RT). RT is a simple method containing a playing 

field with empty squares, with the intention of putting certain content on these squares to be 

trained automatically. RT has been found effective for students with various special needs 

(Green et al., 2010; Hopewell et al., 2011) and for L2 learners (Gruenke & Barwasser, 2019; 

Sperling et al., 2019) regarding reading. 

Direct and Explicit Instruction 

For students with difficulties, direct instruction (DI) is an important part of being taught. 

Stockard et al. (2018) conducted a meta-analysis including over 300 studies from the last 50 

years and found that DI is beneficial regardless of grade, age, or learning needs. However, 

according to Kuhn & Dean (2005), solely DI without practice might not be that effective and 

does not lead to long-term effects. According to Allington (2006), mastering reading skills 

requires DI combined with time for practice and feedback for students, especially for less 

proficient readers and those with behavioral challenges (Morgan et al., 2008). One method of 

DI is called explicit instruction, meaning content is conveyed not only directly but in small steps. 

Explicit instruction is especially beneficial for students with academic difficulties and learning 

disabilities (Archer & Hughes, 2011).  
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Therefore, one consideration was how to combine RT with direct explicit prior 

instruction of words and/or letter clusters, especially to give less proficient readers an 

orientation before doing the RT game. Other considerations included how to design the method 

so that it could be done with more students, and including a heterogeneous student body 

(stronger and less proficient students). 

Peer-Tutoring 

The rising heterogeneity of students makes it unavoidable to implement methods that 

can be used across a wide range of students (Carter et al., 2015; Scruggs et al., 2012). Peer 

tutoring (PT) can be defined as a student-mediated method in which two students or student 

groups work together on a specific task (Dufrene et al., 2010). PT has a positive impact on 

academic performance and reading (Dufrene et al., 2006; Gruenke, 2006; Hattie, 2008; 

Moeyaert et al., 2021; Slavin, 2011). It is effective for students with behavioral challenges 

(Bowman-Perrott et al., 2013, Tau-U = 0.76; Dunn et al., 2017; Ryan et al., 2004, d = 0.81 on 

reading; Sutherland & Snyoder, 2007), as well as students learning an L2 with and without 

learning difficulties (Cole, 2014 for meta-analysis [g = .486, p <.001]; Klingner et al., 2014; 

Sáenz et al., 2005). Moreover, PT also seems to positively influence behavior (Bowman-

Perrott et al., 2014; Tau-U = 0.62 for behavior in pre-K–12). Ginsburg-Block et al. (2006) 

examined the effects of PT on behavior and found d = 0.45 for learning-related behavior and 

d = 0.28 for social competency. A review by Stenhoff and Lignugaris/Kraft (2007) revealed 

positive effects of PT in secondary education with individual student groups. In a research 

synthesis, Hudson et al. (2020) found that the most effective interventions on fluent word 

reading in primary school students were those implemented with a trained model as PT 

procedure.  

Overall, giving feedback and correcting errors is beneficial in RR interventions 

(Kostewicz & Kubina, 2011; Lo et al., 2011). These practices can also be linked to motivation 

to work with peers as a social situation (Lee & Zentall, 2012). Rohrbeck et al. (2003) revealed 

that peer-assisted learning has an effect size of .59 for learning outcomes of elementary school 

students, with the greatest improvement found for the lowest achievers. Okilwa & Shelby 

(2010) conducted a literature synthesis and underlined the positive findings of PT independent 

of disability for 6- to 12-year-old students. Likewise, advantages have been shown for tutors in 

the PT procedure, which is also important to note (Leung, 2019). Nevertheless, tutors repotted 

to feel unsure about their role in PT (Vogel et al., 2007). In conclusion, according to Calhoon 

(2005), PT should be combined with reading instruction to improve reading fluency. Using PT 

alone without reading intervention would be difficult to achieve effects. 

In reference to the sub-chapter on motivation and its enormous importance, I thought 

about how to further motivate students in addition to the playful character of the Racetracks. 
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The idea stems primarily from the fact that motivation is especially important for students with 

learning and behavioral difficulties, who face particular challenges to literacy. 

Feedback and Positive Reinforcement 

An effective intervention should not only target reading skills in isolation but also 

implement motivational components, especially when focusing on struggling students (e.g., 

Aro et al., 2018; Retelsdorf et al., 2014; van de Ven et al., 2017). Additional components such 

as feedback through self-graphing and positive reinforcement can lead to a further motivational 

boost (Bowman-Perrott et al., 2013; Leko, 2016; Mitchell, 2014). According to Hattie (2008), 

feedback is one of the most important components of learning. Troia (2009) says that it is 

important to ensure that students are guaranteed a sense of achievement, which also holds 

true for L2 learning (e.g., Bitchener, 2017; Ellis, 2012; Hansen & Liu, 2005; Li, 2010; Li et al., 

2016; Lim & Rendandya, 2020; Dlaska & Krekeler, 2013).  

Self-graphing is one component of self-monitoring. It describes a process where 

students graph their own learning progress and thus can track their learning development 

(Gunter et al., 2002). This can be effective in reading instruction in a student’s L1 (McKenna & 

Bettini, 2018) and L2 (e.g., Albers & Hoffmann, 2012). McDaniel et al. (2013) also found 

positive effects of self-graphing on oral reading fluency in students with emotional and 

behavioral challenges. Schrauben and Witmer’s (2019) review of feedback in reading 

programs revealed that task-specific feedback is especially effective, and that feedback 

regarding comparison of one’s previous performances is more helpful than comparison with 

peer performances. Using self-graphing to track reading performance is beneficial to increase 

engagement and motivation (Menzies et al., 2009). Guzman et al.’s (2018) meta-analysis of 

self-monitoring on K–12 students’ reading showed a large positive effect on reading 

performance (Tau-U = 0.79, p <.001). Sutherland and Snyder (2003) examined the effects of 

a combined peer-tutorial intervention including self-graphing and found positive effects on 

disruptive behavior and word-reading ability in middle school students with EBD (see Bruhn et 

al., 2015; Holifield et al., 2010).  

Positive reinforcement can be combined with aspects like self-graphing procedure or 

group contingencies (GCs). Positive reinforcement means that a positive stimulus is given 

(reward prospect) with the aim of increasing the probability that a certain skill or behavior will 

be shown (Feist et al., 2017). In respect to reading, implementing positive reinforcement can 

be beneficial in one’s L1 and L2 (Clay et al., 2019; Dolezal et al., 2007; Fromkin et al., 2018). 

Dolezal et al. (2007) examined a reinforcement package and its effects on reading among 

secondary students with challenges in reading, with large effects on reading and on-task 

behavior. Furthermore, GC procedure has been shown to be effective (e.g., Rohrbeck et al., 
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2003). The procedures used in my dissertation’s studies are interdependent GCs, meaning 

that all members need to behave according to a rule to achieve a goal (Tingstrom et al., 2006). 

Implementing GCs in an intervention was especially effective (Maggin et al., 2012; Maggin et 

al., 2017; Rohrbeck et al., 2003). GCs are commonly implemented in response to behavioral 

changes (Maggin et al., 2012). In my studies, GC was connected to academic outcome, not 

behavior. Little et al. (2015) elaborated on the effects of GC on general and academic behavior 

of children and found positive effects on both. Particularly in the area of PT (Fuchs et al., 2001), 

the use of the GC method has been shown to boost effectiveness in the area of academic 

achievement (Bowman-Perrot et al., 2013; Rohrbeck, et al., 2003). 

2.4 Interim Conclusion 

Students who experience repeated failure in academic subjects are at higher risk of 

avoiding any engagement in academic tasks (Neff et al., 2005) and up to 50% of students with 

LD do not react positively to interventions (Al Otaiba & Fuchs, 2006). Thus, it is necessary to 

make interventions an enjoyable experience, also for older students, as it is known that 

motivation increasingly declines with age (e.g., OECD, 2019). Furthermore, as Garwood et al. 

(2020) revealed, there is a declining focus on interventions for students with behavioral 

problems even though they are urgently needed. It is important to counteract this trend.  

As RT has never been evaluated before as a PT method, and bearing in mind the positive 

effects of PT among students with and without learning and behavioral difficulties, the idea of 

adding PT to RT derived from the intention to create an even more powerful and adaptable 

intervention that fits the great heterogeneity of the student population. As rising individual 

differences among students make it a daily challenge for teachers to implement adequate 

support (Mullis et al., 2017), PT is one way to avoid this challenge. Adding motivational 

components to an intervention is beneficial to the focused student population, as noted by 

Guzman et al. (2018) and Bowman-Perrott et al. (2013). Thus, a combination of RT and PT 

embedded with self-graphing and positive reinforcement should produce exceptional 

outcomes in word reading across individual students—RT with PT should counteract the 

tendency in students with learning and behavioral difficulties to become disengaged or not 

respond to reading interventions (see Allday et al., 2011; Al Otaiba & Fuchs, 2006; Neff et al., 

2005). In the first study, the emphasis was on older students with LD and EBD who severely 

struggled in word reading. 

The following presentations of the studies are a short summary. Detailed information can 

be found in the attached articles. In addition, a more explicit discussion of the findings can be 

found at the end of the first part and the final discussion of this dissertation. Because of this, 

only brief conclusions are given below.  
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2.4.1 Summary Article 1 (peer-reviewed) 

Barwasser, A., Urton, K., & Gruenke, M. (2021). Effects of a peer-tutorial reading racetrack 

on word fluency of secondary students with learning disabilities and emotional behavioral 

disorders. Frontiers in Psychology, 12, 671385. 

 

Since it has been demonstrated that older students can also be affected by a lack of 

basic reading skills, and these students therefore might be confronted with enormous problems 

at school (Brasseur-Hock et al., 2011; Cirino et al., 2013), this study focuses on secondary 

school students. However, as stated before, basic reading skills are assumed to be mastered 

in secondary school and reading is used to acquire knowledge (Clemens et al., 2021; Kent et 

al., 2017; Steinle et al., 2021); thus, a student’s reading urgently needs to be automatized. 

Evidence shows that students who have learning and behavioral difficulties in particular are 

faced with challenges in reading (Carter et al., 2010; Cirino et al., 2013; Garwood et al., 2017; 

Solis et al., 2012), and decreasing motivation to learn over time also plays a significant role 

here (OECD, 2019). The aim of this study was to evaluate the effects of a combined RT 

intervention designed for a PT setting with a self-graphing and GC procedure on the word 

reading of secondary students with LD and EBD. Additionally, we measured the variable again 

in follow-up measurements. 

Methods 

The final participants were German 5th- to 7th-grade students with LD (N = 8), four of 

whom had additional diagnoses of EBD with low reading achievement. The participants were 

selected based on a German reading screening (Wimmer & Mayring, 2014). To realize the PT 

learning aspect, strong readers were assigned as tutors to the participants with less proficient 

reading skills, who were defined as tutees (= participants). To evaluate the study objective, a 

multiple baseline design (Lane et al., 2017) was used, with participants divided into three 

groups with different baseline lengths. The groups were held three times a week for a total of 

eight weeks. After each baseline and intervention session, data was collected from participants 

as they were asked to read a pool of training words shown for one second each on PowerPoint 

slides (see Ehri, 2005). Each word read correctly within one second of appearance was 

counted as correct. For the baseline procedure, all tutees worked with their tutors on cognitive 

tasks for 15 minutes. For the intervention phase, the pairs of students played RT together while 

the tutors trained the tutees. This procedure was played out for 15 minutes. As a reward 

procedure, the students filled in a self-graphing sheet at any time after measurement according 

to their amount of correctly read words. Additionally, there was a group target of amounts that 
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needed to be achieved to get a reward as a group. Treatment fidelity was implemented, and 

social validity questionnaires were given to the students at the end of the intervention. 

Results 

For data analysis, the SCAN package for R was used. As overlap indices, I applied 

non-overlap of all pairs (NAP, Parker et al., 2011a), percentage exceeding the median (PEM, 

Ma, 2006), percentage of all non-overlap data (PAND, Parker et al., 2007) and Tau-U with 

possible A-phase trend correction (Parker et al., 2011b). Moreover, a level-2 regression 

analysis across all participants was conducted. Our results show improvement in words read 

correctly across all participants in a very short time. Two participants already started with 

higher values in the baseline phase. Accordingly, a ceiling effect was evident here. However, 

a slight improvement for these participants was also visible with stable follow-up data. Overall, 

the follow-up data was stable, with a slight drop in data for three participants. Moderate to very 

large overlap indices were found, and the regression analysis showed a statistically significant 

level (p <.001) and slope effect (p <.05), with an average increase of 0.60 words per 

intervention session. Social validity results displayed overall positive attitudes towards the 

intervention.   

Conclusion 

Overall, the intervention with the current components seems very effective in improving 

sight words in a very short time among secondary students with poor reading proficiency with 

learning and behavioral difficulties. No difference can be observed according to student 

characteristics such as EBD. All profited equally. Thus, this study adds a significant piece to 

the puzzle in reading research, especially with regard to secondary school students, among 

whom research is still less advanced (Ciullo et al., 2016; Fien et al., 2018). Furthermore, which 

is an important indication in reading research, is that all students were able to remember and 

recall the words they learned even after some time (Daniel et al., 2021). With respect to 

inclusion and implementation with the whole class, another question would be whether the RT 

can also be used in the classroom context in the sense of class-wide PT. PT has been shown 

to be an adaptable tool for individual students’ needs, making it useful for whole classrooms 

with heterogeneous students. Especially in terms of learning inclusion, PT as a diversity tool 

can meet the academic and social needs of all students (Thomas & Loxley, 2007). However, 

teachers often do not feel well prepared for inclusive education and teaching a whole 

classroom, whereby proficiency gaps are widened (Yada & Savolainen, 2017). According to 

Peters et al. (2021), classroom instruction or a given classroom method needs to have the 

potential to be embedded differently for different students: in Germany, students with LD are 

mostly overlooked in the classroom even though they urgently need specific support. Thus, 
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another aim was to make the combined RT an even more universal tool by letting the whole 

class participate and evaluate the intervention with another age group.  

2.4.2 Summary Article 2 (peer-reviewed) 

Barwasser, A., Urton, K., Gruenke, M., Sperling, M., & Coker, Jr., D. L. (2021). Fostering 

word fluency of struggling third graders from Germany through motivational peer-tutorial 

reading racetracks. Reading & Writing 

 

Research has shown that the different aspects integrated into the combined RT 

intervention are also effective regarding primary school (e.g., Gruenke & Barwasser, 2019; 

Guzman et al., 2018; Holifield et al., 2010; Sperling et al., 2019). Thus, there is a need to look 

at primary school students’ reactions to the intervention. Despite this, given the reality of 

inclusion in heterogeneous classrooms and the fact that teachers experience challenges to 

find methods that fit all students in a classroom (Yada & Savolainen, 2017), it is worth 

examining the RT intervention in a classroom setting involving all children at the same time. 

Furthermore, studies rarely provide follow-up data, which is urgently needed (Daniel et al., 

2021). Therefore, we integrated two follow-ups into this study to estimate long-term effects.  

Thus, the research aim was to evaluate the implementation of a PT–RT intervention 

with motivational components on the word-reading fluency of struggling 3rd-grade readers in 

an inclusive school setting. Moreover, assuming that the intervention effects would have to be 

measured again at a later time point, another important question was whether these effects 

would persist five and 10 weeks later. 

Methods 

For this purpose, we realized an experimental design with a control group and an 

experimental group using a preintervention, postintervention, and two follow-up 

measurements. The control group received a math racetrack intervention, and the 

experimental group received the RT intervention. Both interventions were the same except for 

the content that was presented. The interventions ran four times per week for 15 minutes, for 

a total of three weeks. To find the final sample (tutees; N = 44) eligible for the study, we 

conducted a German reading screening (Wimmer & Mayring, 2014). This screening was also 

used to identify who would be the tutors (stronger readers; reading quotient (LQ) >100) and 

who would be the tutees (less proficient readers (= participants); LQ <89). Sequentially, 

matching pairs of tandems were equally distributed in the control and experimental conditions. 

In the RT intervention, the tandems played the games in the same way as in the previous 

study. The same was true for the math racetrack condition, where math tasks were trained. To 
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realize a self-graphing procedure in a whole class intervention, a timer was set in both 

conditions for one minute after the official intervention has finished, and the tutees were asked 

to read as many words/solve as many math problems as possible. The results were entered 

in a self-graphing sheet for which rewards were given. At measurement times, the 30 training 

words were measured (in a random order for T1, T2, T3, and T4) using a PowerPoint with one 

word written per slide, and the children were asked to read the word within one second of its 

appearance on screen (Ehri, 2005). The amount of correctly read words functioned as the 

dependent variable. Social validity and treatment fidelity were additionally considered. 

Results 

We used a repeated-measures ANOVA in addition to a robust repeated-measures 

rmANOVA to validate the results. There was no difference between the groups at pretest (p = 

.94). Further, there was a significant interaction effect at the p <.001 level. The increasing 

results from pre- to posttest remained constant (p <.001, d = 5.77) at follow-up 1 (p <.001, d = 

4.09). However, there was a slight decrease from pretest to follow-up 2 (p <.001, d = 3.59). 

We found a statistically significant main effect for group (p < .001, η² = .77). An additional 

rmANOVA also revealed equivalent results. Regarding social validity, all teachers rated the 

items as positive, which was also found in the RT students’ answers. 

Conclusion 

The experimental group benefited significantly from the RT intervention compared to the 

control group, who were given math exercises but received the same procedure including 

racetracks, PT, and motivational components. More precisely, the results were stable across 

two follow-up measurements with only a slight decrease, which could be seen as proof of long-

term effectiveness. Thus, combined RT also seem to work as whole-class intervention in 

primary school, making it even more important for teachers; this was in line with prior studies 

(e.g., Grabe 2010; Rasinki, 2014; Scammacca et al., 2007, 2015; Steenbeek-Planting et al., 

2012; Torgesen et al., 2001) as well as with the first study of this dissertation.  

Now that it was indicated via two studies that the RT in the applied combinatoric is well 

suited to promote whole-word retrieval among primary and secondary school students, a next 

step is to determine the extent to which the racetracks can be combined with sub-lexical 

training to achieve transfer effects to unknown words, making the intervention more powerful. 

It is difficult to see how extensively transfer effects can be created by this intervention, since it 

has already been shown that sight-word training has very specific effects only on those sight 

words that have been trained (Pikulski & Chard, 2005). Some studies show transfer effects on 

untrained words (e.g., Huemer et al., 2008) and other studies do not reveal transfer effects 

(Grosche et al., 2013; Huemer et al., 2010). One could work with letter clusters—for example, 

those that occur frequently in German—to create transfer to foreign words (and thus also 
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possibly to reading fluency) with these clusters, combining RT with direct reading instruction 

(Allington, 2006; Kuhn & Dean, 2005). 

2.4.3 Summary Article 3 (peer-reviewed) 

Barwasser, A., Hertel, S., & Grünke, M. (2021). The effect of a (sub)lexical intervention using 

peer racetracks on the reading performance of low-literacy students with behavior problems 

with and without learning disabilities. Learning Disabilities. A Contemporary Journal, 19(2), 

143-159. 

 

Referring to a possible improvement of RT by training letter clusters (e.g., Huemer et al., 

2008) and the significance of direct, explicit instruction (Stockard et al., 2018), the next study 

focuses on a combination of a direct instructed letter-cluster training and subsequent RT to be 

automated in primary school children with behavioral difficulties with and without LD who have 

severe reading problems. Four of the final participants reported not having German as their 

L1. This also directs a focus to see whether our intervention might also be effective in L2 

learning—a direct link to the second part of this dissertation. The research aim was to evaluate 

the combined intervention already used in the first two studies, while additionally implementing 

sub-lexical pattern training and documenting its effects on the acquisition of trained and 

untrained words.  

Methods 

The study was conducted at a German primary school. To begin, a reading screening 

(SLRT II; Moll & Landerl, 2010) was used to select 3rd and 4th graders suitable for the 

intervention regarding their reading skills. Moreover, the ITRF-G as a behavioral screening 

was used to determine problem behavior From the combination of problematic behavior and 

reading problems, five subjects were ultimately described in this paper. Four of the subjects 

had learned German as an L2, and one child spoke German as their L1. The initial sample 

size was 10 students; however, some participants were excluded from the study due to missing 

data. In addition, two of the students had an official LD diagnose.  

A multiple baseline design (Lane et al., 2017) was applied across three groups. The 

whole procedure was held three times a week for 20 minutes over a period of 5 weeks in total. 

The dependent variables were 1) the number of correctly read training words, and 2) the 

number of correctly read untrained words, measured by using a PowerPoint presentation in 

which the training words and the untrained words were embedded on the slides in random 

order. Participants were asked to read the words within one second of them appearing on the 

screen (Ehri, 2005). As a baseline condition, students were engaged in cognitive tasks, after 
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which the dependent variables were measured. The following intervention consisted of two 

phases: 1) DI of so-called  ”signal groups” (frequently occurring letter clusters in German taken 

from “Blitzschnelle Worterkennung” by Mayer, 2018), and 2) automated training of the signal 

groups using training words on the racetrack game, which was played in pairs as a PT activity 

– however this time, PT was realized through pairs of students with equal reading skills. The 

children were allowed to fill in two self-graphed sheets for trained and untrained words 

according to their amount of correctly read words after each measurement. Treatment fidelity 

and social validity were once again considered.  

Results  

The SCAN package was used for data analysis. The overlap indices NAP, PAND, and 

Tau-U were calculated. For training words, significant medium-to-large effects (p <.01-p<.001) 

were observed across all participants. As expected, untrained words had lower effects ranging 

from small to high, a few of which were not significant. With regard to untrained words, Ella 

profited least. Follow-up data was stable across the two variables. Plus, the social validity 

questionnaire showed that all children enjoyed the intervention and rated all items as positive. 

Furthermore, the children gave personal statements on the intervention.  

Conclusion 

There was a clear increase in training and transfer words for all children. However, since 

transfer effects are more difficult to achieve and more practice is used for achieving any 

transfer effect (e.g., Taguchi & Gorsuch, 2002), we found lower values for this variable. Ella 

was the student with the lowest scores on word and pseudo-word reading in pretesting, which 

might be an explanation for the lowest scores in transfer words. Slower successive increase 

of participants could be linked to still relying on the indirect route of reading. Less-proficient 

readers tend to read letter by letter instead storing them as orthographical representations (De 

Jong et al., 2012). Thus, they might need additional training in phonological processes and 

probably a higher degree of direct instruction. Nevertheless, in summary, it seems as though 

more intense training is needed to achieve transfer effects on unknown words. Some children 

already had high baseline values, which makes the data difficult to interpret. Also, the degree 

of problem behavior did not seem to affect the results negatively – further, no significant 

differences were found between the participants with an official diagnosis of LD compared with 

their peers without. More far-reaching, there did not appear to be a difference between L1 and 

L2 German speakers. However, this assumption needs to be taken with caution due to the 

small sample size. One must take into account that the children who dropped out of the study 

(due to COVID-19 situation) were all German L1 speakers; our intent was actually not to place 

an emphasis on L2 students. Nevertheless, now, that we have a majority of German L2 

students in the sample, one must take a closer look at L2 speakers. Conducting a study with 
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mostly L2 students raised the question, “how can research support German L2 students with 

learning and behavioral difficulties?” 

2.5 Conclusion 

Taking all the studies and their results into account, I conclude that combining RT with 

PT character and motivational boosters can help students with learning and behavioral 

problems in primary and secondary education to read words automatically. Overall, the results 

of the three studies support previous studies on the positive influence of PT (e.g., Bowman-

Perrot, 2009; Calhoon, 2005; Hudson et al., 2020; Moeyaert et al., 2021). Additionally, our 

results are in line with further research on racetracks (e.g., Erbey et al., 2011), isolated word 

reading training (e.g., Martin-Chang & Levy, 2005), and motivational components (e.g., Alberto 

& Troutman, 2008). Additionally, the third study supports previous research on the effects on 

untrained words (Huemer et al., 2008; Hintikka et al., 2008) and contradicts findings that did 

not report effects on untrained items (e.g., Grosche et al., 2013; Huemer et al., 2010).  

Even though these indications are restricted to our samples, our results give important 

indications of what interventions for these student groups might look like. The combined RT 

method can also be used in a small group setting and in class settings, which is enormously 

important in terms of inclusion: teachers have classrooms full of individual students with 

different needs (Mullis et al., 2017). The letter cluster training showed that in addition to trained 

words, there are also effects on untrained words (although the effects were lesser than for 

trained words). Students who needed a longer time to achieve effects might have still relied on 

the non-lexical route of the dual-root theory, which is common for less proficient readers (De 

Jong et al., 2012) before they start to store clusters or whole words. Presumably these students 

would have needed more intensive direct instruction of the clusters and words (e.g., Stockard 

et al., 2018).  

Most importantly, it is gratifying that all students appeared to have benefited, which, 

referring to Al Otaiba and Fuchs (2006) and Wills et al. (2010), is a complete success. These 

authors state that up to 50% of students with LD and learning difficulties do not respond to 

interventions that are effective for students without problems in learning, and students with 

externalizing behaviors present teachers with significant challenges in providing appropriate 

support. They commonly need positive experiences of literacy, since they seem to be the group 

of students who struggle most (Hollo et al., 2014). As Garwood et al. (2020) revealed, there 

has been a decline of focus on interventions for students with EBD in the last 10 years. 

According to Nelson et al. (2014), interventions for students with behavioral difficulties should 

also address academic outcomes instead of always focusing on behavioral improvement. 

These studies add another piece to the puzzle in literacy research—not only in terms of 
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learning difficulties, but also in terms of students with behavioral challenges. Moreover, follow-

up data in Study 1 and Study 2 implicates the storage of learned words after the interventions 

have ended which is an important hint in intervention research (e.g., Daniel et al., 2021). 

Our social validity questionnaires revealed that the participants had fun engaging in 

literacy intervention and hopefully will continue to be active in such interventions (Atkinson et 

al., 2002). Further, Mitchell and Sutherland (2020) stated that PT is an important method of 

social integration; students with special needs face greater social challenges (Krull et al., 

2018). Considering that teachers face enormous challenges in providing adequate support for 

students with learning and/or behavioral issues (Forlin & Chambers, 2011; Wills et al., 2010), 

the racetracks seem to be an intervention that works for a wide range of students and can be 

used individually by teachers. The first study showed that RT not only works with primary 

school students (e.g., Grünke, 2019; Grünke & Barwasser, 2019) but also in higher grades. 

This is an important finding regarding the amount of struggling secondary school students 

experience with lower-level reading skills (Brasseur-Hock et al., 2011; Cirino et al., 2013). This 

study is in line with findings from Scammacca et al. (2007, 2015) that secondary school 

students can profit from word reading interventions. Also, because students with behavioral 

difficulties are less motivated to engage in reading activities due to negative experiences (Hollo 

et al., 2014), it is important to provide an appropriate intervention that can motivate these 

students. As seen in our results, students who faced behavioral challenges all profited from 

the support, and there seemed to be no difference between students with behavioral problems 

and those without behavioral problems. In Study 3, we observed no difference between 

students with and without official LD diagnoses, and there was no transparent difference 

between students with official EBD diagnoses/degree of externalizing behavioral problems and 

those without. However, completely independent of diagnosis, all subjects showed enormous 

problems in reading on previous screenings. These findings underline the urgent need to focus 

on all students with difficulties, not only on those with official diagnoses, as both groups need 

help in literacy (e.g., Ritchie & Bates, 2013).  

One could assume that in Studies 1 and 3, the small group size also influenced the 

effect, as studies show that students with learning and behavioral difficulties benefit from 

smaller group interventions (Vaughn et al., 2003; Hall & Burns, 2018). However, Study 2 (the 

whole-classroom realization) yielded the greatest effect sizes across the experimental groups’ 

participants. These results might indicate that the combined Racetracks can be effectively 

implemented beyond a small group setting, partially overriding the small-group effect. Of 

course, this conjecture would have to be investigated in more detail, as there is not yet 

sufficient evidence to support it.  

In conclusion, as research has shown that word reading difficulties are predictive of 

poor future reading comprehension (e.g., Holland et al., 2004; Stanley et al., 2018; Toste et 
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al., 2019; Zarić et al., 2021), which can lead to severe difficulties in school throughout a 

student’s career (Cirino et al., 2013), the presented studies try to keep students from facing 

later academic challenges. More precisely, referring to Landerl and Wimmer (2008), if German 

students show dysfluency in first grade, it is of immense importance to counteract this tendency 

in higher grades. Word recognition insufficiency is mostly seen in less proficient readers in 

primary and secondary school (Eme et al., 2014; Paige et al., 2013). Again, this stresses the 

importance of our studies, which can be implemented in both primary and secondary schools.  

Limitations 

 With respect to limitations of the studies, one criticism is that the intervention 

consists of a multi components that has positive effects as a whole package, and it is not 

possible to figure out which component influenced the dependent variables to what extent. 

However, even though it should be important for research to separate the components from 

each other, this multicomponent intervention was created purposely based on prior research 

results on what an intervention needs to be successful in the student population we focused 

on (e.g., Van de Ven et al., 2017; Zentall & Lee, 2012). It is important to provide 

multicomponent interventions including motivational boosters (Aro et al., 2018). I agree with 

these opinions and would like to encourage the embedding of motivational aspects in all 

literacy interventions. Also referring to Calhoon (2005) that PT seems to need additional 

reading instruction since on its own reading was difficult to improve, the components’ 

effectiveness can be estimated to a certain degree. 

One other criticism could be that we evaluated the intervention on specific student 

groups, which might make it difficult to draw general conclusions. However, to counteract this 

assumption, it is necessary to emphasize that it was indeed our goal to evaluate the 

intervention for exactly our sample; as argued in the first part, this student group is more 

challenging to foster effectively (e.g., Forlin & Chambers, 2011). Nevertheless, the intervention 

needs more research on its effectiveness in students with different needs. Subsequently, the 

use of the German version of the Integrated Teacher Report Form (ITRF-G) to assess students 

with behavioral problems could be criticized for being a highly subjective assessment (Bennett 

et al., 1993). Nevertheless, Volpe et al. (2018) encouraged implementing this screening due 

to its good-to-excellent diagnostic accuracy.  

 Another limitation is the use of single-case research (SCR) designs and small-scale 

studies regarding generalization of results. Nevertheless, focusing on specific student sub-

groups makes it more difficult to find a larger sample. Moreover, SCR is an important way to 

track students’ learning progress and estimate when an intervention starts to work and how 

long students need to react (e.g., Lane et al., 2017). Additionally, the studies included a 

specific pool of words, especially regarding the first two studies, and did not measure 
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influences on general reading fluency. Thus, we do not know if the effects are restricted to 

the specific pool. Only the last study had a larger word pool of training words and considered 

transfer word effects while combining racetracks with sub-lexical training (see also Huemer 

et al., 2008). Although we did not measure transfer effects on general reading fluency, I refer 

to, e.g., Knoepke et al.’s (2014) statement that orthographic decoding (the focus of the 

studies) does have an impact on reading—even on reading comprehension (see also 

McArthur et al., 2015). Following this, the students in Study 1 were shown the same pool of 

words at the time of measurement. Even if the words appeared in a randomized order, a 

training effect cannot be completely ruled out by the measurements. In Study 3, the pool was 

much larger in comparison and the students did not get the same words displayed every 

time. 

Another restriction is that it is difficult to draw conclusions from the third study, in which 

German L1 and German L2 students were involved—all benefitted, but no statements can be 

made regarding differences in L1s’ and L2s’ performances. As a last limitation, to date, it is not 

known if the combined RT are more effective than other reading methods, which would be an 

important aspect to consider in future studies.  

Implications 

Considering the good results as well as the limitations, I have been thinking about what 

further studies could look like and which areas I am still interested in. First, regarding the letter-

cluster study, in general, it seems that students need much more time to transfer their 

knowledge on untrained items, which might suggest that the training needs to be longer and/or 

more intensive. Overall, more research is needed on untrained items, since studies revealed 

different outcomes (e.g., Huemer et al., 2008; Huemer et al., 2010). Of course, it would be of 

great interest to see if the intervention also works when components are omitted and which 

combination is ultimately the most effective. In addition, one would have to do this again 

separately for primary and secondary education and see how students with certain special 

educational needs react to different combinations. One realization could be an A-B-BC design 

evaluating the RT in the B phase and adding one of the other components (e.g., self-graphing) 

to the intervention in the BC phase to see whether there is a difference regarding the 

dependent variable (see Kazdin, 2011). 

Another interest of mine is the implementation of direct behavior rating, as I am not only 

interested in how academic performances can be improved but how interventions affect 

behaviors (e.g., disruptive behavior) in addition to academic achievements (see Nelson et. al., 

2014). The components used in the studies also showed positive effects on behavior in recent 

studies, e.g., Sheffield and Wallers (2010) found that a self-monitoring procedure reduced 

disruptive behavior among students with various disabilities (see also Bruhn et al., 2015). For 

PT, Bowman-Perrot et al. (2013) and Moeyaert et al. (2021) also found positive effects on 
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behavior. As it has been said that academic achievement and behavior correlate with each 

other (e.g., Arnold et al., 2005; Reid et al., 2004; Roberts et al., 2019), it is of great interest 

whether better reading performances would also lead to more appropriate behavior. Direct 

behavior rating would be the instrument of choice to get some answers. Regarding PT, in 

reference to Krull et al. (2018), it would be interesting to measure the degree to which students 

with special needs feel integrated after an intervention including PT. Plus, since the storytelling 

intervention is a group intervention, it might also be interesting to see if this affects social 

integration. Also of central interest are the opinions of the tutors. One study by Vogel et al. 

(2007) gave an insight into the fact that tutors were unsure how to deal with learning difficulties 

and how to build good relationships between tutors and tutees. Thus, from my point of view, 

tutor training is urgently needed to make the PT more transparent and teach the tutors how to 

be effective.  

Referring to the transfer debate (e.g., Huemer et al., 2008), a further implication is to 

look at whether incorporating the learned words into a text helps students read the text faster, 

or to measure the effect on text reading fluency in general where trained words are not explicitly 

incorporated. Furthermore, with regard to letter-cluster training in Study 3, one could also try 

to promote at syllable or morpheme level (e.g., Beyersmann et al., 2019; Heikkilae et al., 2013; 

Mueller et al., 2020). A study by Mueller et al. (2020) found significant gains in German second 

graders in phonological recoding, word recognition and text-based reading following a word 

reading intervention with the focus on syllables.  

Despite focusing on lower-level literacy skills, one other goal for the future would be to 

go beyond these lower-level skills and create other interventions on higher levels, such as 

reading comprehension for students who are proficient on lower levels but need help with more 

complex reading processes. Focusing on reading comprehension also means making sure 

that the sample is stable in lower-reading skills, such as word recognition. This is important 

because, e.g., a study by Mueller et al. (2015) has revealed that students with poor word 

recognition did not profit from a reading strategy intervention focusing on reading 

comprehension.  

Also, L1 vocabulary has an impact on reading in L1 (e.g., Quinn et al., 2015). Although 

we did partly measure L1 vocabulary, it would be great to go into more detail and create studies 

focused on the relationship of L1 vocabulary and L1 literacy proficiency as already shown by, 

e.g., Dong et al. (2020). Another important implication is to measure RAN prior to conducting 

reading interventions to find a potential explanation for why some student might not benefit or 

might profit less. Since RAN is a significant factor in German and general reading (Chen et al., 

2021; Kirby et al., 2010; Landerl & Wimmer, 2008; Swanson et al., 2013), a prior testing would 

give important indications. For example, one could implement the Test to Measure 
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Phonological Awareness and Naming Speed (THEPHOBE & Mayer, 2020) or the Züricher 

Lesetest II for 1st to 8th grade (ZLT-II, Petermann & Daseking, 2013).  

Regarding pretest measurements, motivational screens can be used to estimate 

general motivation to learn or read. Also, the implementation of this questionnaire prior to and 

at the end of an intervention could give insights to any changes in motivation. As motivation 

acts as a good predictor for learning process, even after controlling for cognitive variables 

(Lenhard & Lenhard, 2013; Gold, 2011), and motivation is decreasing in German readers 

(OECD, 2019), embedding motivational screens in studies would establish important 

implications (e.g., Scales for Recording Learning and Achievement Motivation [SELLMO], 

Spinath et al., 2012). Referring to the criticism that we did not compare our method to other 

reading interventions, it is definitely a future goal to compare the method evaluated here with 

other possible (combined) methods to find out which method is best suited. Also, considering 

the indication that the combined RT works beyond small-group instruction, future studies can 

have a look at how students in small groups benefit compared to students in full classrooms. 

A final implication concerns L2 learners, more specifically concerning German as an 

L2 and English as an L2, which are immensely important in Germany. There is an enormous 

number of students in Germany who learn German and English as an L2, and some of them 

have great difficulty, especially in L2 literacy (e.g., Wendt et al., 2016). These final 

considerations lead directly to the second part of my dissertation, which explicitly focuses on 

L2 learners and a specially designed intervention 

3. Second Language Support for Students with Learning 
and Behavioral Difficulties  

3.1 Second Language Learning (L2) 

The global importance of learning an L2 is steadily increasing, and the number of L2 

students is rising worldwide (Borodkin & Faust, 2014). In Germany, the growing number of 

multilingual students learning German as a second language (GL2) and English as a foreign 

language is rising (Schleicher, 2019; Wendt et al., 2016). Students with GL2 do not always 

reach an adequate level of German-language proficiency so that they can keep up in school, 

which can lead to increased learning difficulties affecting all school subjects (Jeuk, 2018; 

Schwab et al., 2013). Despite the challenge of acquiring adequate German literacy skills, these 

students are exposed to English, which is widely taught in German mainstream schools and 

can constitute further challenges (e.g., Molnár, 2008; Oxford, 2017). A lack of proficiency in 

English constitutes great problems for students regarding their future job chances and social 

involvement (Young et al., 2019).  
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The terms “L2” and “foreign language” refer to languages that are not the native 

language (L1). The difference, however, is that a second language is one that is acquired in a 

country where that language is spoken, while a foreign language is one that is not officially

spoken in the country where it is learned (Dewaele, 2011; Jeuk, 2018; Oxford, 2017). 

Nevertheless, most research mainly uses the terms “second language” and “foreign language” 

identically, referring to both as L2 (Bisson et al., 2021; Channa et al., 2017). Based on this, the 

term L2, in this dissertation, includes any language being learned after the L1 (see also Lorette 

& Dewaele, 2015).  

The acquisition of an additional language can be challenging due to the cognitive 

demands involved (Molnár, 2008). According to Cummins (2000), the L2 develops from the 

L1. This may mean that if students have not adequately developed their L1, these difficulties 

might also show up in the acquisition of an L2 (Sparks et al., 2008a; Sparks et al., 2008b). In 

their meta-analysis comparing L1 and L2 skills, Melby-Lervåg and Lervåg (2011) found a small 

correlation in oral language performance as well as medium to large correlation in phonological 

awareness and decoding (see also Bisson et al., 2021). 

Students whose L1 is not the language used in school are challenged with becoming 

proficient in the language of school instruction while learning all of the curricular content, which 

places enormous hurdles in front of students attempting to meet curricular standards (August 

& Shanahan, 2006). Teachers are confronted with the challenging task to provide support to 

these students. In most European countries, about 10% of 15-year-old students do not speak 

the language of the country as their L1 (OECD, 2010). Students using an L2 also perform lower 

in L2 literacy than their peers using an L1, which is mostly based on differences in proficiency 

in the language of instruction (Wendt & Schwippert, 2017). A study by Schroeter and 

Schroeder (2017) revealed that German L1 and L2 secondary school students differ with 

regards to their linguistic skills (e.g., vocabulary) and text comprehension. The realization that 

learning an L2 can be quite complicated and, more importantly, the significance of 

understanding and using the language of instruction sufficiently led to the question of what 

components in the L2 are important to promote, particularly in literacy. 

Vocabulary 

According to Wilkins (1972), very little can be taught without grammar - nothing can be 

taught without vocabulary. To become proficient in a language, vocabulary is undoubtably one 

of the most important components to be fostered (Schmitt, 2008). Students with specific 

learning needs face particular challenges acquiring vocabulary (Gentry & Lindsey, 2008). 

Receptive and expressive vocabulary knowledge (Schmitt, 2014; Stuart, 2005) is important for 

reading comprehension—a significant aspect of becoming a literary adult (Holahan et al., 

2018). A strong positive correlation between vocabulary knowledge and reading 
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comprehension was reported in a study by Stæhr (2008; r = .83) among English L2 learners 

with Danish (transparent orthography) as L1. Moreover, Stæhr (2009) showed a correlation of 

r = .70 between vocabulary knowledge and listening comprehension. To conclude, L2 

vocabulary can predict growth in L2 reading comprehension over time (Lervåg & Aukrust, 

2010; Schmitt et al., 2011) and limited amount of L2 input reduces the impact that the 

frequency and range of occurrence of words have on vocabulary learning in the L2 context. 

When an L2 is not constantly spoken at home, teachers may have the greatest influence on 

L2 vocabulary learning (Laufer, 2003). Sparks and Luebbers (2018) see an urgent need to 

focus more on vocabulary instruction in L2 learning (see also Harmon et al., 2009; Schmitt, 

2008). 

Reading 

L2 reading difficulties are as heterogenous as L1 reading difficulties (Kato, 2018) and 

can be specifically challenging (Lee et al., 2020). Nevertheless, being able to read in an L2 is 

important as well (Anderson, 2015; Grabe, 2009). According to Melby-Lervåg & Lervåg (2014) 

students who start reading in their L2 often fall behind their L1 peers. In general, word reading 

in L2 is slower than reading words in L1 (Cop et al., 2015a), showing L2 readers to display 

greater amounts of fixations while reading (Whitford & Joanisse, 2018). In an eye-tracking 

study comparing L1 and L2 readers, Cop et al. (2015a) found that non-native speakers had 

more fixations and less word skipping in their L2 than L1. These findings indicated that more 

effort is required to read in an L2. Whitford and Joanisse (2018) found larger word frequency 

effects in L2 compared to L1 among bilingual children. Larger word frequency effects in L2 

were also found for adults (e.g., Cop et al., 2015b). A main reason why L2 learners might 

struggle with reading is their lack of word recognition skills (Grabe & Stoller, 2011). A meta-

analysis by Jeon and Yamashita (2014) found a correlation of L2 decoding (r = .56) and L2 

vocabulary (r = .79) with L2 reading comprehension. Thus, both are strong predictors of L2 

reading. The L1 also plays a specifically significant role in L2 reading (Akbari, 2017). For 

example, van Gelderen et al. (2007) found a significant impact of L1 reading on L2 reading for 

English adolescent learners with Dutch as their L1. PA also has an impact on reading 

acquisition, as mentioned in the first part. While PA has been found to be more prevalent in 

English than German reading, it is still of significance when acquiring German language skills 

(Schulte-Körne, 2011; Ziegler & Goswami, 2005). L1 and L2 readers are similar regarding 

RAN, working memory, and phonological awareness (Geva et al., 2000; Peng et al., 2018; 

Raudszus et al., 2018; Swanson, 2015). 

Now that important components of L2 acquisition have been outlined, the following 

question again addresses L2 students with learning and behavioral difficulties, but this time 

with respect to L2 acquisition. 
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3.2 Language Learning with Behavioral and Learning Difficulties 

Referring to the samples of the studies to be presented below, learning difficulties in the 

first three studies of the second part refer to the German language difficulties and not 

automatically to the participants’ L1. The same goes partly for the English L2 studies. Here, 

students with an official LD diagnosis, which is referred to the German language students, 

display additional severe difficulties in learning English as an L2—all other participants with 

learning difficulties are labelled solely according to their English performance. However, all 

subjects in the studies included in the second part have enormous difficulties in L2 acquisition 

and thus, L2 learning difficulties. To date, it is not possible to say with certainty whether all 

probands also have learning difficulties in L1, even though research shows that there is a 

strong relationship and similar processes are involved (e.g., Abu Rabia & Siegel, 2002; 

Raudszus et al., 2018; Sparks et al., 2008a; Sparks et al., 2008b; Sparks et al., 2009; 

Swanson, 2015; von Hagen et al., 2021). Nevertheless, in reference to the dissertation’s 

definition of learning difficulties, all students with serious learning hurdles are supported 

regardless of an official diagnosis or more specifically for the second part, regardless of 

additional known challenges in L1.  

All in all, there is less research on L2 learning compared to L1, specifically with respect 

to LD (Hall et al., 2019). However, even though there is not yet enough evidence that students 

with LD automatically have problems in learning an L2, this fact is simply accepted in the field 

of education (Sparks, 2016). Sparks and Patton (2016) discussed that having severe 

difficulties in learning does not automatically mean that problems in the L2 must also be 

present. Research has shown that students with a diagnosis of LD do not necessarily face 

more academic difficulties in L2 courses than their peers without LD (Sparks, 2006; Sparks & 

Javorsky, 2000). According to von Hagen et al. (2021), even though less-proficient L1 students 

seem to have a higher risk of failing L2 acquisition courses (see also Maurer et al., 2021 for 

German students learning an L2), practitioners and researchers should not rely on the common 

belief that students with general learning difficulties are more likely to fail (Sparks, 2016). 

Referring to general L2 difficulties, specifically, vocabulary acquisition seems to be a 

hurdle (Gentry & Lindsey, 2008). Vocabulary contributes significantly to the fact that L2 

students display less proficient reading skills compared to their L1 peers (Geva & Farnia, 

2012). This might be one explanation for overall L2 challenges. Generally, L2 students with 

learning difficulties show similar problems in WM and phonological processing to L1 students 

with learning barriers (e.g., Abu Rabia & Siegel, 2002). Further, common hurdles can also be 

seen in decoding skills as well as comprehension (Geva & Massey-Garrison, 2013). As Sparks 

(2009) claimed, teachers should offer appropriate methods for struggling L2 learners to be 

successful.  
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Continuing with behavioral difficulties, there seems to be an association between 

behavioral and language hurdles (Chow & Wehby, 2018; Hollo et al. 2014; Jansen et al., 2020). 

Participants with behavior challenges were labelled according to the ITRF-G results in the 

second part of this dissertation. One reason for the relationship between challenging behavior 

and language deficits might be that poorer language abilities are seen as a risk factor for the 

development of behavioral problems (Chow & Wehby, 2018; Hollo et al., 2014; Petersen & 

LeBeau, 2021). In their meta-analysis, Chow and Wehby (2018) found a significant negative 

relationship between language acquisition challenges and behavioral problems across age 

and time. Furthermore, Petersen and LeBeau (2021) stated that social and language skills and 

behavior difficulties are interrelated. They found that language ability might be correlated to 

later externalizing behavior problems with a modest effect size in teacher and parent behavior 

ratings. According to Keenan and Shaw (2003) challenging behavior can also result from being 

stressed due to language deficits. Moreover, it is rare to find adequate research focused 

specifically on language learning in students with learning and behavioral difficulties. In 

conclusion, research in L2 acquisition with regard to students who need additional support is 

expandable (e.g., Kormos, 2017). Unfortunately, the necessary attention has not been paid to 

this area so far. This fact and the previously explained facts finally led me to the question how 

effective L2 support can look like and what the research suggests. 

3.3 Effective Language Learning - What Research Suggests 

Even though it is assumed that L2 students with learning issues face the same hurdles 

as L1 students with learning difficulties (e.g., Linan-Thompson et al., 2016) one must take into 

account that interventions that are effective in the L1 can fail in the L2 (e.g., Moore & Klinger, 

2014). Therefore, according to Moore and Klinger (2014), one should be cautious when 

choosing L2 interventions. However, some methods that are effective in the L1 have been 

found to have positive effects on L2 proficiency, but studies have rarely looked at specific sub-

groups. The Matthew effect discussed earlier has also been demonstrated for language 

learning, such that the more advanced L1 abilities one has, the further L2 abilities will be 

developed (Bisson et al., 2021). Students who are learning German specifically as an L2 still 

lag behind their L1 peers, showing that educational institutions seem to struggle in providing 

adequate L2 education (Dixon et al., 2012) which is still true regarding the high proportion of 

L2 learners who currently struggle with L2 literacy (e.g., Harju-Luukkainen et al., 2020). 

One of the most urgent demands in L2 support is the focus on vocabulary, especially in 

students at different language levels and with various learning difficulties (Filippini et al., 2012; 

Jitendra et al., 2004; Spies & Dema, 2014). Going a step further, phonics instruction is 

beneficially used in L2 for at-risk learners (Vadasy & Sanders, 2012) as, e.g., GPC (Hulme et 

al., 2012; Stuart, 2004) which is even more effective in L2 learning than in L1 (Ginns et al, 

2019). Referring to motivation, researchers have found that correlations of motivation together 
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with aptitude in language proficiency show values mostly above r = 0.50 (Doernyei & Skehan, 

2003). Considering the setting, for students with or at risk for LD, small groups are beneficial 

because more opportunities are provided for L2 practice (Baker & Kosty, 2012). Following von 

Hagen et al.’s (2021) argument that L1 reading skills can negatively affect L2 performance, the 

authors nevertheless argued that there is an urgent need for adequate methods for L2 learning 

as opposed to denying lower-performing students adequate opportunities to learn an L2. 

Besides the effective methods already explained in the first part of the paper in the context of 

L1 acquisition, I was also interested in findings related to L2 support.  

Verbal and Nonverbal Input 
Verbal and nonverbal input which is said to be immense important in L2 is discussed 

in the dual coding theory (DCT; Paivio, 2007). DCT is a cognition theory that can be applied to 

literacy learning. This theory posits that one can access memory verbally and nonverbally 

(Paivio, 2007). The verbal system is related to linguistic information (e.g., sound) and the 

nonverbal system to visual information (e.g., pictures; Paivio, 2014). Accessing both systems 

simultaneously is more beneficial than assessing only one system at a time, which is also seen 

in special education (Crosson et al., 2019; Kuder, 2017; Reed, 2010). Referring to vocabulary 

learning, words are better stored when taught through both systems (Paivio, 1991). 

Concerning the nonverbal mode, according to Rieber (1994), using illustrations to learn 

words makes it easier to memorize them (see also Carpenter & Olson, 2012; Sadoski, 2005; 

Wright, 2010). Morett (2019) found that using images to teach vocabulary in an L2 is beneficial 

in adolescent learners. More precisely, implementing visual aids in L2 learning practice is seen 

as highly beneficial for students with and without LD (Richards-Tutor et al., 2016). Other 

nonverbal representations, such as gestures, have also been revealed to be effective in L2 

word learning (Kelly et al., 2009; Macedonia et al., 2014; Morett, 2014; Porter, 2016). 

According to Klingner et al. (2014), reading instruction in L2 for students with and without 

academic challenges should entail audio and visual support (e.g., Pellicer-Sánchez et al., 

2020).  
Intentional and Incidental Learning 

There are two main ways of learning a language: incidentally (learning as a by-product) 

and intentionally (being aware of the learning process) (Ellis et al., 2009; Webb & Nation, 

2017). According to Peker et al. (2018), vocabulary is better remembered when incidentally 

learned through context compared to solely direct delivery of vocabulary through intentional 

learning (see also McKeown et al., 2018). However, other researchers state that direct 

intentional vocabulary instruction, for struggling L2 learners in particular, has been reported to 

be highly effective (e.g., August et al., 2009; Carlo et al., 2004; Lesaux et al., 2010; van Zeeland 

& Schmitt, 2013; Vaughn et al., 2009), which can be linked to secondary students (Lesaux et 

al., 2014) and younger students (Lugo-Neris, et al., 2010). In addition, the depth of vocabulary 
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knowledge can be enhanced when also learning additional facts about each word (Schmitt, 

2014). A meta-analysis by Yousefi and Biria (2018) examining the effects of intentional L2 

vocabulary instruction in language learning on L2 vocabulary and found effect size of d = .80. 

Intentional vocabulary instruction is the one practice that is most often used and established 

to be effective, especially for struggling students (Archer & Hughes, 2011; Hughes et al., 2017; 

Kuder et al., 2017; McLesky et al., 2017) to not only foster vocabulary acquisition but also L2 

reading acquisition and PA (Gyovai et al., 2009). To conclude, intentional vocabulary 

instruction has been revealed to be more effective in L2 learning than incidental instruction, as 

found by a meta-analysis by Goo et al. (2015).  
A meta-analysis by Maurulis and Neuman (2010) about the impact of vocabulary 

interventions on the language development of preschool and kindergarten children might give 

important insights into L2 learning. An overall effect size of g = 0.88 of vocabulary training on 

word learning was found. Moreover, a combination of incidental and intentional training led to 

a higher effect size (g = 1.21) than intentional (g = 1.11) and incidental (g = 0.62) training in 

isolation. Even though this study examined very young children in the L1, a combination could 

potentially be beneficial for older students concerning an L2. 

Based on these findings, the question arose how DCT and incidental as well as 

intentional learning can be implemented in an intervention. Based on previous knowledge, it 

was assumed that a combination of intentional and incidental training as well as the 

implementation of verbal and nonverbal aspects is beneficial in the context of L2 with the group 

of students focused in this dissertation. Thus, the idea of creating a storytelling method arose. 

Storytelling 

Using stories in education has a long tradition. Particularly in L2 learning, stories are 

used to convey knowledge and enhance language proficiency (Li, 2007; Mol & Bus, 2011; 

Wells, 2009) and reading stories aloud to students has been proven beneficial in fostering 

language skills (Isbell et al., 2004; Mello, 2001). Moreover, listening to stories and talking about 

story content can enhance the motivation to read in L2 children (Cruz de Quiró et al., 2012). 

As a general statement, embedding stories into a learning environment can enhance literacy 

skills in students with profound and multiple learning difficulties (Fornefeld, 2013).  

In L1 research, a study by Joffe et al. (2019) found positive effects on vocabulary for a 

combination of narrative intervention and vocabulary-instruction interventions in secondary 

students with language difficulties. Storytelling has also been found to be effective in German 

L1 primary school students (Suggate et al., 2013). Positive effects (specifically on vocabulary 

in young L1 children) were documented in a meta-analysis of interactive read-alouds by Mol 

et al. (2009), whereas expressive vocabulary (d = 0.62) and receptive vocabulary (d = 0.45) 

revealed small to moderate effects. 
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Regarding L2 acquisition, the use of stories in L2 learning is also important when 

learning vocabulary (Calderón et al., 2005). A study by Chlapana and Tafa (2014) examined 

the effects of story reading on L2 vocabulary in children 4–6 years old. The results showed the 

largest effects for the group in which stories were read aloud and target words were 

interactively discussed, compared to conditions with only brief or completely missing 

explanations of target words (see also Hickman et al., 2004). A meta-analysis by de Vos et al. 

(2018) found an effect size of g = 1.05 for spoken input on L2 word learning in kindergarten, 

primary, and secondary school students. Dickinson et al. (2018) found encouraging results of 

engaged book reading on vocabulary in preschoolers from various language backgrounds. 

Moreover, Calderón et al. (2005) stated that introducing new words before the story starts is 

easier for students, and it has been shown that exposure to printed words enhances L2 word 

learning (Chambrè et al., 2020). More far-reaching, a study by Kirsch (2016) observed positive 

effects of storytelling on vocabulary in English language learning for ages 10–11. Also, reading 

story while listening to it being read aloud has also been revealed to be effective for acquiring 

vocabulary and reading (Webb & Chang, 2012), compared to reading only or listening only 

(Chang & Millett, 2014; Webb & Chang, 2015). Reading while listening has been found to be 

effective for fluency, comprehension, and vocabulary in L2 learning (Chang & Millet, 2014; 

Webb & Chang, 2012). A meta-analysis by Fitton et al. (2018) discovered positive overall 

effects (g = 0.28, p <.001) for shared book reading (the reading of a book to a child by an adult 

using additional interactive techniques) on English L2 children’s language outcomes. To end, 

combining GPC learning with book reading is advantageous (Shapiro & Solity, 2016) 

compared to phonics treatment without context (Yeung & Savage, 2020). 

Storytelling developed for the studies in this dissertation has never been evaluated 

before, making it difficult to refer to proper studies and effects for comparison. It was oriented 

on the storytelling process by Roney (1996) that stories are told by a narrator communicating 

with the audience by using pronunciation, narrative structures, and mental imagery, and the 

audience responds to the story verbally and nonverbally. Additionally, storytelling was 

combined with practices suggested by research on effective language teaching. In general, 

storytelling seems to be described differently in each research study, since there is no universal 

definition. Nevertheless, some studies provide an indication of the effectiveness of different 

aspects used in the storytelling process developed within the framework of my qualification 

phase. Story interventions have been conducted in L1, mainly for kindergarten children, and 

in L2 for English language learners. Nevertheless, these studies suggest that storytelling might 

also work in GL2. However, to date, no study has been found based on storytelling in GL2; 

moreover, no study has used storytelling in a way similar to the process used in the presented 

studies of the dissertation. 
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3.4 Interim Conclusion 
Richards-Tutor et al. (2016) conducted a research synthesis of the effects of literacy 

interventions for L2 learners from 2000–2012 for students with or at risk for LD. They concluded 

that studies with L2 learners with or those at risk for disabilities are rare compared to L1 studies. 

Also, they suggest that an intervention that works for some students might not work for others. 

Nevertheless, regarding literacy instruction, what works in an L1 can also work in an L2 

(Ludwig et al., 2019; Schaars et al. 2019). However, interventions should be planned according 

to students’ needs (Connor et al., 2014; Kamil et al., 2008), as stated in the first part of the 

dissertation for L1. As there is an urgent need for L2 interventions and a large research gap in 

adequate studies on learning and behavioral difficulties and L2 learning, the following studies 

are intended to contribute to closing this gap further. Based on the DCT, findings on intentional 

and incidental learning, and study results on reading aloud and storytelling, the specially 

designed storytelling method seems to be suitable to support students in L2 literacy. Through 

a combination of evaluative motivational components and explicit learning characteristics, the 

method also seems suitable for students with difficulties in learning and behavior. Based on 

this, in the following, I explore studies that refer to the use of the combined storytelling method 

in GL2 and English as L2 with heterogeneous student groups in primary and secondary 

education. 

3.4.1 Summary Article 4 (peer-reviewed) 

Barwasser, A., Urton, K., Knaak, T. & Grünke, M. (2021_accepted). Intentional and 

incidental vocabulary acquisition through multi-component storytelling. The case of German 

L2 primary school students.  Language Teaching Research. 

 

Vocabulary learning is one of the most important aspects of L2 acquisition and has 

strong influences on the development of adequate L2 literacy. At the same time, it is one of 

the biggest obstacles in L2 acquisition (Gentry & Lindsey, 2008; Holahan et al., 2018; Schmitt, 

2008; Sparks & Luebbers, 2018). The combined storytelling intervention was first conducted 

in an elementary school with students in grades 2–4 with German as L2; these students 

struggled in German language use, and some had behavioral difficulties. We intensively 

trained vocabulary, which was measured receptively and expressively by the subjects, and 

asked for additional knowledge about the vocabulary that was not explicitly trained.  

Methods 

The participants were chosen based on their German L2 status and a German 

vocabulary test, for which scores <15th percentile were chosen to find the final sample. There 

were 9 final participants whose native languages were Turkish, Arabic, and Albanian. Three of 
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the participants showed externalizing behavioral problems. We used a multiple baseline design 

to estimate the intervention’s effectiveness compared to the baseline condition (Lane et al., 

2017). The children were divided into three groups, each having a different baseline length. 

The procedure was held three times a week over four weeks, with about 40 minutes for each 

session. A word pretest was implemented to establish the final words for training receptively 

and expressively. After each session, starting with the first baseline session, data was collected 

from each participant in terms of 1) words known receptively, 2) words known expressively, 

and 1) vocabulary facts. The measurements were based on the Peabody Pictures test (Dunn 

& Dunn, 2007); vocabulary facts were measured by asking specific questions about the words, 

and the children were asked to answer expressively. The baseline sessions were about 

cognitive tasks to be solved, and the intervention was divided into 2 stages: 1) direct instruction 

of 10 of the 20 training words while using flashcards with the word and a matching picture; 2) 

the storytelling itself in which words are embedded. The stories were adapted to the students’ 

interests and told according to memory. When a training word appeared, the flashcards were 

taken, and the children were asked to remember what the word meant. In addition, treatment 

fidelity was implemented.  

Results  

The SCAN package by R was applied for data analysis. The NAP, PEM, and Tau-U to 

estimate the intervention’s effectiveness were implemented. Further, we also conducted a 

piecewise regression analysis on level 2. For receptive vocabulary, steady baselines were 

visible and overlap indices showed moderate to large changes, which are statistically 

significant (p <.05-p <.001. The regression analysis yielded a significant level (p <.001), and 

slope effect (p <.001) was shown across all groups, with an average increase of 1.496 words 

per intervention session. For expressive vocabulary, overlap indices also revealed moderate 

to very large changes that can be seen as significant (p <.05–p <.001). Regression analysis 

showed the same results as for receptive vocabulary with an average increase of 1.688 words. 

Regarding vocabulary facts, overlap indices indicated moderate to very large changes (p<.05-

p<.001), which are all significant. Regression analysis revealed the same results as the 

variables before and an average increase of 1.108 words per session.  

Conclusion 

As stated, vocabulary is very important, especially for reading (e.g., Holahan et al., 

2018). Overall, for this study and these subjects, the receptive and expressive vocabulary that 

was explicitly trained were enhanced through the combined storytelling intervention, and the 

vocabulary facts that were mentioned in the stories without explicit training could also be 

retrieved. The results are promising, and all three dependent variables could be trained 

simultaneously with the intervention. There is no visible difference between the students 
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regarding their reaction. Also, problem behavior did not play a leading role here or in general 

L2 vocabulary knowledge. Unfortunately, L1 abilities were not measured. This may have 

determined explanations for certain results (e.g., Peng et al., 2018; Raudszus et al., 2018; 

Swanson, 2015). Also, no gender or age differences were visible. Thus, the results indicate 

that this intervention is suitable for a heterogeneous student population in L2 learning. The 

next question to be raised is whether word reading, which was the focus of the first part of the 

dissertation, can also be improved in L2 learning with storytelling in addition to vocabulary. It 

was of additional interest to find out how older students react to storytelling. 

3.4.2 Summary Article 5 (peer-reviewed) 

Barwasser, A., Lenz, B., & Grünke, M. (2021). A multimodal storytelling intervention for 

improving the reading and vocabulary skills of struggling German-as-a-Second Language 

adolescents with learning and behavioral problems. Insights Into Learning Disabilities, 18(1), 

29–51. 

 

Introducing the next study and looking back at the previous results, the storytelling 

intervention is effective in training German L2 vocabulary for younger students with and without 

behavioral or L2-learning difficulties. The next study examined the extent to which the 

storytelling intervention had a positive impact on word reading, in addition to vocabulary, in 

German L2 secondary school students with learning disabilities and behavioral challenges. 

The idea developed from the fact that L2 learners often have problems in reading and 

especially in word reading and showed more word fixations in eye tracking studies than L1 

readers (e.g., Cop et al., 2015a; Melby-Lervåg & Lervåg, 2014; Whitford & Joanisse, 2018). 

Knowing that direct word recognition also plays a significant role in L2, word reading was 

evaluated as another dependent variable. Thus, the research aim was to evaluate if a 

combined storytelling intervention leads to an increase in expressive vocabulary and reading 

with respect to the described older student group. 

Methods 

The study used a multiple baseline design across participants (Lane et al., 2017) with 

three groups each, and with four students getting three different baseline lengths. The original 

participant group entailed nine students, whereas the current study only displayed four of them 

due to missing data points, which happened because of the COVID-19 pandemic. The four 

participants, two males and two females, were diagnosed with an LD, Turkish was their L1, 

and all scored poorly on the ITRF screening. Also, all subjects performed less-proficient in 

reading German words and German vocabulary. In addition, they were not able to read the 

chosen 30 words of training for the interventions. The words were crystallized through a word 
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pretest using PowerPoint with slides on which the words were written in a one-second rhythm 

(see Ehri, 2005). The study took place three times a week for 30 minutes over a four-week 

period. The dependent variable 1) “words read correctly” was assessed using the same 

procedure as in the pretest, but only containing the final words, which were randomly displayed 

to the students each time after the baseline and intervention sessions, asking them to read the 

words aloud within the rhythm. The other dependent variable, 2) “amounts of known words 

expressively” was assessed also using PowerPoint and embedding the matching pictures to 

the words on the slides. The students were asked to name the word. The first variable pool 

had 30 words and the second had 40. Both variables had the same words, but the expressive 

vocabulary had 10 more. The baseline was conducted using mathematics exercises and there 

were two phases for the interventions. For the sessions, self-written stories were used where 

the training words were embedded in. In each session, 10 of the pool were trained and directly 

instructed to the students with flashcards in phase 1 and trained in storytelling in phase 2. 

Storytelling consisted of the interventionist telling the story by heart while the students could 

also read the shown story—words embedded in the story were again trained with the 

flashcards. Treatment fidelity was additionally considered.  

Results 

Again, for the data analysis of this single case study, the SCAN package in R was used. 

The mean baseline difference (MBD; Campbell, 2003) was calculated by hand. Overlap indices 

PEM, NAP, and Tau-U were applied as well as a piecewise regression analysis level 2 across 

all students. Results showed a very rapid increase of both variables in all participants. Only 

one participant started with a high value average in the A phase but could display only an 

increase in the baseline phase, which can be visually seen through the MBD, as well as the 

overlapping indices. For expressive vocabulary, an increase of up to 1000% was found from 

baseline to intervention and moderate to large effects were seen across the participants, which 

are statistically significant (p <.05–p <.001). In the regression analysis, a significant level effect 

(p <.001) and a significant slope effect (p <.05) were shown. With regard to reading, the MBD 

was slightly lower compared to expressive vocabulary (up to 390%); however, overlapping 

indices showed a large change in all participants with statistical significance (p <.05). Again, a 

significant level effect was observed (p <.001) as well as a significant slope effect (p <.001) 

across all students.  

Conclusion 

As the results indicate, the intervention seemed to be effective on expressive vocabulary 

and sight word reading in GL2 secondary students with learning and behavioral difficulties. 

Thus, the results are in line with previous studies on fostering specific aspects in L2 learning 

(e.g., Maurulis & Neumann, 2010; Peters, 2014). Mattina showed slightly lower scores on 
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expressive vocabulary, which could be a result of her low performance on the general German 

vocabulary test (e.g., Alderson, 2005)). Unfortunately, due to the COVID-19 pandemic, social 

validity questionnaires could not be handed out and generally, data points are missing. Going 

a step further, it would be interesting to know how many variables storytelling could further 

affect positively simultaneously. In addition to reading and vocabulary, which can be 

successfully fostered through storytelling, looking at enhancing letter sound fluency would be 

beneficial. Even though, direct word recognition is more important in German (Landerl & 

Wimmer, 2008), the sub-lexical route does also play a role, especially for beginning readers 

(Karageorgos et al., 2020). Thus, it was assumed that it also might be beneficial in German 

L2, especially referring to the assumption that phonics training is more effective in L2 learners 

and for at-risk learners (Vadasy & Sanders, 2012)—more specifically, GPC training (Hulme et 

al., 2012; Stuart, 2004).  

3.4.3 Summary Article 6 (peer-reviewed) 

Barwasser, A., Bracht, J., & Grünke, M. (2021_accepted). A storytelling approach on 

vocabulary, reading and letter sound fluency of struggling first graders with German as 

Second Language with and without behavioral problems. Frontiers in Psychology 

 

The following study is also based on the previous one and explores whether GPC also 

can be promoted, in addition to the effects on vocabulary and word reading. Even though 

automated word reading in German has been shown to be more important than PA (e.g., 

Landerl and Wimmer (2008), it is still recommended not to disregard it completely (e.g., 

Schulte-Körne, 2011), especially because phonological support in an L2 may be much more 

effective than in an L1 (e.g., Ginns et al., 2019). Thus, the research aim was to evaluate the 

multicomponent storytelling intervention’s effects on expressive vocabulary, GPC, and reading 

in German L2 students from first grade with and without behavior problems. 

Methods  

A multiple baseline design was used to evaluate the intervention’s effects (Lane et al., 

2017) with three different group and starting the intervention on different days. The procedure 

took place three times a week for 25 minutes lasting, a total of 5 weeks. The participants (N=7) 

were selected based on a German vocabulary test, reading screening, and a screening for 

phonological skills showing below average performances. The children were aged 6–7 years 

and had German as their L2. The dependent variables were: 1) expressive vocabulary, 2) word 

reading, and 3) GPC. A total of 40 words of training were used and evaluated. The participants 

did not know the words before the intervention. For baseline conditions, the same content was 

used as for the previous studies as well as the storytelling intervention. The only difference 
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was that here the sounds were additionally trained. Treatment fidelity and social validity were 

implemented.  

Results 

The data was analyzed using the SCAN package in R. For further analysis beyond 

visual inspection and descriptive data, the overlap indices NAP, PEM, PAND, and Tau-U were 

used. In addition, a level 2 regression analysis was applied. The results for expressive 

vocabulary showed large significant changes for all participants (p <.01–p<.001). There was a 

slope effect for each group (p <.05–p<.001) and across groups (p <.001). The intervention also 

positively influenced letter sound fluency and revealed large effects for all children; only Tau-

U showed a moderate effect for Niek. In the regression analysis, a slope effect was not 

reported. For the dependent variable reading, the results indicated moderate to very large 

changes with a significant slope effect for all but group 1 (p <.05). Social validity results 

implicated that the participants overall rated the intervention positively. Only two children rated 

“partly agree” in terms of reading, and one child rated “partly agree” with respect to self-

graphing.  

Conclusion  

In summary, the combined storytelling intervention was successful in fostering the three 

evaluated variables simultaneously for the presented sample. Thus, results are consistent with 

previous findings of L2 support (e.g., Donegan & Wanzek; 2021; Maurulis & Neuman, 2010) 

and specifically with findings concerning GPC training in L2 (Shapiro & Solity, 2016; Yeung & 

Savage, 2020). Interestingly, problem behavior seems not to have had a negative impact on 

the intervention’s effectiveness, as seen in part 1, even though students with problematic 

behavior might not react positively to a literacy intervention (Forlin & Chambers, 2011). 

However, as research has shown, vocabulary knowledge does play a role in word learning 

(e.g., Jeon & Yamashita, 2014). First-grade phonological skills could have played a role, and 

RAN – but RAN unfortunately was not measured before. Overall, the study showed that an L2 

intervention that focuses on three variables and is adapted to students’ everyday lives could 

indeed foster characteristics that make learning more difficult. 

Now that the intervention has been evaluated several times in German as an L2, I 

wondered if the intervention was also suitable for other languages. In particular, the following 

study is on English as an L2 due to its global relevance (Young et al., 2019) and everyone 

should have the right to be taught in English. Another factor why English is the next focus is 

with respect to the dissertation’s sample, as it is often argued that an additional language 

overburden students with an LD, and that it would be very difficult to teach English, especially 

to struggling students and students with an LD (Sparks, 2016; von Hagen et al., 2021). 
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Personally, I am resentful about this prevailing situation because I am convinced that, above 

all, it depends on how students are supported. 

3.4.4 Summary Article 7 (peer-reviewed) 

Knaak, T., Gruenke, M., & Barwasser, A. (2021). Enhancing vocabulary recognition in 

English foreign learners with and without learning disabilities: effects of a multi component 

storytelling intervention approach. Learning Disabilities: A Contemporary Journal, 19(1), 5–

23. 

 

Because it is extremely important for all students to learn the English language (Molnár, 

2008; Oxford, 2017; Young et al., 2019) and since many assume that students with learning 

difficulties automatically have problems in L2 learning (Sparks, 2016), the next study aimed to 

look at how adolescent students with and without learning and/or behavioral difficulties benefit 

from English support through storytelling. In addition, we are filling in the large research gap 

of further knowledge regarding L2 learning and students with special needs. Thus, the research 

aimed to evaluate the multicomponent intervention using combined storytelling with group 

contingencies and self-graphing with regard to helping students with and without learning 

disabilities acquire English vocabulary. 

Methods 

The participants (N = 24) were secondary school students with and without LD who 

were chosen based on a researcher-developed English vocabulary test. The students were 

divided into six groups for baseline and intervention sessions. A multiple baseline design was 

applied across participants with different baseline length (Lane et al., 2017). The baseline and 

interventions sessions were held three times a week for 35 minutes over six weeks. Prior to 

the study, a vocabulary test of common English words was conducted to decide on the final 

words for the storytelling intervention. Out of this testing, we obtained 30 training words that 

functioned as dependent variables. The students received a sheet with English words on the 

left-hand side to translate into German on the right-hand side. For the baseline condition, 

students were engaged in cognitive tasks followed by a measurement of the dependent 

variable. For intervention, storytelling was introduced in the same two-step process as the prior 

studies. The 30 training words were taught using self-written stories. Additionally, self-graphing 

and group-contingency procedures were implemented at the start of the intervention phase. 

As in the baseline phase, the dependent variable was again measured after the intervention 

sessions. Additionally, the follow-up measurement was conducted. Treatment fidelity was also 

embedded. 
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Results 

For data analysis, the SCAN package in R was applied to estimate the intervention’s 

effectiveness. NAP, improve date Difference (IRD, Parker et al., 2011a) and Tau-U were 

applied. Moreover, a regression analysis was conducted both per group and across all groups. 

The results showed a sharp increase in the numbers of known words in each group, even 

though some variance was observed. Overlap indices indicated that the intervention was highly 

effective across groups (Tau-U: .96–1.00, p <.001; NAP: 1.00, p <.001; IRD: .96–1.00). The 

regression analysis also stressed this assumption by showing a statistically significant slope 

effect from phase A to B for all groups and across groups (p <.001) with an average increase 

of 2.26 known words per intervention session. Follow-up data was relatively stable.  

Conclusion 

Overall, the positive effects give some insight into the power of storytelling in English 

L2 learning for students with and without an LD. Group 5 and 6 showed a slower increase; 

however, this might be linked to the small number of intervention sessions. Above all, follow-

up data indicated that the words could be remembered even after some time without 

intervention. One limitation might be that some participants were German L2 and thus, English 

L3, which could explain the varying data since the learning process gets more complicated 

with additional languages (e.g., Molnár, 2008). Further, we did not explicitly differentiate 

between students with and without an LD. Therefore, the next results (based on this study) 

emphasize the students with an LD and their reaction to the intervention. 

3.4.5 Summary Article 8 (peer-reviewed) 

Barwasser, A., Knaak, T., & Gruenke, M. (2020). The effects of a multicomponent storytelling 

intervention on the vocabulary recognition of struggling English as a foreign language 

learners with learning disabilities. Insights into Learning Disabilities, 17(1), 35–53. 

 

Returning to Sparks (2016), students with LD do not automatically perform poorly in an 

L2—it probably depends a lot on how they are taught. Because of this, the next study data 

looks at the storytelling intervention’s effects in English L2 on secondary students with an LD. 
Thus, the research aimed to evaluate the multicomponent intervention consisting of combined 

storytelling with group contingencies and self-graphing regarding helping students with LD 

acquire English vocabulary. 

Methods 

Out of a sample (N = 24), this paper focuses on four female secondary school students 

with LDs (age average 14.5 years). Also, the study was included based on a researcher-
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developed English vocabulary test. A multiple baseline design across participants and groups 

was used (Lane et al., 2017). Jutta was in group 1, Lena and Pia in group 2, and Mia in group 

3—all with a different baseline length from 4–6. To prevent repetition, I refer to the prior study 

where the measurement and baseline, as well as intervention procedure is described. 

Results  

As used in the previous studies, the SCAN package in R is also used here. We applied 

the MBD, and in addition NAP, percentage of nonoverlapping data (Parker et al., 2011), PEM, 

and IRD. Further, a regression analysis was used. All girls showed a great increase in the 

number of known English vocabulary words. Unfortunately, some measurements were missing 

due to absence of students in school. However, an increase was visible. Overlap indices 

revealed large effects for all participants, which are statistically significant (p <.01–p<.001). 

Regression analysis showed a significant slope effect for Jutta, Pia, and Mia. Lena, at least, 

displayed a significant level effect. The level 2 data indicates a highly significant slope effect 

across all girls with an average increase of 2.078 known words per interventions session. 

Follow-up data only showed a slight drop for Pia and Mia. 

Conclusion 

Overall, the storytelling intervention was effective with respect to students with LD, with 

relatively stable follow-up results. Although all baselines were relatively stable, there was an 

immense direct increase in the number of correctly known words for all students. Only one 

participant needed more sessions to reach the maximum word amounts. Nevertheless, there 

were large effects. The results indicated for English secondary school learners with an LD 

equal gains in vocabulary acquisition and is a first step to contradict the assumption that 

students with LD must exhibit problems in L2 acquisition (e.g., Sparks, 2016). 

3.5 Conclusion  

Looking at all five studies, both for the German and English L2, the results importantly 

indicate how students with particular difficulties in learning and behavior can be effectively 

supported in their L2 with a simple intervention in a very short time. Therefore, storytelling is a 

possible intervention in L2 acquisition, which is adaptable to individual students’ needs.  

Furthermore, the intervention fostered several important components in L2 (partly 

simultaneously). Because vocabulary knowledge is one of the most significant factors in 

language learning (Schmitt, 2008), it is very encouraging that receptive and expressive 

vocabulary can be enhanced through the combined storytelling intervention in English and 

German L2. In addition, since vocabulary contributes to reading, it is undoubtedly important in 

literacy (Stæhr, 2009). Further, L2 learners can struggle with word recognition (Grabe & Stoller, 

2011). Two German L2 studies showed that the combined storytelling intervention could also 
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support automated sight word reading, thus contributing to a more rapid word recognition. This 

is specifically important since German is a transparent language in which naming speed (and 

thus, rapid word recognition) play important roles (Knoepke et al., 2014; Landerl & Wimmer, 

2008). One study even fostered three different literacy components simultaneously in German 

L2: GPC, vocabulary, and word reading in young primary school students. Even though some 

say PA is not as important as rapid naming (Schulte-Körne, 2011; Ziegler & Goswami, 2005), 

I have decided to add this variable to the intervention with regard to the participants’ age and 

the knowledge that PA does definitely influences younger learners (Knoepke et al., 2014). The 

study results are in line with reports that GPC trainings indeed are beneficial in L2 learning 

(Shapiro & Solity, 2016; Yeung & Savage, 2020). As shown Study 6, storytelling enhanced 

GPC in all participants, while expressive vocabulary and sight-word-reading also increased. 

Only two participants struggled with improving word reading. However, both had the lowest 

results on reading pretesting and one of the weakest results in vocabulary, which might have 

played a role here. As less-proficient readers rely on the non-lexical route (phonological 

recoding; e.g., Compton, 1997), they might have tried to read these words letter by letter 

instead of building an orthographic representation. This indicates that more sessions are 

probably necessary for these students and/or they might need more intensive training in PA, 

because phonological recoding is needed for building orthographic representations (e.g., Ehri 

& Robbins, 1992).  

On a personal note, I am glad these results counteract the assumptions that struggling 

students automatically face difficulties in an L2 (Sparks, 2016; von Hagen et al., 2021). While 

they might face more challenges compared to students who are not academically challenged 

(e.g., von Hagen et al., 2021), they can also profit from L2 interventions, which is in line with 

Sparks (2016). Interestingly, according to the study by Maurer et al. (2021) examining the 

relation between German reading skills and English L2 outcome, it was concluded, that L2 

difficulties were based on poor German reading overall – not based on being a German L2 

learner. Thus, resulting again in the urgent need to focus on any student who struggle with 

literacy independent from any labelling.  

 In addition, with respect to behavioral problems, the studies that included students with 

behavioral difficulties revealed they reacted to the intervention the same as their peers without 

behavioral issues, even though behavioral difficulties are linked to language challenges (Chow 

& Wehby, 2018; Hollo et al., 2014). They might have benefitted from the small group size 

and/or storytelling enjoyable for them, motivating them to learn (Charlton et al., 2005; Roberts, 

2020). Unfortunately, social validity questionnaires were only filled out for one study due to 

different reasons. Nevertheless, these students rated storytelling as very positive.  

Overall, the results are in line with studies investigating intentional and incidental learning 

(Maurulis & Neuman, 2010; McKeown et al., 2018; Yousefi and Biria, 2018). However, the 
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studies discussed in this dissertation do not reveal to what extent intentional learning was more 

beneficial over incidental learning. Instead, the storytelling concept was partly based on 

Maurulis and Neuman’s (2010) meta-analysis that states the significant advantage when 

combining intentional and incidental aspects. Moreover, in accordance with Kuder et al. (2017) 

and Paivio (2007), the positive effects of our combined storytelling could be from the verbal 

and nonverbal paths of learning a language according to the DCT (Paivio, 1991). Specifically, 

when accounting for WM, which plays an important role in learning, both parts of learning 

relieve the WM and the content is better stored (Paivio, 1991). Furthermore, storytelling as the 

main part also has a certain share in the effects, although to what extent is not proven. 

Returning to previous findings and studies on stories, storytelling and reading aloud, especially 

in the L2 context (Chlapana & Tafa, 2014; Hickman et al., 2004; Huang, 2006), the 

methodology was proportionally involved in the effects. Of course, combined storytelling 

cannot be compared with the existing storytelling methods because it is a combined 

intervention. Nevertheless, previous studies exploring stories have led to storytelling becoming 

the main method of the second part of this dissertation. Based on the results on a wide range 

of students and variables, there is strong indication that this combined intervention is 

exceedingly effective.  

Limitations 

Overall, there are some limitations I am aware of. First, as with the first part’s studies, 

a larger sample size is needed to draw more general conclusions of the intervention’s 

effectiveness or more single-case studies specifically with this intervention to call it evidence-

based (e.g., see Tate et al., 2016). Furthermore, the studies were conducted with very 

heterogeneous students, which makes generalization, despite a small sample size, difficult. 

Another limitation in regard to the first part is the limited set of trained vocabulary. 

Unfortunately, no study was conducted in the second part of the dissertation tested for transfer 

effects, which is very important in research. Further, to date, we do not know if the students 

can use the vocabulary being taught in verbal communication. Regarding the language 

background, since we had students from diverse L1 backgrounds, we still do not know if the 

L1 played a role with respect to the intervention’s effectiveness. Since L1 has an important 

impact in L2 learning (Maurer et al., 2021; van Gelderen et al., 2007), this could be assumed 

without knowing it for sure. As stated in the first part’s limitations, which component influenced 

the dependent variables to what extent is unknown. However, again I refer to, e.g., Aro and 

colleagues (2018), who urgently called for using multicomponent interventions. Another 

limitation, which was also noted at the end of the first part, is that the intervention was never 

contrasted with another intervention. In summary, although the intervention is very effective, 

whether it is more effective than other interventions is unknown. Overall, the heterogeneous 

students in all studies should be stressed and there definitely needs to be more research on 
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the storytelling interventions’ effectiveness for these sub-groups, precisely since we included 

participants who officially faced difficulties in L1 in addition to L2 and students from whom we 

did not know the L1 proficiency. 

Implications

From the summary and the limitations, several implications can be derived, specifically 

for the second part of this work and especially for storytelling and L2 learning. Referring directly 

to the studies, it would be necessary to expand the intervention sessions for some students 

because the results indicated that specific students needed more automatization to achieve a 

gain in the dependent variables. One of my major interests is to figure out all participants’ L1 

language and their impacts on German and/or English learning because research suggest that 

decoding difficulties in L1 may result in challenges in learning an L2 appropriately (e.g., Helland 

& Kaasa, 2005; von Hagen et al., 2021). In reference to the criticism by Bialystok et al. (2010) 

that L2 studies rarely focus on L1 vocabulary, it would be beneficial to measure specific 

characteristics that have been evaluated in the L2 and in L1, (e.g., L1 reading) in future 

research because readers who are less proficient in their L2 reading can also face difficulties 

in L1 reading (e.g., Wendt et al., 2016) or indeed be good at L1 reading. Thus, the term “less-

proficient readers” in general does actually not fit. They are just less-proficient readers in their 

L2. Nevertheless, the only way to figure this out is to implement measures that reveal their L1 

skills. Also, the sixth study indicates that being able to read might be partly dependent on 

vocabulary knowledge. This is not too surprisingly because research has revealed the 

important relationship between vocabulary and reading (e.g., Jeon & Yamashita, 2014). 

Limbird (2007), who compared determinants of reading comprehension in L1 and L2 German-

speaking elementary school students, suggested that the impact of vocabulary on reading was 

even more pronounced for L2 than for L1 speakers. Additionally, the degree of which the L2 is 

spoken at home or in the personal environment of the participants should be examined. Müller 

and Stanat (2006) concluded that whether students speak German at home affects their 

reading performance. Thus, the number of L2 speakers’ use of German highly contributes to 

their reading literacy acquisition. Thus, future studies should measure vocabulary prior to the 

intervention’s beginning as we did. Nevertheless, this indication led me to discover more about 

the relationship between vocabulary knowledge and reading achievement. 

Another interesting area, especially in the context of storytelling, is students’ listening 

abilities. In a study with Dutch elementary school students, Droop and Verhoeven (2003) 

demonstrated that listening skills not only strongly affected reading comprehension, but also 

that the effect was more pronounced in L2 compared with L1 speakers. Thus, in future studies 

I would also recommend considering L2 listening skills. Regarding German and English L2, 

PA does play a more leading role in English. Thus, when planning reading interventions in 

English L2, I would suggest also implementing PA components.
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4. Overall Conclusion and Implications 

4.1 Conclusion 

This dissertation’s overall intention was to evaluate self-created literacy interventions 

with regard to effectiveness in primary and secondary school students in L1 and L2 with 

learning and behavioral difficulties. In summary, the combined interventions of the first and 

second parts were an effective way to adequately support children and adolescents with 

learning and behavioral difficulties in literacy. Thus, it seems like these interventions can be 

implemented for a range of individual student groups. Referring back to how students with 

learning and behavioral difficulties are challenging to help improve literacy (e.g., Lerner & 

Johns, 2011; Solis et al., 2012; Solis et al., 2014; Wills et al., 2010), and that a high percentage 

of younger and older students who need special help, including those with language and 

behavioral issues, face enormous challenges in academic areas (Kultusministerkonferenz, 

2018), this dissertation’s results are encouraging and indicated that literacy acquisition might 

be dependent on how to foster students with special needs. With regard to our samples – the 

students learned certain content in a very short time when being taught in a joyful way. Also, 

considering students with learning and behavioral difficulties in terms of reading face the most 

challenges in lower-hierarchical reading skills (Cirino et al., 2013; Fuchs et al., 2012; Lane et 

al., 2008), the presented studies show that lower-level skills adequately can be fostered across 

all participants. Supporting a heterogeneous students’ body effectively is mostly hampered by 

a lack of adequate methods, which can be adapted to individual students’ needs (McLeskey & 

Waldron, 2011; Schmidt et al., 2002). This dissertation provides two possible combined 

interventions that address this very problem. 

Further, this dissertation provides important implications on how both RT and 

storytelling can be promoted in terms of various literacy variable. The racetracks have also 

shown that they can be realized as PT interventions and combined with whole-word training in 

such a way that possible transfer effects can be achieved. These are fundamentally very 

simple—and important—interventions. The daily school routine often does not allow for 

embedding time-consuming support and needs easy-to-apply methods (Mitchell & Sutherland, 

2020) such as RT and storytelling. 

I am well aware of the individual studies’ limitations, which were presented at the end 

of their respective parts; nevertheless, there is great potential for the interventions designed. 

The surveys of social validity, e.g., students’ acceptance of an intervention in particular, have 

also shown once again that the participants like the interventions and that they have found 

pleasure in learning again. It should be emphasized, especially regarding storytelling, that the 

intervention can promote up to three variables simultaneously and thus shows great potential. 
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The combined racetracks with peer tutoring and motivational components are effective in sight 

word reading for both primary and secondary students, in small group settings, and in class 

settings. Transfer effects could be achieved via combining frequent letter clusters in German 

and racetracks as automation for primary students with L1 and L2. The racetracks lead to the 

second part of this dissertation, namely supporting students in L2 learning. Here, storytelling 

proves to be very effective with regard to memorizing vocabulary in secondary and primary 

students and adopting sight words as well as letter sound fluency. Overall, all questions of the 

summarized individual studies can be answered positively, though taking into account the 

limitations stated above. Besides the very good study results, I am particularly pleased with 

the students’ feedback indicating that they felt they had improved in social validity. As 

explained above, when an individual improves, then their motivation increases and so does 

their willingness to learn (Guthrie et al., 1999; Nelson & Harwood, 2010; Scanlon et al., 2017). 

This dissertation is an attempt to precisely break the vicious circle of rejecting literary 

interventions (Allday et al., 2011; Neff et al., 2005; Nelson & Harwood, 2010; Scanlon et al., 

2017) because a person feels they are not good enough, but cannot get better if they do not 

practice. I also find the results in storytelling English for students with and without LD 

particularly great. Especially because those with LD have benefited just as much as the others, 

and this fortunately somewhat undermines the prevailing argument that teaching English would 

be too demanding for these students (Sparks, 2016). There are enormous difficulties in schools 

today in finding appropriate interventions for students with individual needs in L1 and L2 (Forlin 

& Chambers, 2011; Scheeler et al., 2009). My dissertation provides these interventions and 

ways to implement them that can be adapted to individual students’ needs (Connor et al., 2014; 

Kamil et al., 2008). I wanted to contribute to making all students feel comfortable and enjoy 

learning, regardless of whether they have an official diagnosis. The limitations of the two parts 

also indicate how support could be improved and how the results should be interpreted in light 

of the literacy limitations.  

Sparks (2016), Maurer et al. (2021) and von Hagen et al. (2021) again stress that it 

does not have to be about a specific label that students have received, but rather that overall 

students with less-proficient literacy skills face greater hurdles in L1 and L2 (see also 

Grigorenko et al., 2020; Ritchie & Bates, 2013).  Because of this, it was absolutely the right 

decision to focus on all students who have difficulties in learning and behavior with and without 

official diagnosis (Oakes et al., 2010; Vannest et al., 2009). In sum, the studies’ results are 

encouraging, and provide important information on implementing the interventions and add 

new research insights specifically regarding the to be focused participants and literacy 

instruction (e.g., Steinle et al., 2021). The results and the students’ and teachers’ feedback 

through the social validity questionnaires have proved that I am on the right track and that my 

thoughts on how to best combine an intervention for L1 and L2 were correct – of course 
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considering all limitations. The interventions followed the intention, according to De Naeghel 

et al. (2012), to comply with a quality criterion of education—namely to make literacy joyful 

again for the students. 

4.2 Implications 

Apart from the implications previously explained, the studies conducted have provided 

me further ideas about which aspects need to be looked at more closely, especially to improve 

the intervention and make it more adaptable to individual students. With regard to the rising 

importance of digital tools, the next step is to digitize the racetracks and storytelling. Thus, 

students would have access while at home and can learn whenever they want. Another further 

implication is to make both interventions, the combined Racetracks and combined storytelling, 

evidence-based for several dependent variables. For a treatment being labelled as evidence-

based in single case research, studies are needed that are strong in methodology, and three 

different research teams across three different countries need to conduct them. In addition, a 

total of at least 20 cases is necessary (also see Horner et al., 2005). Thus, these combined 

interventions need more evaluation.  

An additional interesting point to look at is based on Pugh et al. (2005), who found that 

native literacy instruction is beneficial for L1 and L2 literacy growth, which in turn supports the 

Cummins’s (2000) hypothesis. Thus, it would be interesting to see whether an intervention in 

the students’ L1 also has an impact on German/English L2. I would like to follow this up with 

more research on L2 acquisition, especially on the connections between L1 and L2. Plus, one 

really important point is that socio-economic backgrounds can explain poor L2 and L1 readers 

(Bradbury et al., 2015; Goldenberg et al., 2006). Thus, it would be interesting to also conduct 

more research to discover the relationship between socio-economic background and literacy, 

and how to increase these children’s access to literature. I also would like to use racetracks 

more in L2 settings since one study in the first part showed that racetracks could also work for 

German L2’s. In turn, I would like to embed storytelling in German L1 because research shows 

that listening to stories positively impacts L1 students (Joffe et al., 2019; Lenhart et al., 2018; 

Suggate et al., 2013) and that vocabulary knowledge is also crucial in L1 development (e.g., 

Droop & Verhoefen, 2003).  

Further, we have several evidence-based methods in special education, but teachers 

rarely make use of them (Maheady et al., 2013). According to Cook and Odom (2013) 

practitioners struggle to implement interventions with fidelity. Scheeler et al. (2009) concluded 

that one reason might be because they were never taught how to implement these methods. 

Therefore, it is immensely important to teach these methods to the teachers in a 

comprehensible way and close this research-practice gap (see also Brock et al., 2017). There 

should be a continued focus on interventions that are easy to use yet effective, such as RT in 
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a PT setting or implementing storytelling, in addition to incorporating training for teachers on 

how to use these interventions as another important research aim. 

Overall, there are many interesting areas in literacy promotion in both L1 and L2. In 

summary, the studies presented need to be improved, evaluated using more students, and 

integrated into schools where teachers should be trained to implement them with fidelity. 

Nevertheless, despite limitations and further implications, a lot can be taken away from the 

studies shown in order to be able to support students with learning and behavioral difficulties 

in L1 and L2 appropriately.
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Abstract 

Reading difficulties that are not addressed at the primary level continue to exist at the 

secondary level with serious consequences. Thus, it is important to provide struggling students 

with specific reading support. In particular, many students with learning disabilities (LD) and 

emotional behavioral disorders (EBD) demonstrate reading obstacles and are at risk for 

motivation loss. A multiple baseline design was used to evaluate the effects of a motivational 

reading racetrack as peer-tutoring on the word reading skills of secondary students with LD 

with and without EBD. The intervention was conducted through 4-5 baseline and 16-18 reading 

units three times a week for 15 minutes over 8 weeks. The results showed positive effects 

indicating a highly effective treatment. In addition, follow-up results were also promising. Our 

findings indicate that this multicomponent intervention has a positive effect on the word fluidity 

of low-achieving students in secondary education with LD and/or EBD. 

 

Keywords: Reading fluency, reading racetracks, peer tutoring, learning and behavioral 

problems, multiple baseline design 

Introduction 

The Importance of Reading at the Secondary Level 
Difficulties in reading at the secondary level are considered more serious than reading 

challenges at the primary level (Guerin & Murphy, 2015). Yet, the training of reading fluency is 

mainly carried out in the lower classes, as it is assumed that this is one of the tasks of primary 

school teachers (Rasinski et al., 2009). Thus, the promotion of reading at secondary level is 

often neglected (Edmonds et al., 2009). As a result, students with reading difficulties move 

further and further away from their typically performing peers, with the result that many fail to 

meet the requirements for each grade level. A recent edition of the Program for International 

Student Assessment (PISA) revealed that compared to the PISA survey in 2015, the reading

performance of German youth had worsened (European Commission, 2018). Specifically, 21% 

performed below level 2 in reading which can be seen as high. Also, the survey showed that 

struggling German 15-year-olds did not enjoy reading as much as youth in other countries 

(Organisation for Economic Cooperation and Development [OECD], 2019). Acquiring the 

reading skills necessary to become successful far beyond school is a major challenge for many 
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students. Reading proficiency requires many complex steps. For example, lower-level 

processing skills such as decoding and reading fluency are necessary to advance towards 

higher-level skills such as reading comprehension (Chard et al., 2002; Kim et al., 2011). 

Hurdles in Achieving Reading Proficiency 
On the road to reading proficiency, fluency is extremely important as it functions as a 

bridge between decoding and understanding a certain text; thus, without fluency, working 

memory (WM) capacities are used to simply decode a text, leaving little effort left to spend on 

attention to content (Juffs & Harrington, 2011) and, consequently, poorer comprehension. 

While stronger readers do decoding and vocabulary retrieval automatically via long-term 

memory, weaker readers have to consume more WM resources to improve reading, and 

especially sight word reading (Peng et al., 2018; Sweller, 1994). A meta-analysis by Peng et 

al. (2018) found a moderate relation between WM and reading (r = .29). Specifically, WM and 

word recognition were more strongly related than WM and non-word reading, and WM was 

more related to word reading than sentence reading. Barriers in reading fluency arise primarily 

from poor automation of reading sight words, resulting in poor mastery of decoding skills (Ayala 

& O'Connor, 2013). Deficits in automation in word recognition, in turn, poses a tremendous 

challenge to reading comprehension (Perfetti & Stafura, 2014). Coltheart et al. (2001), in turn, 

proposed a “dual-route theory” with regard to reading acquisition consisting of a lexical route 

and a non-lexical route. Using the lexical route (orthographic decoding) words are accessed 

quickly, whereas the non-lexical route (phonological recoding) consists of decoding individual 

words to be read, making this a more arduous process. Students with hurdles in the area of 

learning tend to rely on the non-lexical route since they struggle with storing information 

properly and, as a result, experience challenges in retrieving information rapidly. But word 

recognition is needed in order to become a proficient reader and thus, needs to get early 

attention. For the German language, Knoepke et al. (2014) showed that skills on the lexical 

route predict text comprehension better than skills on the non-lexical route. This underlines the 

importance of promoting the lexical route. Moreover, for German, which tends to be one of the 

transparent orthographies, students with reading difficulties face hurdles especially in 

automated direct word recognition (Landerl & Wimmer, 2008). 

Students who did not learn word recognition skills in the earlier grades will most likely 

have reading difficulties, not only in the higher grades but throughout adulthood as well 

(Leffingwell, 2016). Ehri (2005) developed a model that deals specifically with the lexical path 

and word recognition. This model consists of the following stages: pre-alphabetic, partial 

alphabetic, full alphabetic, and consolidated alphabetic phase, which describes the degree to 

which readers make memory connections between the written word and pronunciation. 

Automated consolidated words enable the reader to master reading by quickly and 

unconsciously retrieving a word from the mental lexicon via the lexical route (Ehri, 2005). 
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Students With Learning Disabilities and Emotional Behavioral Disorders  
The majority of students with learning disabilities (LD) demonstrate hurdles in reading 

(Lerner & Johns, 2011), primarily reading fluency (Chard et al., 2002), due to challenges with 

processing information. Further, many students lose motivation to read and learn, and, 

understandably, get frustration (Martin et al., 2008). These factors may explain the PISA results 

with respect to reading motivation among German youth mentioned earlier.  

Students with emotional behavioral disorders (EBD) present a growing challenge within 

the school setting (Forness et al., 2012). Problem behavior often has a negative effect on 

students’ school careers (Chow & Wehby, 2018; Nelson et al., 2004), including a risk of kids 

dropping out of school (Bradley et al., 2008). Within the current context, students who face 

challenges with reading, spelling, and/or math often display inappropriate and aggressive 

behavior (Auerbach et al., 2008; Pierce et al., 2013). Additionally, it has been reported that 

students with behavioral issues have a higher risk of deficits in language compared to their 

peers without behavioral challenges, especially with respect to reading skills (Benner et al., 

2002; Hilsmer et al., 2016; McCabe & Meller, 2004). A meta-analysis by Hollo et al. (2014) 

estimates that 81% of students with EBD have negative experiences with reading and writing 

that go unnoticed for a long time, as the main focus is on fostering appropriate behavior. Given 

the importance of reading literacy, the large number of underachieving secondary school 

students, and the high correlation between LD, EBD and inadequate reading proficiency and 

decreasing motivation, an intervention that addresses all of these is critically important. 

Ways to Foster Reading Competency 
Repeated reading and sight word training 

In order to effectively combine the previous components and integrate them into a 

reading intervention, the method of repeated reading (RR) at the word level can be introduced 

as a core element. A synthesis by Stevens et al. (2017) revealed that RR interventions 

positively affected the reading fluency of students with LD. Moreover, small positive effects 

were also found with respect to comprehension. These findings concur with those of Chard et 

al. (2002) and support the use of drill-and-practice methods for automation. For example, in 

their study with sixth-grade students with LD and EBD Escarpio and Barbetta (2016) found that 

when the students read the same material repeatedly and got feedback from a tutor, they were 

able to read more words per minute and performed better on a reading comprehension test. 

The addition of Ehri’s model (2005) and the relevance of the lexical route helps make 

sight word training an effective option for improving reading proficiency. When teaching words, 

it is important to provide numerous opportunities to practice the specific words and give 

feedback. A meta-analysis by Scammacca et al. (2007) showed that older students with 

reading difficulties with and without LD (4th-12th graders) benefited from interventions that 

were focused on the word level. A follow-up meta-analysis by the authors (Scammacca et al., 
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2015 reached a similar conclusion, showing the benefit of reading training at the word level. 

Thus, both studies showed that children can benefit from reading support up to grade 12, 

making it particularly relevant for secondary school readers who face severe failure in reading. 

Reading racetracks 

Repetitive sight-word reading can be embedded in a reading racetrack procedure. A 

racetrack consists of empty cells equipped with little flashcards including content such as 

phonemes, words, or mathematical exercises to be trained extensively (Erbey et al., 2011). 

While this procedure has been shown to be effective with second-language learners and 

students with diverse disabilities (Alexander et al., 2008; Gruenke, 2019; Gruenke & 

Barwasser, 2019; Hopewell et al., 2011; Sperling et al., 2019), to date it has not been 

investigated with secondary school students with LD with and without EBD. 

Peer tutoring as a tool for inclusion 

To make an intervention an inclusive tool, peer-tutorial learning can be added by having 

weaker and stronger children practice together. In general, peer-tutoring procedures are 

known for having a beneficial influence when being embedded in interventions (Mercer et al., 

2011). These results are supported by the review of Stenhoff and Lignugaris/Kraft (2007) for 

secondary students in heterogeneous peer-tutoring settings. Okilwa & Shelby's (2010) 

literature synthesis points in the same direction by showing that peer tutoring effects academic 

achievement positive in a variety of subject areas for 6- to 12-year-olds regardless of their type 

of disability (learning disability, emotional or behavioral disability, and intellectual disability). 

This is also confirmed in the meta-analyses by Bowman-Perrott et al. (2013) and Moeyaert et 

al. (2021) for single case data, which show that peer-tutoring has an significant effect on both 

academic (see also McDuffie et al, 2009) and social-behavior outcomes. In the meta-analysis 

by Bowman-Perrott et. al. (2013) those with emotional and behavioral disorders benefitted 

most whereas Moeyaert et al. (2021) revealed a slightly larger effect on academic outcomes. 

With regard to reading skills a study by Calhoon (2005) found positive effects of peer tutoring 

with low-reading middle school students on phonological skills and reading comprehension, 

but not on reading fluency. However, it should be noted, that reading fluency was not taught 

directly, suggesting that peer tutoring might be effective on reading fluency as part of reading 

fluency training. The results regarding reading comprehension for secondary students with 

disabilities were also confirmed by a review of Alzahrani & Leko (2018). In general, peer-

procedures seem to be beneficial in secondary special education (King-Sears, 2021). 

Considering students with reading and behavioral problems results show that when two 

students are working together in order to improve specific content, reading competency can 

be enhanced both for those with and without problem behavior (Bowman-Perrott et al., 2013). 
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The Advantages of Incorporating Motivational Components 
Considering the findings of the PISA study in the context of motivation and the result 

that especially secondary school students with reading hurdles lose motivation and enjoyment 

in reading (OECD, 2019), there is an urgent need for motivational reinforcers to transform the 

reading experience into a more positive one for many students. 

Group contingencies and self-graphing procedures 

Elements such as group contingencies (GC, rewards dependent on group 

performance) and self-monitoring have also been demonstrated to be beneficial in the 

classroom as a means of supporting learning. The use of amplification systems (Bowman-

Perrott et al., 2013) or, more specifically, GC procedures (Rohrbeck et al., 2003; Slavin, 1995) 

are particularly effective. In the implementation of tutorial learning, use of the GC procedures 

is a key success factor. Thus, research results confirm that procedures in which GCs are 

implemented, on average, achieve better results in terms of learning outcomes (Rohrbeck et 

al., 2003; Slavin, 1995) and improved social skills (Ginsburg-Block et al., 2006). Especially, 

interdependent group contingencies (IGC)procedures, in particular, have been found to be 

predictors of the success of peer-supported learning (Ginsburg-Block et al., 2006; Rohrbeck 

et al., 2003). Thus, studies using amplifiers had significantly greater effects on learning gains 

(i.e., Rohrbeck et al., 2003). Rohrbeck et al. (2003) published significant effects of using group 

reward contingencies in peer interventions (p<.05, g = 0.34 (with GC; g = 0.26 (without GC). 

Further, Popkin and Skinner (2003) showed that the use of specifically IGC has a positive 

effect on performance in different areas. 

Self-monitoring procedures, which are related to self-regulation, have also proven to 

be beneficial for increasing performance. For example, Richards et al. (1976) found that 

students who monitored themselves in reading had stronger performance gains than students 

who received training without self-monitoring. More recently, a study by Stotz and colleagues 

(2008) showed positive effects on the number of total written words and number of correct 

word sequences with the implementation of a self-graphing procedure. Finally, Menzies et al. 

(2009) suggested that self-graphing particularly for reading performance can have positive 

effects on motivation and engagement. 

Apart from the need for motivational elements, the demand for effective instructional 

methods that can be implemented with a heterogeneous learning group is increasing, 

especially due to the increasing heterogeneity of today’s classrooms. 

Research Aim 
Given the increasing number of struggling secondary school readers with LD with and 

without EBD and the resulting risk of loss in motivation, an intervention that has a positive 

effect on both reading and motivation is essential. To make such an intervention applicable to 

inclusive classrooms, and therefore appropriate for students with varying abilities, the addition 



 Appendix A Article 1 
 
100 

of a peer-tutorial procedure would be helpful. To fill the research gap on the issue of sight-

reading and secondary-level students, the present study investigated whether older students 

with challenges in learning and behavior could benefit from a combined racetrack intervention. 

Thus, the core research question of the study was as follows: Does an intervention consisting 

of peer-tutorial reading tracks with gamified components have a positive impact on the word 

recognition of struggling secondary school students with LD with or without EBD? 

Materials and Methods 

Participants and Setting 

Participants were 16 students with LD and EBD in grades 5-7 attending a low social-

economic German urban special needs school in North Rhine-Westphalia. First, consent forms 

were sent to the parents of prospective participants, and data were only collected on students 

whose parents had agreed to the survey. Subsequently, a German reading screening 

(Salzburger Reading Screening [SLS]; Wimmer & Mayring, 2014) was used in a first step in all 

classes (5-7, N = 37) to identify students with a reading quotient (RQ) below 89 as a cutoff for 

lower reading performance. 

With regard to the intervention, which was to include peer tutoring with struggling and 

more advanced readers, the students with a lower RQ (<79) were selected as tutees and those 

with a higher RQ (>100) as tutors. In order to compile the reading pairs, the values of the 

reading screening were ranked, and the rank was divided in the middle. The student with the 

lowest score on the first half was paired (low RQ) with the student with the lowest score on the 

second half (high RQ) according to Fuchs et al. (1997). Care was taken to ensure that the 

students in the pairs understood each other well, based on advice from the teachers.  

Overall, however, the reading performance of the participating classes was below an 

RQ of 95. Thus, the overall reading performance fell in the lower range. The reading screening 

resulted in 18 participants (9 tutors and 9 tutees). Only data on the tutees were collected 

because the tutors had to be able to read the words to be trained fluently on the racetrack in 

order to be eligible to participate. One participant was not included in the data analysis due to 

missing data; consequently, only data on eight tutees are shown in the following. 

All eight tutees from whom data were collected had been diagnosed with LD. Four of 

the students we also diagnosed with an EBD. In Germany, the diagnosis of LD is determined 

contingent on repeated serious school failure in several subjects and EBD can be defined in 

Germany as getting special educational support with the focus on emotional and social 

development when a student cannot be adequately supported at school due to behavioral 

difficulties and his or her own development or that of his or her classmates is significantly 

disturbed or endangered. Both, students with LD and/or EBD receive special needs support in 

schools. All participants were native speakers of German.  
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Design  

A multiple baseline design within an AB plan (Ledford & Gast, 2018) was implemented 

with a total of 24 planned measurement points and three different baseline lengths. The reason 

for using a multiple baseline design was the experimental control it provides by decreasing the 

probability of alternative explanations for intervention effects (Byiers et al., 2012). Each group 

was supervised by one female master’s level student of special needs education and was 

taken out of the classroom for both the baseline phase and the intervention phase and 

supported in extra rooms. Data were collected after baseline sessions and after each 

intervention session. The students were randomly divided into three groups. The first small 

group had a baseline length of four sessions, the second group of five, and the third group of 

six, after which the intervention began directly for each group. Thus, John, Timo, and Emma 

started with a baseline length of four, Levin and Ben with a length of five, and the remaining 

three, Sam, Seba and Lauren, with six baseline sessions. In total, the groups were taken out 

three times a week over eight weeks Monday, Wednesday, and Friday always at the same 

time. The follow-up measurements took place four weeks after the end of the intervention, two 

weeks of which were Christmas holidays. 

Dependent Variables and Data Collection Procedure 

The measuring tool was a researcher-made PowerPoint presentation with a 30-slide 

word sequence, into which words that were to be read out for 1 second each were visibly 

inserted with one word per slide (Ehri, 2005). Data from each tutee were collected after each 

baseline and intervention session to evaluate the impact of the intervention and a possible 

correlation to increases in single word reading. The number of correct and incorrect words read 

out loud was recorded. A word was considered correctly read if the tutee read the word within 

the 1-second interval of its occurrence. A word was considered to be misread if the tutee either 

omitted part of the word, added something to the word, or read it incorrectly. If the student 
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corrected him/herself before the next word appeared, the word read aloud was recorded as 

correct. At no point during the word test did the students receive any help or feedback. The 

training words were shown in a different order at each measurement (and also at follow-up). 

The measurements were carried out by master’s-level students in pairs to ensure impartiality, 

with an interrater reliability of 100%.  

Material  

The material consisted of a playing field in A3 size (11.7 x 16.5 inches), which was 

divided into 30 fields and embedded in a reading racetrack. Each team received a small 

wooden figure (i.e., a race car or an animal) and a dice. In addition, the students were given 

30 white laminated flashcards in an envelope. Each flashcard contained a different word. In 

order to find the respective words, a PowerPoint presentation (the same procedure used for 

the measurement) with 120 words was used before the start of the study to increase the 

probability of students finding 30 words that were not stored as sight words. The 120 words 

were two to four syllables long and reflected the most frequently occurring words in the German 

language. The selection of words was taken from a list published by the University of Leipzig 

(https://wortschatz. uni-leipzig.de/de). Care was taken to ensure that the words were of similar 

difficulty and did not exceed two or three syllables in length. From these 120 words, the final 

30 training words for the racetrack were selected with a mean word mid frequency of 60.08. A 

stopwatch was used to measure time and a training sheet was used as a line chart to record 

the individual results of each team, as part of the reward system. The training sheet was 

comprised of 12 lines, listed one below the other. Each row, in turn, had 30 blank boxes for the 

maximum possible number of correctly read words per measurement. 

Procedures 

Baseline 

For the baseline condition, all students worked in their small groups and the assigned 

pairs in cognitive exercises, focusing mainly on sorting symbols into the correct order. The 

students were assigned as either tutee (low reading) and or tutor (more advanced reading). 

The length of the baseline condition was the same as the racetrack intervention in phase B (15 

minutes). Subsequently, the measurement was performed individually for each subject. The 

groups were conducted at the same time in three different rooms. 

Intervention 

In phase B (reading racetracks), the participants practised the 30 words selected from 

the previous word-tests repeatedly in the same group as well as in tutor/tutee team as in the 

baseline condition.  
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Prior to the start of the study, tutors were trained by the interventionists to provide 

feedback during the race game during a 1.5-hour training session. Tutors were given example 

situations, with the task being how they would respond as a tutor, and training on how an 

adequate tutor would respond. The tutors were then divided into tandems, with one of the 

tutors taking the role of the tutee and both playing the racetrack game as an example. The 

tutees in the study were not present for this training.  

At the beginning of the intervention, the previously selected tandems, consisting of one 

tutee and one tutor, sat down at a table where the 30 index cards were placed on the board 

with the printed word facing down. In the first sessions, all tandems were given an intensive 

explanation of the racecourse procedure and the roles of tutor/tutee as coach/athlete. The 

tutors’ role was to provide feedback and to correct if necessary and the tutee was asked to 

read around the racetrack. At the beginning, the tutees rolled the dice and moved their figure 

forward according to the number of points rolled. Then the card was turned over and the word 

printed on it was read aloud. Meanwhile, the tutors listened carefully, corrected, if there were 

no self-correction by the tutees within three seconds, and repeated the word again correctly. If 

the word was correct, the tutors praised the tutees and the tutees went on with their figure on 

the game board. During reading, the index cards remained on the table with the word facing 

up. When all the words were read, the deck was reshuffled and the game started again. After 

10 minutes, a signal indicated that the game was over. Measurements were then taken for 

each tutee individually. 

As a reward system, the children recorded the number of words read correctly by the 

tutees on a self-graphing sheet after each measurement in phase B to document their own 

learning progress. A line of 30 quarters represents one session and the quarters represent the 

number of words read correctly per session. Depending on the score achieved, there was a 

reward in the form of marbles. Tutees received one marble if they achieved the same number 

of words read correctly as last time, and two marbles if they improved. The marbles were kept 

in a container. A group target was set in terms of the number of marbles in the container, so 

that the whole group received a reward as a group contingency procedure. The reward system 

was intended to increase student motivation (Kim et al., 2011). 
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Treatment Fidelity  

To ensure treatment fidelity, a checklist was designed to be completed by the master’s 

students after each session; in addition, for a third of the sessions, an external person filled 

out the questionnaire as well. The goal was to find out if the interventionists implemented the 

intervention as previously planned. 

The checklist consisted of a table in which the subject codes were entered and whether 

they were present or not. Additional areas included “environment/framework conditions,” 

“material,” “course of support,” “diagnostics and feedback,” and “dealing with student 

behavior,” each with several items to be answered on a 5-point Likert scale from 0 = “does not 

apply at all” to 4 = “applies completely.” These areas were measured to ensure that the 

intervention was performed in exactly the same way in all three groups. 

Before the study started, the first author gave a detailed briefing on the screening and 

conducting the baseline condition and intervention for two days in a row. In addition, a detailed 

guide was developed on how to conduct the study along with a time schedule. The first author 

was in regular weekly contact with the interventionists. The treatment fidelity agreement was 

100%. 

Social Validity 

To measure social validity, after the study participating students were asked to rate the 

following eight items with the help of a self-designed questionnaire using a 5- point Likert scale 

ranging from 0 (“totally disagree”) to 4 (“totally agree”).  

1) The racetrack helped me to read words correctly  

2) I think the support also helps other students with reading difficulties 

3) I understood the meaning of the intervention well  
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4) I learned a lot during the intervention  

5) I enjoyed coming to the intervention  

6) I would participate in the intervention again  

7) The words were difficult  

8)   I enjoyed playing in pairs 

Data analysis 

Analyses were conducted using the SCAN package for R by Wilbert & Lueke (2019). First, 

a visual inspection is performed, and the descriptive data are presented. For a more in-depth 

analysis, overlap measures will be used to determine the effectiveness of the intervention, and 

a level 2 regression analysis will be conducted across all subjects, focusing on the slope, the 

increase from the A phase to the B phase, and the level effect of whether there is a direct 

increase in the onset of the intervention. Within the overlap measures, we use the Non-Overlap 

of All Pairs (NAP, Parker et al., 2011a), the Percentage Exceeding the Median (PEM, Ma, 

2006), the Percentage of All Non-Overlap data (PAND; Parker et al., 2007), and the Tau-U 

derived from Kendall's rank correlation and Mann-Whitney U with possible A-phase trend 

correction (Parker et al., 2011b; A vs. B + TrendB - TrendA). The NAP is the percent 

improvement in data across phases, with 0-.65 indicating a weak effect, .66-.92 a moderate 

effect, and .93-1.0 a large effect. The PEM is the percentage of data points that exceed the 

median of the baseline. Less than .7 is a non-effective treatment, .7-.9 is a moderate effect, 

and above .9 is a large effect. PAND is the total number of data points that do not overlap 

between phases, with individual data points not biased by outliers. 50-70% is a weak effect, 

70%-90% is a medium effect, and above 90% is a large effect. The Tau-U values can be 

divided into: up to 0.20 improvement can be considered as small change, 0.20 to 0.60 as 

moderate change, 0.60 to 0.80 as large change and above 0.80 as very large change. 

Results 

Visually, it was clear that two participants, John and Seba, started with higher values 

in the baseline, with Seba stabilizing at the end and a downward trend for John. Possible 

positive baseline trends can be seen for Emma and Lauren. All other baselines appear to be 

low and flat. In phase B, a rapid increase in the number of correctly read words can be seen 

for all students, with some even showing a ceiling effect. The follow-up data can be described 

as relatively stable, with all probands showing a slight decline in value, but still well above the 

values for phase A. 
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Overall, the average mean value in phases A, B., and E (follow-up) was 5.49, 18.90, 

and 18.50, respectively. This means that there was an overall increase of 1,790% from phase 

A to phase B. Three of the students achieved the maximum value of 30 during the intervention 

compared to the minimum value of 17 in phase B. 

 

Regarding the NAP, all students achieved high values, ranging from 99.00-100.00, 

except for Timo, who reached a value of 92.00. These results can be interpreted as statistically 

significant either at the <.01 level or <.001 level. 

For the PAND, a mean effect of 84.10 was found for Timo and a high effect size with 

values from 90.90-100.00 for the rest of the sample. Weighted Tau-U scores (A vs. B + trend 

B – trend A) showed a moderate effect for John (p<.001) and a large change for Lauren, 

(p<.001), Seba (p<.001) and Emma (p<.001). For Timo, Levin, and Sam a very large change 

was observed (p<.001). Furthermore, all results were statistically significant. 
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The regression analysis across all participants at level 2 displayed a statistically 

significant level effect from phase A to phase B (p<.001). A statistically significant slope effect 

with an average increase of 0.60 words read correctly per session was found when comparing 

the two phases (p<.05). Furthermore, no statistically significant difference was found for the E 

phase compared to the B phase.  
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Social Validity 

After the intervention, participating students were asked to complete the social validity 

questionnaire anonymously. Overall, they rated the intervention very positively on all issues. 

The highest score of M = 4.00 and an SD = 0, was given to items 2 (“I think the support also 

helps other students with reading difficulties”) and 8 (“I enjoyed playing in pairs”). This was 

immediately followed by items 1 (“the racetrack helped me to read words correctly”) and 5 (“I 

enjoyed coming to the intervention”) with a mean value of 3.88 and an SD = 0.33. Item 4 (“I 

learned a lot during the intervention”) received a mean score of 3.75 (SD = 0.43), item 3 (“I 

understood the meaning of the intervention well”), a mean value of 3.50 (SD = 0.25), and item 

6 (“I would participate in the promotion again”), a mean value of 3.38 (SD = 0.48). Finally, 

responses to item 7 (“The words were difficult”) revealed that the training words were not too 

difficult for the students (M = 0.63, SD = 0). 

Discussion 

The objective of this study was to evaluate the effects of a peer-tutorial reading 

racetrack intervention on the word fluency of secondary students with LD and those with a co-

morbidity of LD and EBD. In line with other research (e.g., Erbey et al., 2011; Green et al., 

2010; Gruenke, 2019; Hopewell et al., 2011; Hyde et al., 2009), our results indicate that the 

reading racetrack intervention described in this paper was very effective in improving students’ 

ability to automate the reading of trained words. This also applies to the long-term effects. No 

significant decrease was evident here compared with the intervention effects for the group as 

a whole. 

By applying the intervention at the secondary level and with students with LD, as well 

as students with LD and EBD, our study demonstrates that reading racetrack interventions can 

be used effectively with a heterogeneous student population. Further, while many previous 

studies have suggested that the intervention is effective in primary school (e.g., Gruenke, 

2019), the present study provides evidence that secondary students can benefit from word-

level reading interventions as already shown in the meta-analyses by Scammacca et al. (2007, 

2015). According to the meta-analysis by Hollo et al. (2014), particularly students with EBP 

have had numerous negative experiences in reading and writing, so it is important to balance 

them with positive learning situations. That this is feasible with the intervention described here 

is clearly demonstrated by the students’ assessments of social validity – the students viewed 

the intervention as both helpful and motivating. Also, the results go in line with previous studies 

and meta-analysis on the effects of peer-tutoring regarding students with disabilities (Alzahrani 

& Leko; 2018; Bowman-Perrot, 2009; McDuffie et al., 2009; Moeyaert et al., 2021; Okilwa & 

Shelby, 2010; Stenhoff & Lignugaris/Kraft, 2007). Moreover, these findings follow on from 
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King-Sears (2021) that peer tutoring is generally well suited to secondary special education. 

Further, our study gives additional insights that reading fluency can be achieved through peer-

tutoring when fluency is directly focused (see Calhoon, 2005).  

Limitations and Recommendations for Further Research 

The results of the present study must be interpreted with some reservations. Despite 

its encouraging results for secondary students, the study is subject to the same weaknesses 

as all single-case designs, including a lack of generalizability due to the small sample size, 

which affects the external validity of the study. However, this circumstance can be 

compensated for by the evidence of previous studies showing the effectiveness of reading 

racetracks for the training of sight words in German schools (e.g., Barwasser et al., 2021; 

Gruenke & Barwasser, 2019). Since the effectiveness of reading racetracks for students at 

higher grade levels has received little research attention so far, future studies should focus on 

this group of students in particular. Moreover, it has been shown that effect sizes with respect 

to peer-tutoring interventions are higher in quasi experimental designs and single group 

designs compared to randomized control trials indicating the fact that the stricter a research 

design is, the lower are the effect sizes (Zeneli et al., 2016). This is mainly due randomization 

of pre-tests which in turn control factors as e.g. maturation and history threats (e.g. Trochim, 

2012). This fact should be considered when interpreting the effect sizes displayed for this 

study. Additionally, further studies based on a randomized experimental-control group design 

should attempt to replicate the present results. 

A further limitation of the present study is that we did not include a differentiated 

analysis of the students according to those with LD only and those with a co-morbidity of LD 

and EBD. Therefore, it might be of interest for further research to investigate differential effects 

in relation to the particular special educational needs of students. This is especially true for the 

long-term effects of the intervention. Although there was no significant overall decrease in the 

effects over time, the visual inspection for the individual students indicates that for some 

students the competence level in the follow-up measurement decreased while it remained 

stable for others. 

In addition to considering the tutees' perspective on social validity, the tutors' opinions 

also appear to be of central interest. The study by Vogel et al. (2007) gives an insight into the 

fact that the tutors were uncertain about dealing with learning difficulties and how to establish 

a good tutoring relationship, even though the interactions were rated as positive by both 

groups. Intensive training of the tutors could be considered here, which, in addition to teaching 

the content of the intervention, also clarifies the special support needs in learning of the tutees. 

Finally, since the intervention consisted of several components (reading from the 

racetrack, motivational components peer tutoring), it is not possible to identify the specific 
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effects of each element of the intervention. Therefore, it remains to be investigated in future 

research to what extent each of the components adds to the overall effectiveness. In order to 

draw conclusions about the extent to which the effects of the present study can be attributed 

not only to the practice activity of reading words itself but also to the intervention implemented, 

it remains important to conduct randomized experimental control group designs in future 

studies.  

Conclusion 

In summary, our results confirm the effectiveness of a peer-tutorial reading racetrack 

intervention in promoting reading fluency for secondary students with LD and students with LD 

and EBD. Thus, the method has a wide range of application in terms of student age and special 

educational need. Given the small expenditure of materials and time makes this not only an 

effective but also an economic intervention for the classroom. 
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Abstract 

Automation of frequently used words is a key component in the development of reading 

fluency. However, acquiring fast word recognition skills is a serious challenge for many children 

in their early years of formal education. Lagging word recognition leads to general reading 

problems, as fluency is a vital prerequisite for text comprehension. Recent research shows 

that the percentage of struggling elementary school readers in Germany is increasing, 

speaking to the need for widespread implementation of effective word recognition 

interventions. This pilot study aims to provide preliminary evidence of the effectiveness of peer-

tutorial reading racetrack training with an integrated motivational system for the sight word 

fluency of German struggling elementary school students. The intervention comprised twelve 

15-minute teaching units over a period of three weeks. To encourage reading motivation, the 

intervention included graphing of performance scores and a group contingency procedure. A 

control-experimental group design (N = 44) with pre-, post-, and two follow-up measurements 

(each after five weeks) was employed to investigate the impact of the treatment on decoding 

sight words at an appropriate speed. Results demonstrated a significant performance increase 

in the treatment group, relative to the control group. The effect size can be considered very 

high (partial η2 = .76), indicating that this brief training has the potential to enhance the word 

recognition of struggling elementary students. 

Keywords: Effective intervention, reading fluency, motivational components, peer 

tutoring, racetracks 

Introduction 

The Importance of Remediating Reading Problems 

The ability to decode printed or written symbols to arrive at meaning plays a vital role 

in academic success and the development of the human mind (Aaron et al., 2008). Tragically, 

an ever-increasing number of students do not even attain basic reading comprehension skills 

(Cibulka & Cooper, 2017). Worldwide, about 10 to 15% of the population experience severe 

difficulties in understanding written text, despite having attained at least a basic level of 

education (Dyslexia International, 2017; Sprenger-Charolles & Siegel, 2016). Moreover, the 

percentages of struggling readers seem to increase. In Germany (where this study took place), 
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the Progress in International Reading Literacy Study Survey (PIRLS) indicated that there was 

an upward trend of weak German fourth-grade readers from 2011 to 2016. The percentage of 

struggling students rose from 16.9% in 2001 to 18.9% in 2016. Furthermore, the PIRLS survey 

revealed a decrease of reading motivation, especially for struggling readers (Harju-Luukkainen 

et al., 2020). The negative consequences of severe reading difficulties are far-reaching. They 

lead to generally poor performance in school and often a dramatic loss of motivation in all core 

subjects. In the long run, they increase the risk of school dropout, unemployment, and poverty 

(Macdonald et al., 2016).  

Typically, reading problems are apparent early in the developmental sequence. 

Students who struggle experience difficulty understanding the relationships between letters 

and sounds and have trouble decoding phonologically regular words. It takes them much 

longer than normally achieving peers to acquire a sufficient amount of sight vocabulary, which 

in turn limits their reading fluency (Kendeou et al., 2009). Sight words are immediately 

recognized without paying attention to individual sounds that simplify the process of finding the 

pronunciation and meaning of familiar words automatically (Ehri, 2005). To achieve advanced 

reading skills, the automatic recognition of words as sight words is of crucial importance 

(Balass et al., 2010). To support students in their reading development, it is vital to examine 

how reading skills develop, where exactly problems in reading acquisition may arise, and how 

to strengthen important skills. 

The signification of word recognition skills for text comprehension  
Our understanding of the importance of word recognition is informed by contemporary 

reading models. The dual route theory (DRT) and dual route cascaded model (DRC) of reading 

(Coltheart et al., 2001; Coltheart, 2005) include two cooperative systems: (a) a lexical route 

(orthographical decoding) and (b) a non-lexical route (phonological recoding). The lexical route 

refers to a mental dictionary that helps to recognize words by sight; the non-lexical route 

enables skilled readers to identify parts of words and connect them to single sounds to decode 

unfamiliar words. Skilled readers use the non-lexical only for less frequent or unknown words, 

but struggling readers use it all the time (Coltheart, 2005). Ehri (2005) also considered sight 

word reading and a lexical route in her stage-based model of reading, which consists of four 

phases of reading acquisition: (1) the pre-alphabetic, (b) the partially alphabetic, (c) the fully 

alphabetic, and (d) the consolidated alphabetic phase. Children in these stages can be 

distinguished by the extent to which they incorporate phonological awareness and knowledge 

of grapheme-phoneme correspondences into the building of memory connections between 

written words and their pronunciation and meaning. Mature readers have succeeded in 

building up a visual vocabulary that enables them to retrieve words quickly and unconsciously 

via the lexical route from their mental lexicon (Ehri, 2005). Students who have already reached 

this state show a greatly facilitated reading process (Morris & Perney, 2018). One similarity 
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across these theories is that sight-word reading (orthographic decoding) is far more efficient 

than relying on phonological recoding. 

Empirical research also has supported the superiority of orthographic decoding. Based 

on the fundamental tenets of the DRC model, Knoepke et al. (2014) showed that orthographic 

decoding is better at predicting sentence and text comprehension than phonological recoding 

in German elementary school children. Further, the results indicated that the ability to 

recognize words is a significant predictor of general reading skills in all grades. It has been 

documented repeatedly that high-frequency words are processed more quickly than low-

frequency words (Fischer et al., 2014; Kennedy et al., 2013). A study by Masrai (2019) showed 

that mid-frequency words correlate with reading comprehension in L2 reading. Knowledge of 

only high-frequency words seems not to be sufficient for skilled reading comprehension (see 

also Schmitt & Schmitt, 2014; Schmitt et al., 2011). Furthermore, mid-frequency words have 

not been addressed adequately in pedagogy (Schmitt & Schmitt, 2014). According to other 

studies, students should receive training in lower frequency words and not only high-frequency 

words (Calabrèse et al., 2016; Stolowy et al., 2019).  

Many struggling students face difficulties using the lexical path. They have restricted 

access to their mental dictionary and therefore are unable to comprehend the meaning of the 

text. This occurs because many words are not stored in the mental lexicon, and students 

cannot access them (Samuels, 2006). As a consequence of inefficient word-reading 

automaticity, they frequently rely on the non-lexical route (De Jong et al., 2012). This highlights 

how poor automatization is a key factor for reading fluency, and it may lead to a lack of naming 

speed and an overall insufficient reading speed (Balass et al., 2010). 

As indicated above, reading fluency is a key prerequisite for comprehension. In fact, 

many studies have shown that the ability to decode correctly and swiftly has a bridging function 

between transferring the written code into the language and the ability to extract meaning from 

text (e.g., Kim et al., 2010; Roehrig et al., 2008; National Institute for Literacy, 2009; Nese et 

al., 2013; Schwanenflugel & Kuhn, 2015). A central role of reading fluency is that it alleviates 

the demands on readers’ limited working memory capacity. In terms of reading acquisition, if 

too many cognitive resources are devoted to decoding, there is little capacity left for higher 

process capabilities (Guerin & Murphy, 2015; Paige, 2011; Rasinski, 2003). 

According to Hayes (2016), the aforementioned considerations illustrated that the 

ability to retrieve words quickly is a fundamental reading skill and key qualification for further 

reading development. Volpe et al. (2011) also argued in favor of sight word reading and 

advocate for implementing sight word reading instruction in the classroom because it is 

important to establish those skills before students learn to read complete sentences or 

passages of text. Moreover, becoming better in sight word reading does not solely lead to 

increased reading fluency and comprehension; it also builds reading confidence and reduces 
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reading frustration across weak readers (Musti-Rao et al., 2015). Other authors have also 

argued for training sight words in reading because a very important part of teaching reading is 

teaching sight words and irregular words as they contribute to text comprehension (Sullivan et 

al. 2013). Studies showed a positive relationship between word knowledge and word pattern 

knowledge on basic word reading (in poor German readers) (Zarić et al., 2020; Zarić & Nagler, 

2021; Rothe et al., 2015;) and on sentence-level reading (Zarić & Nagler, 2021). These results 

underline the necessity of training orthographic knowledge to enhance reading proficiency. 

Other studies showed a positive effect of sight word training on trained words, untrained words 

and word reading fluency (McArthur et al., 2015). Due to the significant impact of a limited 

number of sight words on reading competence, research on the effectiveness of interventions 

to promote the use of the lexical pathway is central. Furthermore, work in this area can provide 

teachers with evidence-based practices to develop these skills (Kuhn & Stahl, 2003). 

Intervening early after the first signs of reading difficulty has been shown to be particularly 

important to counteract long-term failure (Volpe et al., 2011). This is illustrated by the fact that, 

without intervention, around 74% of reading impaired children at the age of nine years maintain 

their deficits in secondary school (Lee & Yoon, 2017). 

The Necessity of Repeated Reading for Fostering Word Recognition Skills 

Once children demonstrate sufficient phonological awareness and adequate decoding 

skills, word recognition can be promoted in various ways (Hjetland et al., 2017). The most 

common and most effective method to enhance the reading fluency in struggling learners is 

repeated reading (National Institute of Child Health and Human Development, 2000). It is 

defined as an approach “that consists of rereading a short and meaningful passage until a 

satisfactory level of fluency is reached” (Samuels, 1979, p. 404). The high potency of this 

method lies in the fact that children need repetition to automate the retrieval of words from the 

mental lexicon (Mraz et al., 2013). 

In their meta-analysis, Chard et al. (2002) demonstrated that repeated reading leads to 

increased skills to decode accurately and effortlessly in elementary school children with 

learning difficulties (d = .68). Lee and Yoon’s (2017) meta-analysis, which included empirical 

studies of the last 25 years to estimate the effects of repeated reading, also confirmed the 

effectiveness and yielded a total Hedges' g of 1.41 (p < .001) for students with reading 

disabilities. 

Ways to Motivate Students to Engage in Repeated Reading 

However, even very effective interventions like repeated reading miss their intended 

mark if students are unwilling to get involved in them. For so many children, decoding symbols 

to arrive at meaning is extremely arduous; they resent it in its entirety (Sabatini et al., 2018). 
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For them, reading interventions must always be complemented with motivational techniques 

that encourage them to give it a try and to persist (Guthrie & Wigfield, 2000; Harju-Luukkainen 

et al., 2020; Klem & Connell, 2004). 

A number of motivational concepts usually have a marked positive effect on the 

academic achievement of students, including positive reinforcement, self-monitoring, and 

praising (Alberto & Troutman, 2008; Copper et al., 2008). In particular, graphing of individual 

performance scores that allows students to monitor their own progress has demonstrated an 

especially strong impact on learning positive behaviors (Amato-Zech et al., 2006; Legge et al., 

2010) and school performance (Gunter et al., 2003). Often, instruction combines individual 

motivational techniques. For example, self-monitoring is often used in combination with 

positive reinforcement (Briesch & Chafouleas, 2009; Joseph & Eveleigh, 2011). Motivational 

methods can be applied on an individual level (e.g., positive reinforcement, self-monitoring, 

praising) and/or on a group level (e.g., group contingencies; Gunter et al., 2003; Stephen & 

Singh, 2017). Despite the importance of tracking one’s own learning progress, when teaching 

a whole class of approximately 30 students, using motivational techniques on a group level 

has advantages over using them on an individual level. Group contingencies, which occur 

when all group members work together to achieve a certain reward (Kerr & Nelson, 2006), 

emphasize peer influence to reduce problematic and disruptive behavior as well as to trigger 

positive behavioral attitudes and enhance social behavior (Donaldson et al., 2011; Ginsburg-

Block et al., 2006; Hulac & Benson, 2010; Ling & Barnett, 2013; Ling et al., 2011; Wills et al., 

2016). In addition, they may foster peer support and community in a classroom (Groves & 

Austin, 2019). This approach to motivation is especially suitable for use with a whole class of 

diverse learners and generally has demonstrated a positive impact on students’ performance 

(Rohrbeck et al., 2003; Bowman-Perrot et al., 2013; Pappas et al., 2010).  

A Cooperative Game-Based Approach to Integrate Repeated Reading into Regular 
Inclusive Classroom Instruction 

Unfortunately, no matter how potent a particular approach may be, it seldom finds its 

way into daily classroom instruction (Johnson & Semmelroth, 2014). A primary reason for the 

often relatively wide research-practice gap in education lies in the prevalent attitude among 

teachers that many evidence-based techniques are not compatible with everyday school life 

and the fact that mostly they are not instructed in using evidence-based practice (Hirschkorn 

& Geelan, 2008; Scheeler et al., 2009). It is very challenging to find ways to adequately attend 

to the individual needs of a particular child without neglecting the rest of the class. However, 

researchers must meet this requirement and guide teachers if we want schools to successfully 

practice inclusion. 

Therefore, we implemented the incorporation of repeated reading in conjunction with 

motivational components in the classroom by adopting a cooperative learning game approach. 
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Class-wide peer tutoring, a system in which learners help each other in working pairs, can 

unburden teachers while providing everyone with intensive practice time (Bond & Castagnera, 

2010). This technique is mindful of individual differences in an inclusive setting, so that all 

students can be involved whether or not they are performing well. It has been demonstrated 

to be especially useful when trying to foster reading skills in children (Mercer et al., 2011; 

Spencer 2006; Dufrene et al., 2006). Class-wide peer tutoring has been found to enhance the 

reading competency of children with and without behavioral problems (Bowman-Perrott et. al, 

2013; d = .77), as well as students with differing levels of social competencies (Ginsburg-Block 

et al., 2006; d =.28) and learning-related behaviors (Ginsburg-Block et al., 2006; d= .45). 

To apply repeated reading by letting students teach each other, we used an educational 

board game, racetracks. Its underlying idea is simple: Flashcards with particular practice words 

are placed face down on blank cells on a game board, often designed to look like a Formula 1 

circuit. The tutee rolls a die and moves the playing piece the respective number of spaces 

forward. As it lands on a cell, the tutor picks up the corresponding flashcard, presents the word 

and asks the tutee to read it out loud. In case of a pause of more than three seconds or a 

mistake, the tutor models reading the word and asks the tutee to repeat it. The game has no 

winners or losers; its entire purpose is to provide intense sight word practice (Sperling et al., 

2019). Racetracks has shown positive effects on reading fluency in several studies (Barwasser 

et al., 2021; Erbey et al., 2011; Green et al., 2010; Gruenke, 2019; Hopewell et al., 2011; Hyde 

et al., 2009), and it can be used with a wide range of learners (Falk et al., 2003), which makes 

it useful for students in inclusion settings. However, all respective studies used a one-on-one 

teaching approach, unsuitable for inclusive classroom instruction. 

Research Questions 
Even though racetracks and the graphing of performance scores, as well as group 

contingencies techniques, have been evaluated a number of times with samples from 

different populations, to our knowledge, these interventions have never been implemented in 

combination and within a framework of class-wide peer-tutoring. Thus, we cannot draw on 

the findings from previous studies as we specify our research questions, and we must be 

cautious as we phrase them. Our work is a pilot study that aims to explore whether crucial 

components of full-scale projects are feasible. In particular, we wanted to pursue the 

following questions: 

1) Does the implementation of a peer-tutorial reading racetracks intervention with 

motivational components in an inclusive school setting improve the reading fluency 

of struggling third-grade readers? 

2) If there are effects of the intervention, do those effects on reading fluency persist 

five and ten weeks later? 
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Methods 

Design 

An experimental control group design with a pre- and post-, as well as a follow-up 

measurement was applied. The treatment group received a reading racetracks (RR) 

intervention, and the control group worked with math racetracks (MR). To ensure a high level 

of internal validity, both groups were taught at the same time, for the same duration, by the 

same number of special education college students, and using similar materials. The 18 

interventionists worked in teams of two, in a control class or treatment class.  

The control group received an MR training with multiplication exercises and the 

treatment groups received an RR intervention with 30 words for reading training. All 

participants from both groups were compared regarding sight word fluency through a pretest 

(t1), posttest (t2), and two follow-up measurements (t3 and t4). Both groups met four times a 

week for 15 minutes, lasting a total of three weeks. All participants attended 12 intervention 

sessions which took place with the whole class in a classroom with the class teachers present. 

The first follow-up happened five weeks after post testing, including two weeks of autumn 

school holidays, and the second follow-up was conducted ten weeks after post testing. 

Participants and Setting 
The final sample (N = 44) consisted of third graders from nine classes of five different 

elementary schools in a high-socioeconomic metropolitan area of Germany. On average, 192 

students were enrolled in each school (SD = 8.4). In every school, except one, two whole 

classes participated either as experimental group or control group. 

Although the RR and MR trainings were implemented in a classroom context with all 

students present, we focused only on those with the lowest and highest skill levels. To identify 

our sample, we conducted the Salzburg Reading Screening Tests (SLS; Mayringer & Wimmer, 

2014) with 225 students. The SLS measures reading fluency by asking children to decide 

whether different sentences that are presented to them make sense within an assigned time 

period. We chose the SLS due to school time constraints, as it is a group screening. Thus, we 

conducted it with the whole class at once to capture the reading performance of all students of 

the participating classrooms. 

Using the results, we ranked students based on their reading performance from lowest 

to best performance. Subsequently, we paired the weakest students (tutees) were with the 

strongest students (tutors). The classification process involved dividing participants into tutors 

and tutees by taking (a) the ones with the best scores (tutors, reading level at least >100) and 

(b) the ones with the weakest scores (tutees, reading level maximum of < 89). Those students 

with an average reading score were paired together and participated in the intervention, but 

no data were collected from them and they were therefore not considered part of the sample. 

Also, no data was collected from the tutors. However, we only collected data from those 
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children selected as tutees (N = 44), because the weaker readers should not have been able 

to read the training words, but the tutors, the stronger readers, should have been able to read 

the words and to give adequate feedback and help. In all, the final tutees had a reading quotient 

(LQ) of M = 74.6 (SD = 8.4) and the tutors an LQ of M = 110.4 (SD = 8.5). According to the 

SLS manual, an LQ of 80-89 is considered below average, 70-79 is considered weak, and less 

than or equal to 69 is considered very weak. The LQ expresses the extent to which the 

measured reading ability deviates from the average of the norming sample. The same scaling 

is used as for intelligence test measurements: where 100 stands for the mean value with an 

SD of 15 in each case.  

 

 

Additionally, to gain more information about the tutees, an intelligence test (CFT-20-R, 

Weiß 2006; German adapted Version of the Cultural Fair Intelligence Test; Cattell & Cattell 

1963) and the Strength and Difficulties Questionnaire (SDQ; Goodman, 1997) were 

implemented. The CFT-20-R consists of the following four subtests: series continuation, 

classifications, matrices, and topological conclusions. According to its manual, the correlations 

with other German intelligence tests range between r = .57 and r = .73. Additionally, the CFT-

20-R is moderately correlated with school grades in mathematics (r = .50). The SDQ consists 

of five scales (emotional symptoms, behavioral problems, hyperactivity/dislike, peer 

relationship problems, and prosocial behavior), the first four scales of which can be combined 

into an overall problem value. Each scale consists of five items with three gradients (0 = not 

applicable, 1 = reasonably applicable, and 2 = definitely applicable) that are typically completed 

by teachers. Studies on the psychometric characteristics of the German version of the SDQ 
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indicate good internal consistency. In addition, the German version shows good validity 

(Becker et al., 2004). Due to time constraints, for the SDQ measurement, the short (16 instead 

of 25 questions) form was completed by the teachers. For the total problem score, values 

between 12-15 are considered borderline and values between 16-40 are considered abnormal. 

SDQ results for the reading racetrack group were M = 9.8 (SD = 5.7) and for the control group 

M = 9.4 (SD = 6.8; Table 2). More specific information about the children (age, gender, special 

needs, and German L2) was collected through a teacher questionnaire developed by the 

authors.  

To split up the participants into experimental group and control groups, matched pairs 

of tandems, consisting of a tutor and a tutee, were identified based on the pretest results per 

school. Each pair was randomly assigned to either the treatment group (working with reading 

racetracks) or to the control group (working with math racetracks). No significant differences 

between the experimental and control group, in terms of gender, age, special needs, German 

as L2, cognitive abilities, reading proficiency and externalizing problem behavior were found 

(Table 1 & 2).  

 

Further, to determine the words for the reading racetracks intervention, word-reading 

pre-tests were used. This pretest consisted of two PowerPoint presentations. On the slides 

were individual words, each with three consecutive hashtags, which the children were told to 

read within 1 s of the presentation. The one 1-s cycle was automatically preset, so the slides 

changed by themselves after 1 s. We utilized a list of the 1000 most frequently used German 

words (https://wortschatz. uni-leipzig.de/de) and the database ChildLex (Schroeder et al., 

2015) in addition since the prior mentioned list refers more to older students’ vocabulary and 

words mentioned there are of lower frequency for children but still important with regard to the 

future. The ChildLex database was used to determine the words’ overall frequency. 

Each PowerPoint presentation contained 70 words to increase the probability of finding 

30 words for the intervention that were not familiar sight words for all subjects. The two 

presentations were divided into two days to avoid overtaxing the children. The final 30 words 

of training, which were the same for each participant and were not yet stored as sight words 

across all children, were of different syllables and a rather mid-frequency of M=38.4 (SD = 
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37.0) (Appendix). This means that the words appeared on average 38 times per million words 

in a corpus. In comparison, low-frequency words appear five times and high- frequency words 

more than 100 times per million words (Brysbaert et al., 2018). 

Dependent Variables and Measurement 

The dependent variable in this study was automatic recognition of the training words, 

operationalized by the number of words that the participants read correctly within 1 s after 

having been presented with it (words read correctly, WRC). As suggested by Ehri (2005), 

“reading words within one second of seeing them is taken to indicate sight word reading” 

(p.136). A PowerPoint presentation that contained all 30 training words was used, each on a 

1-s timer, to determine whether each word was read by sight. The words were presented in 

random order for each measurement. All tutees were measured independently in another room 

to reduce variables of potential influence. The 30 training words were the same for all 

participants. 

Interventions 
The intervention was conducted in the regular class setting. Both children of a pair 

(tandem) sat opposite each other and the racetrack game in the middle of them. At the start 

signal, the tutee rolled the dice and moved the piece to the appropriate square according to 

the number (see Figure 1). Flashcards on this space were turned over and the tutee was asked 

to read them out loud. The job of the tutor was to attend to the correct pronunciation of the 

word and provide feedback to the tutee if needed. Tutees had three seconds to correct 

themselves. If someone did not make it, the tutor read the word aloud correctly, and the tutee 

was asked to read it again. Flashcards that had been read were left with the front side up to 

ensure that the other words would be turned around and read so that the tutees could not land 

on the space of an already read word. After that the tutee rolled the dice again and the 

procedure was conducted for 10 minutes. If all flashcards were read before the ten minutes 

ended, they were shuffled and placed back on the racetrack cells. 

After finishing the game, there was a brief word-reading assessment that the tutees 

graphed. The interventionists used a 1-min timer, and the tutee was asked to read as many 

words correctly as possible within this minute. Then, using a blank graph, the amount of 

correctly read words was drawn in the provided cells. The first row was filled in at the first 

intervention day, and another row was completed on each intervention day. The pairs also 

received rewards based on their progress over time. A pair was given one point for reading the 

same number of words correctly as they had the previous intervention. They received two 

points if there was improvement from the last session. These points were collected in front of 

the class, where each pair added the amount of points in a bottle to work toward achieving an 

overall class-wide improvement goal. 
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The same procedure was used for the control group intervention except the words on 

the flashcards were replaced with math problems. For the motivational system, the tutee was 

asked to answer as many problems correctly as possible within two minutes. The 

interventionists were intensively trained for two days in the implementation of the treatment 

and control group. In addition, there was a standard treatment protocol with the same 

instructions on implementation, which the interventionists had to follow. 

 

Material 

Materials for the experimental and control groups were exactly equivalent except for 

the content of the flashcards. Both groups were provided with a racetrack board consisting of 

30 empty spaces for the flashcards. The reading racetrack group (experimental) had 30 

flashcards with the words on one side, and math racetrack group (control) were provided 30 

flashcards with multiplication problems on one side. The tandems which were not included in 

data collection got different words than the tandems from which data was collected since they 

were too good readers. Both groups were also given a self-graphing sheet entitled either 

“Reading Racetrack” or “Math Racetrack.” These sheets consisted of 12 rows with 30 empty 

cells, each of which represented an intervention day. 

Treatment Integrity 
To draw valid conclusions regarding the effectiveness of an intervention, treatment 

integrity is required (Hagermoser et al., 2009). Therefore, a detailed script was provided for 

the interventionists. The guidelines contained the exact procedure per session regarding the 

reading intervention and the reward system. All interventionists and the class teachers were 

instructed in the intervention procedure in addition to all students of the class (including all 

tutees and tutors – also those from whom no data were collected). To assess adherence, 

exposure, quality, and dosage of the intervention, the interventionists were asked to complete 

a checklist after each session. The questionnaire contained questions like: “Did you, as 

interventionist, follow the script?”, “Did you adhere to the time frame?”, and “Were all the 

materials available?”. After each session, the interventionists completed the 18-question 
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questionnaire and submitted a list of students who had participated in the intervention. 

Additionally, one-third of the sessions (six) were observed by an independent observer who 

used the treatment integrity sheet to assess the implementation of the session. Interrater 

agreement equaled 100% between the interventionists and between the external observers. 

Finally, the intervention was carefully monitored by the first author, who conducted weekly 

meetings with all interventionists and maintained almost daily contact with all interventionists. 

Social Validity 

Social validity is necessary to determine the acceptance and usefulness of 

interventions (Wolf, 1978; Briesch et al., 2013). Using the Usage Rating Profile - Intervention 

by Briesch et al. (2013), we distributed a questionnaire to assess the acceptance, 

understanding, and feasibility of the intervention among students and teachers. The social 

validity was assessed by separate seven-item questionnaires for teachers and students. Both 

questionnaires used a 6-point Likert scale ranging from 0 (no agreement) to 5 (absolute 

agreement). Items on the teacher questionnaire were created to assess their understanding 

(e.g., “The intervention is a good way to improve the reading fluency of students”), acceptance 

(e.g., “I would use the intervention in my lessons as well”), and perceptions of the feasibility of 

the intervention (e.g., “The total time required for the intervention procedure was 

manageable”). Similarly, items on the student questionnaire were designed to assess their 

acceptance (e.g., “I gladly came to the sessions”) and understanding of the intervention (e.g., 

“I understood the purpose of the intervention well”). For the students’ survey, the 

interventionists left the room and the teachers read out loud each scale with all the items in 

order a) to avoid bias in the answers if the interventionists had done the questioning, and b) to 

ensure that all students understood the questions.  

Data Analysis 
To answer the research question, a 2 (Conditions: Treatment, Control) × 4 (Time: Pre, 

Post, Follow-up 1, Follow-up 2) repeated measures analysis of variance (rmANOVA) was 

conducted to examine the intervention effect on correctly read words per second. Based on 

the rmANOVA, separate analyses were carried out examining the differences between 

treatment and control group, as well as between pre-, post- and follow-up data.  

If the assumptions of sphericity were not fulfilled (Mauchly test of sphericity), the F 

estimate was based on the Green House Geisser correction with adjustment of the degrees of 

freedom (Field, 2013). The significance of between-subjects and within-subjects effects was 

tested by using independent and pairwise Welch test comparisons, applying the Bonferroni 

adjustment (using the mean difference of timei and timej). The significance level was set at p 

< .05. Violations of equality of error variances and covariance were tested by means of the 

Levene test and the Box's test. A robust rmANOVA using the R-package WRS2 (Mair & Wilcox, 

2019) was performed to validate the effects. 
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Results 

Preliminary Analysis 
Prior to the main analysis, the distribution of the dependent variable was tested. The 

Mauchly test for sphericity was significant (Mauchly-W = .33, p <. 001). To correct this violation, 

the Greenhouse-Geisser adjustment was used. When testing for homogeneity of the error 

variances, as assessed by Levene’s test, the results for the post-test (p < .01) and the Follow-

up 1 condition (p < .05) were found to deviate significantly from the null hypothesis, which was 

evident for the homogeneity of covariances, as assessed by Box’s test (p < .001). These 

violations were addressed by the application of a robust rmANOVA using the R package WRS2 

(Mair & Wilcox, 2019). 

Main Analysis 
Descriptive results for treatment and comparison groups at pre-, post-, follow-up 1, and 

follow-up 2 test are summarized in Table 3. 

 

There was no statistically significant pretest difference between students in the reading 

racetracks and the math racetracks group for WRC t(41.86) = .007, p = .94, d = 0.002. The 

rmANOVA to test the interaction effect (Time × Group) showed a significant result, 

Greenhouse-Geisser F(1.71, 71.73) = 133.60, p <.001, partial η² = .76. The inner-subject main 

effect for time indicates that this factor has a statistically significant influence on WRC for the 

reading racetracks group, F(1.62, 34.02) = 203.96, p < .001, partial η² = .91. Bonferroni tests 

for pairwise comparisons revealed a statistically significant increase of WRC after intervention 

(22.64, p <.001, d = 5.77) that remained stable through the follow-up 1 assessment (21.77, p 

<.001, d = 4.09) and follow-up 2 (18.55, p <.001, d = 3.59) in comparison to the pretest. 

Although the performance between the posttest and follow-up 1 remained constant (.86, p = 

1.0, d = 0.14), there was a decrease in the WRC from posttest to follow-up 2 (4.09, p <.001, d 

= 0.66), as well as from follow-up 1 to follow-up 2 (3.23, p <.001, d = 0.45), albeit with medium 

effect. Regarding the math racetracks group, there was also a significant influence of the main 

factor time on WRC, F (1.64, 34.42) = 4.13, p <.05, partial η 2 = .16. The pairwise comparisons 

assessing the influence of time revealed no significant differences. This refers to the 

comparison of the pretest with the posttest (.86, p = .31, d = 0.39) and with follow-up 1 (1.50, 

p = .26, d = 0.46) and follow-up 2 (2.10, p = .15, d = 0.57), as well as between the posttest and 
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follow-up 1 (.64, p = 1.0, d = 0.19) and follow-up 2 (1.23, p = .52, d = 0.32), and between follow-

up 1 and follow-up 2 (.59, p = 1.00, d = 0.13). 

The analysis of the between-subject main effect indicates that there was a significant 

main effect for group, F(1, 42) = 137.98, p < .001, partial η² = .77. Although there was no group 

difference for the pretest t(41.86) = .007, p = 94, d = 0.03, significant group differences were 

shown for all further measurement times (posttest: t(29.95) = 308.45, p < .001, d = 5.29; follow-

up 1: t(33.63) = 126.17, p < .001, d = 3.39; follow up 2: t(36.81) = 81.06, p < .001, d = 2.55). 

Due to the significance of the Levene test and the Box`s test for homogeneity of the 

error and for homogeneity of covariances, a robust rmANOVA was conducted, which supports 

the results of the rmANOVA in terms of the interaction effect Time × Group (F(3, 15.48) = 

185.10,  p < .001, η² = .97), as well as the main effect for time (F(3, 15.48) = 197.50, p < .001, 

η² = .97) and group (F(1, 19.90) = 160.48,  p < .001, η² = .96). 

Social Acceptability of the Reading Racetrack Intervention  

To ascertain the social validity of the intervention, results from questionnaires for the 

teachers (Table 4) and the reading racetracks students (Table 5) are provided. Across all 

seven items, the six teachers rated the intervention in all three areas (acceptance, 

understanding, feasibility) as positive, with a general rating between 3 (agree) and 5 

(absolutely agree). The items SocV5 (“I would use the intervention in my teaching”) and SocV7 

(“The material resources required for this intervention were appropriate”) had the highest 

ratings.  In total, questionnaires were returned by six of the nine teachers. 

 

For the reading racetracks students (n = 22), the average of all seven items in the 

questionnaire ranged from 3 (agree) to 4 (strongly agree). The items SocV1 ("The racetrack 

helped me to read words correctly"), SocV4 (“I learned a lot during the intervention”) and SocV5 

(“I came to the sessions with pleasure”) were rated highest. 
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Discussion 

Main Findings 

Struggling readers often demonstrate problems in automatic word recognition. As a 

result, they also have lasting difficulties with higher-order reading processes, such as text 

comprehension (Ravitch, 2010). The automated decoding of words is a basic prerequisite for 

the development of advanced reading skills (Hayes, 2016; Knoepke et al., 2014; Tunmer & 

Chapmann, 2012). It therefore seems important to investigate which interventions can 

effectively and sustainably help students overcome their challenges with fluent word reading. 

The current pilot study examined the extent to which a peer-tutorial reading racetrack training 

supplemented by motivational components is an effective method to promote reading fluency 

of students with word-reading difficulties.  

Our results indicated that our approach was very effective in increasing the reading 

fluency of the trained words by students in the experimental group. Even though the 

participants in the control condition also played a racetracks game (MR), implemented peer-

tutoring procedures, and were motivated in exactly the same way as those who practiced 

reading, they did not show a comparable performance gain. Fortunately, this effect was still 

clearly evident ten weeks after the end of the intervention. Although data from the second 

follow-up showed a slight decrease in WRC, the students in the experimental group still read 

significantly more words than those in the control group. Thus, our results align with the 

findings of previous studies (e.g., Erbey et al., 2011; Green et al., 2010; Hopewell et al., 2011; 

Hyde et al., 2009, Gruenke, 2019), and give an indication of the long-term effectiveness of the 

treatment. 

In addition, the study provides an indication that words with a mid-frequency can also 

be trained effectively. The learning of mid-frequency words seems to be of importance for the 

development of reading competence (Masrai, 2019), as the processing of these words can 

have a significant slowing effect on lexical processing (Fischer-Baum et al., 2014; Kennedy et 
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al., 2013). Thus, in addition to automated recognition of high-frequency words, acquisition of a 

comprehensive sight vocabulary of lower frequency words can also strengthen lexical 

processing (Calabrèse et al., 2016; Stolowy et al., 2019). 

Furthermore, the intervention appears to be an equally effective and economical 

method for inclusive education, as it has been successfully applied using peer-tutoring in an 

inclusive classroom available to all students. In addition, responses from the teachers' and 

tutees’ social validity questionnaires indicated support for the intervention in the three areas of 

understanding, acceptance, and feasibility. In future studies, it would also be interesting to look 

at the evaluation of the social validity of the tutors. 

Limitations and Further Research 

The results of this research must be interpreted with caution. A preliminary small-scale 

study like ours does not allow for far-reaching conclusions about the effectiveness of our 

approach. This is especially true given that it was conducted in a specific geographical area in 

Germany and included a constrained number of trained sight words. Thus, the results can only 

be seen as a first indication of the usefulness of applying reading racetracks with certain 

motivational techniques in a class-wide peer-tutorial setting. Further studies with a larger 

sample should be carried out to substantiate the finding. This would allow for the consideration 

of additional control variables, such as spoken language(s), socioeconomic status, working 

memory, and home reading environment for matching experimental and control groups, in 

addition to the control variables used: age, gender, LD, German L2, reading proficiency, and 

reading behavior. Further, it would be of interest to consider whether differential effects on the 

effectiveness of the method can be mapped as a function of student characteristics. With 

regard to the use of diagnostic instruments, it should be noted that, due to time constraints of 

the school, the SLS was used in the present study, as it is possible to use this as a group test. 

However, the test measures reading fluency at sentence level and also assesses sentence 

comprehension. For future studies, it seems more appropriate to use a diagnostic instrument 

that measures reading fluency at the word level, such as the Salzburg Reading and Writing 

Test (SLRT-II; Moll & Landerl, 2010). 

Moreover, it remains questionable whether the method is superior to another drill and 

practice approach. We compared the outcomes of our training with those of a math racetrack 

intervention. An interesting issue would be to examine the effectiveness of reading racetracks, 

relative to other methods for strengthening sight-word recognition. 

Last, it is still unclear how far-reaching our results are for the reading progress of 

students since we did not measure transfer effects on unknown words and general reading 

fluency. However, Knoepke et al. (2014) showed that, according to the dual route cascaded 

model (Coltheart et al., 2001), the aspect of orthographical decoding skills, addressed in our 
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study is an important prerequisite for reading comprehension and that sight word training can 

have positive effects on trained and untrained words as well as sentence reading fluency (e.g. 

McArthur et al., 2015a; McArthur et al., 2015b). Thus, we would anticipate a transfer effect on 

other words, which, of course, we cannot prove on the basis of our data. Future studies should 

not only examine the effectiveness of reading racetrack interventions on reading fluency at the 

word level, but also evaluate the impact of the intervention on reading fluency at the sentence 

and text levels, as well as reading comprehension. 

Practical Implications 

The research presented provides valuable suggestions to support readers who have 

difficulties in basic reading skills in an inclusive context. This is of particular importance, 

because a considerable number of students with learning problems are taught in classrooms 

with very diverse learners. For instance, in Germany, 48.65% of children and youth with special 

educational needs (i.e., including those with behavioral and language problems) in inclusive 

schools experience severe academic difficulties (KMK, 2018). The desire to support them in 

an inclusive context according to their individual needs is often hampered by a lack of 

resources and the absence of teaching methods that address a heterogeneous population at 

class level (McLeskey & Waldron, 2011; Schmidt et al., 2002). It is therefore vital to identify 

methods that are evidence-based, socially valid, easy to apply, and suitable for meeting the 

needs of different individuals (Mitchell & Sutherland, 2020). Even though many evidenced-

based practices are known for struggling students, many general and special education 

teachers do not use them in their teaching (Maheady et al., 2013). One reason for this may be 

that these practices have not been adequately taught to teachers and thus they do not know 

how to use them (Scheeler et al., 2009). Therefore, it is of immense importance to teach the 

methods to the teachers in a comprehensible way and furthermore to pay special attention to 

very easy to use and effective interventions, like here the reading racetracks in a peer-tutorial 

setting. Moreover, the teachers were present during the whole procedure and also received 

instruction beforehand. Researchers should make practices comprehensible for teachers to 

facilitate their implementation in classrooms. As mentioned before, given the scarce resources 

available in schools, it is important that individual support for students can also take place in 

class. The present study shows that this is possible, even if the students work together in pairs 

and speak quietly to each other while reading. As reading comprehension is the key to 

accessing the curriculum and to academic success, it is irremissible to make sure that students 

acquire the necessary prerequisite skills, especially sight word recognition. As Hayer (2016) 

documented, sight-word training increases the ability to decode and comprehend text. 

Especially for struggling readers, integrating this into the lesson plan seems to be particularly 

important. In addition to practicing high-frequency words, automating lower frequency words 

can lead to an increase in reading fluency related to words with irregular sound patterns 
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(Calabrèse et al., 2016; Stolowy et al., 2019). These findings underline the practical importance 

of training high- and also mid-frequency words.  

Due to the low implementation effort, reading racetracks can be integrated easily into 

everyday school life and thus represents an evidence-based method to support students’ 

ability to recognize sight-words. Through the use of flashcards, it is easy to adapt the words to 

the students' individual needs beyond sight-word reading. Thus, the intervention can also be 

adapted to practice basic vocabulary among students with German as a second language 

(Gruenke & Barwasser, 2019; Sperling et al., 2019). In follow-up studies, it would be interesting 

to systematically assess the optimal intervention dosage. Here, for example, the 

implementation of controlled single-case studies may be a useful approach, as they allow for 

a detailed view of the students’ learning process (Horner et al., 2005). 

The game-based implementation of the training and the use of motivational 

components at individual and class levels encourages students to engage in the typically 

monotonous learning of word reading over a longer period of time (Laemsae et al., 2018; 

Amato-Zech et al., 2006; Legge et al., 2010). In addition to fostering students’ skill with word 

reading or vocabulary, the implementation of peer tutoring is also a way of promoting social 

integration (Mitchell & Sutherland, 2020). This is of particular importance, as these appear to 

be significantly lower for students with special educational needs than for those without (Krull 

et al., 2018). 

Conclusion 

Despite the limitations, the intervention is highly effective in improving the word-reading 

fluency of struggling readers. In particular, the low costs and minimal effort required for the 

intervention make it practical for everyday teaching in inclusive education. Further, the results 

illustrate the long-term effect of the intervention. 
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Abstract 

The ability to read adequately is one of the most important skills for students to achieve 

during their school career. Unfortunately, a large number of children do not have adequate 

reading skills and thus may face problems in many respects throughout their lives. Children 

with learning disabilities (LD) and behavioral problems are particularly prone to fall into this 

category and may additionally experience a general lack of motivation to learn. In the context 

of improving reading skills, fostering lexical and sublexical reading has proven successful. This 

single-case study (N = 5) investigated the effect of using a motivating intervention consisting 

of a (sub)lexical patterns training in combination with reading racetracks for the automation of 

common German sublexical patterns to improve the reading of trained and untrained words. 

The intervention, which was carried out three times a week for 20 minutes each over a period 

of five weeks, showed promising results, also in the follow-up measurements, including 

medium to strong effects on training words and small to strong effects on transfer words. These 

findings offer preliminary evidence of how to combine reading racetracks to create transfer 

effects in reading for low-achieving primary school students with severe learning and 

behavioral issues. Keywords: Peer Tutoring, Reading Racetracks; Lexical and Sublexical 

Reading; Learning 

Introduction 

The Significance of Reading Fluency and Sight Word Recognition 

The ability to decode written and printed symbols is a key skill that has a decisive influence on 

almost all areas of life (Grigoryan, 2020; Macdonald et al., 2016). Regrettably, about 10-15% 

percent of those who have received at least basic education worldwide have major difficulties 

in understanding written texts (Dyslexia Action, 2017). In Germany, studies have found an 

upward trend of fourth graders with poor reading competency accompanied by declining 

reading motivation (Bos et al., 2017). In particular, many students with learning disabilities (LD) 

face challenges with regard to acquiring reading competency (Lerner & Johns, 2011; Solis et 

al., 2012), which can be partly linked to lower memory capacity, especially regarding word 

reading (Geary et al., 2020). In addition, there is a relationship between behavioral problems 
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and reading difficulties. That is, students who demonstrate behavioral challenges spend less 

time reading (Vaughn et al., 2002), and many perform at least a whole school year behind their 

peers (Oakes et al., 2010).  

When reading fluently, an experienced reader retrieves words automatically from the mental 

lexicon (Morris & Perney, 2018; Young et al., 2020). The ability to read fluently is indispensable 

for reading comprehension and, thus, for overall reading proficiency (Ehri, 2005). According to 

the dual-route theory (DRT; Coltheart, 2005), the reading process happens through a lexical 

and a nonlexical route (sublexical). In the nonlexical route, graphemes are recorded and 

converted into phonemes (phonological recording), whereas in the lexical route, written words 

are mapped directly on to mental representations of word forms (orthographical decoding) 

(Coltheart et al., 2005). If students can process frequently occurring orthographic patterns of 

the German language, for example, this can guide direct word recognition of a large number 

of words (Mayer, 2018).  

Experienced readers have built up these so-called “sight words,” which enables them to 

recognize a word from the mental lexicon within one second of its appearance (Ehri, 2005). 

Knoepke et al. (2014) demonstrated that readers of German (a transparent language; that is, 

there is a one-to-one relationship between meaning and form), orthographic decoding is a 

greater predictor of reading skills than phonological recoding (see also Tressoldi et al., 2007). 

According to Ehri (2014), being able to match sounds to orthographic patterns is critical for 

word recognition. Thus, nonlexical decoding skills also play a major role with respect to reading 

fluency (Harn et al., 2008). Therefore, combining both in an intervention seems to be a 

promising way to foster reading performance. 

(Sub)Lexical Training and Repeated Reading 

Reading instruction should start at the word level (Ehri, 2014). According to a meta-analysis 

by Scammacca et al. (2007), any student can profit from a word-level intervention. Further, 

word-recognition interventions have shown positive results (Martin-Chang & Levy, 2005; 

Scammacca et al., 2015). Going a step further, apart from whole-word training, Marinus et al. 

(2012) found that explicit training of sublexical patterns led to superior short- and long-term 

improvement in the rapid naming of trained and untrained patterns for primary students with 

poor reading skills. To become fluent readers, people need to read words or word patterns 

many times (Grabe, 2010); hence Repeated Reading (RR) has been found to be a promising 

tool for improving reading skills (Kostewicz et al., 2016; Lee & Yoon, 2017; Rasinski et al., 

2016). The repetition of words and word patterns allows readers to automatically retrieve them 

from their mental lexicon (Zavala & Cuevas, 2019), thereby relieving the demands on working 

memory.  
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Reading Racetracks as a Realization of RR and (Sub)Lexical Training 

Research has indicated that Reading Racetracks (RT) is an effective and enjoyable way to 

improve reading fluency through RR (Crowley et al., 2013). A game-based instructional 

method, RT uses a game board consisting of cells that contain items such as sight words. 

Numerous studies have shown the effectiveness of racetracks for both first-language (L1) and 

second-language (L2) students (Grünke, 2019; Grünke & Barwasser, 2019; Sperling et al., 

2019); in addition, when combined with peer tutoring (PT) and motivational components, RT 

has been found effective for a wide range of students with and without LD (e.g., Barwasser et 

al., 2021a, 2021b). However, existing studies have not focused on possible transfer effects – 

solely on trained items.  

Peer Tutoring as Inclusion Tool  

Given the increase in inclusive educational programming, peer tutoring (PT), an evidence-

based intervention whereby students are trained to provide instruction to their peers (Bertin & 

Narcy-Combes, 2007), is becoming a popular intervention choice. For example, PT has been 

found to be successful for promoting learning in collaborative and inclusive environments 

(Alzahrani & Leko, 2018). Of particular interest in the current context, multiple reading 

strategies have been effectively taught in peer-assisted learning arrangements (Sáenz et al., 

2007; Van Keer & Vanderlinde, 2010). Overall, students who were integrated into a reading 

intervention that included peer tutoring performed better than students who only received 

teacher-centered reading instruction (Mueller et al., 2015). To our knowledge, RT have been 

only combined with PT in the studies by Barwasser et al. (2021a, 2021b).  

Incorporation of Self-Graphing 

Motivation also plays an important role in reading (Marinak & Gambrell, 2008). Students who 

lack motivation to engage in activities such as reading try to avoid them (Guthrie, 2000; 

Marinak & Gambrell, 2008); hence motivation must be given serious consideration in efforts to 

improve reading skills. Motivation techniques in reading interventions are particularly important 

for students who experience high levels of frustration and, therefore, are at risk of failing 

(Sideridis, 2002).  

One possible technique is self-graphing, which is a specific type of self-evaluation wherein 

students write down their own performances, thus creating a visual representation of their 

performance over time (Gunter et al., 2002). In a meta-analysis on the effects of formative 

evaluation, Fuchs and Fuchs (1986) noted a significant increase in the academic achievement 

of students with disabilities through systematic formative evaluation procedures, especially 

when the data were presented graphically (see also Sutherland & Snyder, 2007). 
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Research Aim 

Given that the gap between skilled and less skilled readers is widening in Germany, and indeed 

throughout the world, and that children with behavioral problems and LD face special 

challenges in his respect, it is of great importance to develop an intervention of a motivating 

and automating character and that can be used for a wide variety of students. Combining the 

aforementioned methodological aspects into one intervention, as done by Barwasser et al. 

(2021a, 2021b), the current study focused on the effects of a combined racetrack intervention 

on trained and, as a unique selling point, untrained words, to determine if the intervention is a 

universal tool that additionally can lead to transfer effects. Moreover, the social validity of the 

intervention – that is, how it is received by students – was examined.  

The following research questions underlie the study: (a) Did the combined (sub)lexical patterns 

racetrack intervention with PT and self-graphing lead to an increase in the acquisition of trained 

and untrained (transfer) words? (b) Were the results stable at two-month follow-up? (c) How 

was the intervention received by the students? 

Methods 

Participants and Setting 

The study was conducted in an urban elementary school in North Rhine-Westphalia, Germany. 

Students from third and fourth grade with low proficiency in word reading were targeted. Prior 

to the start of the study, consent to participate in the study was obtained from students’ legal 

guardians.  

To select the final participants, a multi-step procedure was used as follows. (a) A German 

reading screening that focuses on word reading (SLRT II; Moll & Landerl, 2010) was 

administered to the whole classes. The SLRT II consists of two 1-minute word and pseudo-

word reading tests. The SLRT II’s correlation with other reading screenings lies between .69 

and .92, and its reliability is between .90 and .98. Students who achieved a percentile (PR) of 

<15 on both tests were eligible for the study (see Table 1). (b) A German vocabulary test 

(WS/ZF-R; Weiß, 2006) and a screening to assess externalizing problem behavior (Integrated 

Teacher Report Form [ITRF]; Volpe et al., 2018) were also used. The WS/ZF-R examines 

areas of crystallized ability (skills acquired through prior knowledge and experience); it 

contains a total of 30 items including words from semantic fields as well as abstract terms. The 

relevant task is to select from a series of five words the one that has the same or similar 

meaning as a given word. The WS/ZF-R has “good” to “very good” reliability (.87). The ITRF-

G (short form) is a German translation of the American screening Integrated Teacher Report 

Form; it is considered by Volpe et al. (2018) as a universal and instructionally relevant 

behavioral screening to crystallize externalizing behavior. It consists of a total of 16 items, with 

eight items each assigned to the areas of “problems in learning behavior” and “oppositional 
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behavior;” the cutoff value for the total problem behavior is 13. The ITRF has a high internal 

consistency (total problem value: α = .91). In addition, a teacher questionnaire was distributed 

to assess further characteristics of the children. 

The final sample consisted of 8 students, divided into three groups, each with different baseline 

lengths. The age range of students was between 8 and 10 years old. All children showed low 

proficiency in word reading and German vocabulary. Also, all children exhibited general 

problem behavior according to the ITRF, and two were diagnosed with LD. In Germany, LD 

means immense difficulties in more than one school subject mostly accompanied by a rather 

low IQ (Hasselhorn & Gold, 2017). Due to missing data (as a result of COVID-19 quarantine), 

this article focuses on the data of five students (N = 5). Reading pairs were formed based on 

teacher assessment and results of reading screening (that is the pairs of students had the 

same reading level).  

Table 1 

Demographic Characteristics of the Participants 

Name Gender  Age  Reading 
W/PW PR 

Vocabulary 
PR 

ITRF 
GP 

SEN German 
L2 

Ethnicity 
 

Latifa female 10 7-8/4 10 21 LD Yes Lingala 
Ella female 9 <1/<1 2 18 LD Yes Greek 
Lou female 8 4-5/<2 0 15 / No German  
Allai female 8 1-2/14 2 14 / Yes Arabic 
Jim male 8 11-15/9-11 1 20 / Yes Thai 
Note. Words (W); Pseudo Words (PW); Percentile (PR, cutoff 15); Integrated Teacher Report Form (ITRF); Main 
Problem Value (GP); Special Educational Needs (SEN); Second Language (L2); Learning Disabilities (LD). 

 

Design 

A multiple-baseline design across participants was applied to be able to exclude 

alternative explanations for the effectiveness of the intervention (Kazdin, 2010). The children 

were randomly assigned to the three groups; due to the COVID-19 pandemic, Group 3 and 4 

could not be supported together. Group 1 had a total of five baseline measurements, Group 2, 

four, and Group 3, six (Kratochwill et al., 2013). In total there were 20 planned measurement 

points for baseline and intervention together. Before the baseline started, screenings were 

performed within 1.5 weeks. The baseline phase was then started three times a week, followed 

by the intervention phase, which also started three times a week over a period of five weeks. 

Data were collected after each baseline and each intervention session, as well as two months 

after the end of the intervention (follow-up). The groups were brought, one after the other, to 

rooms outside the students’ regular classroom. As test leaders and interventionists, six 
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master’s-level students of special needs education were employed. Four students supported 

the groups in pairs. The other two were responsible for the measurements to avoid bias. 

Dependent Variables and Measurements 

There were two dependent variables: (a) number of correctly read training words and 

(b) number of correctly read transfer words. A researcher-developed instrument was used, 

which consists of a PowerPoint presentation (PPT) in which a word to be read is shown on 

each slide. The slides are set to a 1-second rhythm (Ehri, 2005). After each baseline and each 

intervention session, the participants were assessed using this PPT. There were two pools of 

words, 70 training words and 70 transfer words, taken from “Rapid Word Recognition” (Mayer, 

2018). Twenty words from each pool were used randomly in the PPT, which allowed the 

students to reach a maximum of 20 words for training words and 20 words for transfer words 

for each measurement. Care was taken to ensure that the 70 words were distributed equally 

among the measurement points and that the measurement points themselves did not differ 

significantly from each other with regard to word difficulty, as shown by a variance analysis 

using SPSS statistics. Afterwards the number of correctly read training and transfer words was 

noted.  

Procedure 

Baseline 

To engage the children in the baseline (Phase A), cognitive tasks were applied, 

consisting of logically continuing a certain sequence and crossing out symbols that do not fit 

into a row. These exercises were chosen since they do not foster reading, allowing the current 

state of the two dependent variables better to be estimated. Baseline was conducted in the 

same group as in the intervention. After 20 minutes, all participants were assessed 

independently with respect to the dependent variables.  

Intervention 

The intervention was made up of two stages. The first stage consisted of direct 

instruction of letter clusters and training words using large flashcards while the children sat in 

a semicircle in front of the interventionist for 10 minutes. For this stage, the materials of the 

German program Blitzschnelle Worterkennung (Rapid Word Recognition; Mayer, 2018) were 

used. This involved a pool of training words (70) and transfer words (70) as well as letter 

clusters. The letter clusters and matching training words were printed individually on 8.3 x 11.7-

inch flashcards; the letter cluster was marked in green for the training words. The letter clusters 

were slowly presented, one by one, and then the appropriate training words were presented. 

The interventionist read all the words aloud, and the children were also asked to try to read the 

words and clusters. 
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 The second stage consisted of the RT procedure where the pairs of students 

previously formed played a game for 10 minutes. A 11.7 × 16.5-inch game board with 14 empty 

cells was designed. In addition, the training words were printed individually on small flashcards 

that were distributed across the racetrack. The training words (always 14 out of the pool of 70) 

are placed upside down on each cell of the racetrack field, and the children take turns throwing 

a die. Child 1 throws a die and moves the game figure according to the number of eyes on the 

die and lifts the corresponding flashcard. The child tries to read the word and Child 2 corrects 

if possible. If the word was not read correctly, Child 2 reads the word and Child 1 repeats it. 

Now, both children think about which letter cluster is recognizable in the word. If the word is 

read correctly, students move right on while child 2 repeats the same process. The children 

collect the correctly read flashcards. Not correctly read words remain on the board. If both 

children cannot read the word correctly, the interventionists will help. 

After each intervention session, all participants are assessed independently with 

respect to the dependent variables. To increase motivation, the children are asked to enter the 

number of correctly read training and transfer words in two self-graphing sheets after each 

measurement. Each sheet consists of several rows, one below the other (number of sessions), 

each with 20 boxes, representing the maximum number possible of correctly read words (see 

Figure 1).  

 

Treatment Fidelity and Social Validity 

Prior to the study, the interventionists and test leader were intensively trained in how 

to conduct the study. For treatment fidelity, a documentation sheet was designed to be filled 

out by the interventionists after each session and, additionally, by an external person for one 

third of the intervention time. The questionnaire contained a checklist consisting of the following 

items: (a) environment/external circumstances, (b) planning, (c) material, (d) course of the 

intervention, (e) diagnostics, and (f) feedback and dealing with students. Items were ranked 

on a 5-point Likert scale from 0 (not applicable at all) to 4 (completely applicable). At the end 
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of the checklist there is room for adding comments and/or remarks. The interrater reliability 

was 100%, both between the interventionists and between the interventionists and the external 

person across all groups.  

To determine social validity, a questionnaire was designed consisting of 12 items to be 

rated by the participants on a 5-point Likert scale ranging from 0 = not true at all to 4 = 

completely true.  Item 1: The racetrack game helped me to read words correctly; Item 2: I think 

that the support also helps other students with reading difficulties; Item 3: I have understood 

the purpose of the intervention well; Item 4: I learned a lot during the program; Item 5: I enjoyed 

coming to the program; Item 6: I enjoyed the support; Item 7: I would participate in the program 

again. Item 8: The letter clusters groups helped me to read better; Item 9: Drawing in the arcs 

was fun. Item 10: I would like to do something like that more often; Item 11: The words were 

difficult. 

Item 12: I enjoyed playing in pairs. 

Results 

Descriptive Analysis 

Training Words 

 The statistical program R was used throughout. Additionally, the mean baseline 

difference (MBD) was calculated by hand. Regarding the dependent variable training words, 

there was a visual increase from Phase A to Phase B for each participant; same pattern is 

reflected in the descriptive data (see Table 2). Latifa, Allai, and Jim reached the maximum 

value of 20 correctly read training words during Phase B, followed by Ella and Lou with 18, 

with Lou showing the greatest increase. Moreover, the follow-up data (Phase E) were stable 

across all participants. The mean values showed a slight increase compared to Phase B. The 

MBD from Phase A to B was as follows: Jim: 21,34 %, Allai: 29.30 %, and Latifa: 31.00%, with 

a greater increase for Ella: 91,41% and Lou: 200%. With respect to mastery, Latifa needed six 

sessions, Allai four sessions, and Jim three sessions. Ella reached her maximum value in 

Session 7 and Lou in Session 12. 
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Descriptive Data for Each Participant in A, B, and E Phase Training Words 
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Transfer Words 

For the transfer words, there was a clear difference from the training words since 

visually all children increased more slowly in Phase B than with the training words (see Table 

3). The descriptive data show that Latifa and Jim reached a maximum value (20 in Phase B, 

followed by Allai with 19, Ella with 13, and Lou with 12, again with the largest increase.  

For the follow-up measurements, the data were relatively stable as for the training 

words. Overall, the mean values showed a slight increase from Phase B to Phase E. Regarding 

the MBD, Latifa and Jim showed the weakest increases of 25.81% and 26.25 % from Phase 

A to Phase B, respectively, followed by Ella (44.60%) and Allai (48.10%). Lou, again, had the 

greatest improvement, with 204.35 %. Regarding mastery, Latifa needed 12 sessions and Jim, 

11. Ella’s maximum value was reached in Session 4, Allai’s in Session 9, and Lou’s in Sessions 

13.  

 N 
(A) 

N 
(B) 

N 
(E) 

MA (SD) MB (SD) MBD ME(SD) Max B 

Latifa 4 15 3 14.50(21.73) 19.00(1.80) 31,00% 20.00(0.00) 20.00 
Ella 4 15 3 7.00(0.82) 13.38(2.72) 91,14% 14.67(2.52) 18.00 

Lou 5 15 3 4.00(1.00) 12.00(3.84) 200,00% 17.33(1.53) 18.00 

Allai 5 14 3 14.20(1.79) 18.36(2.06) 29,30% 19.67(0.58) 20.00 

Jim 6 13 3 16.17(0.75) 19.62(0.65) 21,34% 19.67(0.58) 20.00 
Note. Measurements (N); Baseline (A); Intervention (B); Follow-Up (E); Mean (M); Standard Deviation (SD); 
Maximum (Max); Mean Baseline Difference (MBD). 
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Descriptive Data for Each Participant in A, B, and E Phase Transfer Words 
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Note. Measurements (N); Baseline (A); Intervention (B); Follow-Up (E), Mean (M); Standard Deviation (SD); 
Maximum (Max); Mean Baseline Difference (MBD). 

 

Overlap Indices 

Training Words 

Overlap indices were used for further and more in-depth analysis. The Non-Overlap of 

All Pairs (NAP; Parker et al., 2011) and Percentage of All Non-Overlapping Data (PAND) 
Parker et al. (2007) were chosen as well as Tau-U due to possible A-Phase trends.  

Regarding training words, Latifa (92.00; p<.01) and Allai (92.00, p<.01) achieved a 

medium effect for NAP while Ella (100.00, p<.001), Jim (100.00, p<.001), and Lou (100.00) 

displayed a strong effect. Latifa (76.47) and Allai (89.47) showed moderate effects for PAND 

while Ella (100.00), Jim (100.00), and Lou (100.00) displayed strong effects. The Tau-U 

showed a moderate effect for Latifa (0.43, p<.01), Ella 0.46, p<.01), and Allai (0.57, p<.001) 

and a large change for Jim (0.64, p<.001) and Lou (0.68, p<.001). 

Transfer Words 

For transfer words, the NAP value was 77.00 (p <.05) for Ella and 88.00 for Lou (p<.05), 

signaling a moderate change. Latifa (93.00, p<.01), Jim 100.00, p<.001), and Allai (100.00, 

p<.001) showed a high effect strength. PAND values resulted in a small effect for Ella (66.71) 

and a moderate effect for Lou (79.47) and Latifa (82.35). A highly effective treatment was 

reflected by Allai (100.00) and Jim (100.00). Taking into account a possible A-Phase trend, 

Tau-U values showed a moderate effect for Ella (0.43, <.05), Latifa (0.43, p<.05), Jim (0.47, 

p<.05), and Lou (0.54, p<.001) and a large change for Allai (0.76, p<.001). 

Social Validity 

The results of the social validity questionnaire indicated an overall very positive student 

attitude towards the intervention, with Items 5-8 (Item 5: I enjoyed coming to the program; Item 

6: I enjoyed the support; Item 7: I would participate in the program again. Item 8: The letter 

clusters helped me to read better) rated highest with an overall score of 4 (completely correct). 

Further, the students rated the words as not too difficult overall. Finally, the children’s self-

 N 
(A) 

N 
(B) 

N(E) MA (SD) MB (SD) MBD ME(SD) Max B 

Latifa 4 15 3 13.25(0.96) 16.67(2.02) 25,81% 18.67(0.58) 20.00 
Ella 4 14 3 5.00(1.41) 7.23(2.89) 44,60% 8.00(1.00) 13.00 
Lou 5 13 3 2.33(1.29) 7.00(3.44) 204,35% 10.00(2.65) 12.00 
Allai 5 14 3 11.00(2.83) 16.29(1.68) 48,10% 17.33(1.15) 19.00 
Jim 6 13 3 13.83(2.14) 17.46(1.33) 26,25% 16.67(2.08) 20.00 
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written comments show that all felt very well about the intervention, had fun, and would like to 

participate again (Latifa: “I would like to participate again in any case. It was a lot of fun.”; Ella: 

“It was fun and I would like to participate again.”; Lou: “I had much fun. Thank you.”; Allai: “I 

miss you already. Thanks for helping us. Your game was a lot of fun.”; Jim: “I had much fun 

playing the racetrack game.”). 

Discussion 

Main Findings  

The aim of this study was to facilitate the reading of training and transfer words of 

children with severe reading difficulties with behavioral problems with and without LD using 

frequently occurring German letter clusters. Since it is of particular importance to create an 

intervention that can be used across a wide range of students, the present results are 

promising. Automatic decoding of words plays an immensely important role in reading (Burns, 

2007; Knoepke et al., 2014), and given that the gap between less proficient and stronger 

readers is widening (Bos et al., 2017), it is necessary to find effective interventions. Above all, 

reading acquisition in primary school is critical (Musti-Rao et al., 2015) as a preventive 

measure. Overall, the variable training words showed moderate to strong effects, and also 

proved to be statistically significant. A main focus here was on Tau-U, which takes into account 

an A-Phase trend that was present purely visually in some participants’ performance. Three of 

the children reached the maximum value of 20 (mastery) in Phase B, closely followed by Ella 

and Lou with a value of 18. Unfortunately, Latifa, Allai, and Jim started with quite high values 

in Phase A; as a result, the maximum value of 20 in Phase B was quickly reached, and a ceiling 

effect was recognized for all three.  

The follow-up data show stable values for all children. However, it should be noted that 

the pool of training words consisted of 70 words of which 20 were randomly selected for the 

measurement each time. Presumably, stronger effects would be achieved, if the number of 

training words were reduced. Nevertheless, the pool was large enough to avoid a single effect 

from the measurements.  

For the variable transfer words, which is supposed to show whether the students could 

read untrained words through the cluster, as expected, lower effects were found, since it is 

more difficult to apply knowledge to unknown content than to retrieve known information. Here, 

the children started in Phase A with significantly lower values, whereby Latifa, Allai, and Jim 

again displayed the highest values. The increase in Phase B was visibly less steep than for 

the training words, but the Tau-U results showed moderate to strong effects that are statistically 

significant, except for Ella. Latifa and Ella seemed to have the most difficulty in applying their 

knowledge to unfamiliar words, presumably due to a lower degree of automation, especially 
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considering that they both have a LD. Children with an enormous lack in reading competency 

often rely on the non-lexical route of the DRT, thus, trying to read while synthesizing (De Jong 

et al., 2012). This may be the reason for the rather slow-successive increase in the data of 

Latifa, Ella, and Lou (all with enormous deficits in pseudo-word reading) and, above all, the 

reason for any variability in the data. Overall, however, it can be said that the intervention had 

a transfer effect, but probably not enough, especially for weaker students. Nevertheless, the 

results are consistent with those of Mayer (2008), who found a greater effect on training words 

than on transfer words.  

According to Kern and Manz (2004), goals (e.g., of an intervention) are socially invalid 

if they do not serve clients (e.g., students). In the current context, the survey of social validity 

showed that the support and its goals not only added value for the students, but that they also 

had a lot of fun. Thus, the intervention is a tool that can be used to increase reading skills 

beyond training words and that is also fully accepted by the students and is associated with 

fun and enjoyment. Motivation plays an enormous role, especially for students with low reading 

skills, and the racetracks as used here are both effective and enjoyable.   

Limitations 

Despite the encouraging results, some limitations of the study must be mentioned. First 

and foremost, it is difficult to generalize the findings, since we are only dealing with a few 

children and whose characteristics are very similar. Second, restrictions due to the corona 

pandemic prevented students from different classes to be mixed. Thus, the children from third 

and fourth grade were separated. It would have been preferable to have some third and fourth 

graders in each group. However, fortunately, there was only a one-year grade difference; 

besides, there was a difference in reading ability between the third- and fourth-grade children. 

For example, some of the children scored higher numbers of correctly read words already in 

Phase A – especially Jim and Latifa – making it difficult to properly assess the effectiveness of 

the intervention because Phase B is capped with the number of words. This was particularly 

evident with Jim regarding the training words. However, in each case, a pool of 70 words was 

involved and 20 words were always randomly drawn – and not always the same 20 words. Jim 

achieved the maximum number almost every time in Phase B. Another limitation stems from 

the fact that the intervention consists of several method parts, and it is impossible to determine 

which part worked and how. However, since the intervention is very easy to use, it can be 

implemented well as a method package in schools if you know that the package works well. 

Furthermore, the children came from different language backgrounds and, as a result, their 

mother tongue may also have exerted an influence. Yet, Lou, the only native speaker of 

German, did not show any clear difference in the results compared to her classmates with 
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German as a second language. Moreover, only the first group included two students with LD. 

Here it would also make sense that at least one child with LD would be represented in each 

group. Nevertheless, there are no clear differences between the students with and without LD. 

Recommendations for Future Research 

In future studies, the method package should be evaluated on a larger sample to yield 

stronger validity. In addition, the individual method aspects could be evaluated separately in a 

group or single-case design (e.g., A-B-BC plan) to determine the effects of the different 

aspects. It would also be interesting to find out whether participants’ linguistic background 

makes a difference – that is, whether there is a clear difference between native speakers of 

German and students with German First Language (L1). Since some children in the study had 

severe problems in reading, and thus had difficulty memorizing the words as whole words (De 

Jong et al., 2012), it would make sense to reduce the number of training clusters and words 

for those children while at the same time increasing the frequency of occurrence of the clusters 

and words. 

Conclusion 

Overall, this single-case study showed that reading racetracks may be combined in 

such a way that it has not only an effect on trained words but possibly also on untrained words. 

For this purpose, it is sufficient to use direct instruction in frequently occurring letter clusters 

before implementing the racetracks and to practice them automatically. Thus, the racetracks, 

which have already shown very positive effects on reading in many studies (e.g., Barwasser 

et al., 2021a; Barwasser et al., 2021b; Grünke, 2019; Sperling et al., 2019) may be described 

as an even more powerful tool if combined appropriately for struggling readers with behavioral 

problems, with and without learning disabilities. 

 

References 

Alzahrani, T., & Leko, M. (2018). The effects of peer tutoring on the reading comprehension 

performance of secondary students with disabilities: A systematic review. Reading & 

Writing Quarterly, 34(1), 1–17. https://doi.org/10.1080/10573569.2017.1302372 

Barwasser, A., Urton, K., & Grünke, M. (2021a). Effects of a peer-tutorial reading racetrack on 

word fluency of secondary students with learning disabilities and emotional behavioral 

disorders. Frontiers in Psychology, 12 (671385). 

https://doi.org/10.3389/fpsyg.2021.671385 

Barwasser, A., Urton, K., Grünke, M., Sperling, M., & Coker, D. Jr. (2021b). Fostering word 

fluency of struggling third graders from Germany through motivational peer-tutorial 

reading racetracks. Reading & Writing, https://doi.org/10.1007/s11145-021-10172-3 



Appendix C Article 3 159 
 

Bertin, J. C., & Narcy-Combes, J. (2007). Monitoring the learner – who, why and what for? 

Computer Assisted Language Learning, 20(5), 443–457. 

https://doi.org/10.1080/09588220701746021 

Bos, W., Valtin, R., Hußmann, A., Wendt, H., & Goy, M. (2017). IGLU 2016: Wichtige 

Ergebnisse im Überblick [Important results at a glance]. In A. Hußmann, H. Wendt, W. 

Bos, A. Bremerich-Vos, D. Kasper, & E.-M. Lankes et al. (Eds.), IGLU 2016. 

Lesekompetenzen von Grundschulkindern in Deutschland im internationalen Vergleich 

[Reading competences of primary school children in Germany in international 

comparison] (pp. 13–28). Waxmann. 

Burns, M. K. (2007). Reading at the instructional level with children identified as learning 

disabled: Potential implications for response-to-intervention. School Psychology 

Quarterly, 22(3), 297-313.  

Coltheart, M. (2005). Modeling reading. The dual-route approach. In M. J. Snowling, & C. 

Hulme (Eds.), The science of reading: A handbook (pp.6–23). Blackwell. 

https://doi.org/10.1002/9780470757642.ch1 

Crowley, K., McLaughlin, T., & Kahn, R. (2013). Using direct instruction flashcards and reading 

racetracks to improve sight word recognition of two elementary students with autism. 

Journal of Developmental and Physical Disabilities, 25(3), 297–311. 

https://doi.org/10.1007/s10882-012-9307-z 

De Jong, C. G., Licht, R., Sergeant, J. A., & Oosterlaan, J. (2012). RD, ADHD, and their 

comorbidity from a dual route perspective. Child Neuropsychology, 18(5), 467–486. 

https://doi.org/10.1080/09297049.2011.625354 

Dyslexia Action. (2017). Avoid dyslexia discrimination in the workplace. 

https://dyslexiaaction.org.uk 

Ehri, L. C. (2005). Development of sight word reading: Phases and findings. In M. J. Snowling 

& C. Hulme (Eds.), Blackwell handbooks of developmental psychology. The science of 

reading: A handbook (pp. 135–154). Blackwell Publishing. 

https://doi.org/10.1002/9780470757642.ch8 

Ehri, L. C. (2014). Orthographic mapping in the acquisition of sight word reading, spelling 

memory, and vocabulary learning. Scientific Studies of Reading, 18(1), 5–21. 

https://doi.org/10.1080/10888438.2013.819356 

Fuchs, L. S., & Fuchs, D. (1986). Effects of systematic formative evaluation: A meta-analysis. 

Exceptional Children, 53(3), 199–208. https://doi.org/10.1177/001440298605300301 



 Appendix C Article 3 
 
160 

Geary, D. C., Hoard, M. K., Nugent, L., Ünal, Z. E., & Scofield, J. E. (2020). Comorbid learning 

difficulties in reading and mathematics: The role of intelligence and in-class attentive 

behavior. Frontiers in Psychology, 11, 572099. 

https://doi.org/10.3389/fpsyg.2020.572099 

Grabe, W. (2010). Fluency in reading – Thirty-five years later. Reading in a Foreign Language, 

22(1), 71–83. http://nflrc.hawaii.edu/rfl  

Grigoryan, A. (2020). Major stages of reading skills development. Armenian Journal of Special 

Education, 1(1), 42–51. https://doi.org/10.24234/se.2020.1.1.71 

Grünke, M. (2019). The effects of reading racetracks on the sight word recognition of four 

elementary school students with learning difficulties. International Electronic Journal of 

Elementary Education, 11(4), 291–297. https://doi.org/10.26822/iejee.2019450787 

Grünke, M., & Barwasser, A. (2019). Enhancing sight word fluency of second-language 

elementary students through reading racetracks. International Journal of Technology 

and Inclusive Education, 8, 1373–1378. 

Gunter, P. L., Miller, K. A., Venn, M. L., Thomas, K., & House, S. (2002). Self-graphing to 

success: Computerized data management. Teaching Exceptional Children, 35(2), 30–

34. https://doi.org/10.1177/004005990203500204 

Guthrie, J. T., Wigfield, A., & VonSecker, C. (2000). Effects of integrated instruction on 

motivation and strategy use in reading. Journal of Educational Psychology, 92(2), 331–

341. https://doi.org/10.1037/0022-0663.92.2.331 

Harn, B. A., Stoolmiller, M., & Chard, D. J. (2008). Measuring the dimensions of alphabetic 

principle on the reading development of first graders: The role of automaticity and 

unitization. Journal of Learning Disabilities, 41(2), 143–157. 

https://doi.org/10.1177/0022219407313585 

Hasselhorn, M., & Gold, A. (2017). Paedagogische Psychologie - Erfolgreiches Lernen und 

Lehren [Educational psychology - Successful learning and teaching] (4th ed.). 

Kohlhammer. 

Kazdin, A. E. (2010). Single-case research designs: Methods for clinical applied settings. 

Oxford University Press. 

Kern, L., & Manz, P. (2004). A look at current validity issues of school-wide behavior support. 

Behavioral Disorders, 30(1), 47–59. https://doi.org/10.1177/019874290403000102 

Knoepke, J., Richter, T., Isberner, M., Naumann, J., & Neeb, Y. (2014). Phonological recoding, 

orthographic decoding, and comprehension skills during reading acquisition. Zeitschrift 



Appendix C Article 3 161 
 

für Erziehungswissenschaft, 17(3), 447–471. https://doi.org/10.1007/s11618-014-

0560-z 

Kostewicz, D. E., Kubina, R. M., Selfridge, K. A., & Gallagher, D. L. (2016). A review of fixed 

fluency criteria in repeated reading studies. Reading Improvement, 53(1), 23–33.  

Kratochwill, T. R., Hitchcock, J., Horner, R. H., Levin, J. R., Odom, S. L., Rindskopf, D. M., & 

Shadish, W. R. (2013). Single-case intervention research design standards. Remedial 

and Special Education, 34(1), 26–38. http://doi.org/10.1177/0741932512452794 

Lee, J., & Yoon, S. (2017). The effects of repeated reading on reading fluency for students 

with reading disabilities. Journal of Learning Disabilities, 50(2), 213–224. 

https://doi.org/10.1177/0022219415605194 

Lerner, J., & Johns, B. (2011). Learning disabilities and related mild disabilities: 

Characteristics, teaching strategies, and new directions (11th ed.). Houghton Mifflin. 

Macdonald, S. J., Deacon, L., & Merchant, J. (2016). “Too far gone”: Dyslexia, homelessness, 

and pathways to drug use and dependency. Insights into Learning Disabilities, 13(2), 

117–134. 

Marinak, B. A., & Gambrell, L. B. (2008). Intrinsic motivation and rewards: What sustains young 

children's engagement with text? Literacy Research and Instruction, 47(1), 9–26. 

https://doi.org/10.1080/19388070701749546 

Marinus, E., de Jong, P., & van der Leij, A. (2012). Increasing word-reading speed in poor 

readers: No additional benefits of explicit letter-cluster training. Scientific Studies of 

Reading, 16(2), 166–185. https://doi.org/10.1080/10888438.2011.554471 

Martin-Chang, S. L., & Levy, B. A. (2005). Fluency transfer: Differential gains in reading speed 

and accuracy following isolated word and context training. Reading and Writing, 18, 

343–376. https://doi.org/10.1007/s11145-005-0668-x 

Mayer, A. (2008). Phonologische Bewusstheit, Benennungsgeschwindigkeit und 

automatisierte Leseprozesse [Phonological awareness, naming speed and automated 

reading processes]. Shaker Verlag.  

Mayer, A. (2018). Blitzschnelle Worterkennung [Rapid word recognition] (3rd ed.). Borgmann 

Media. 

Moll, K., & Landerl, K. (2010). SLRT-II: Lese-und Rechtschreibtest; Weiterentwicklung des 

Salzburger Lese-und Rechtschreibtests (SLRT) [Reading and spelling test; further 

development of the Salzburg reading and spelling test]. Huber. 



 Appendix C Article 3 
 
162 

Morris, D., & Perney, J. (2018). Using a sight word measure to predict reading fluency 

problems in grades 1 to 3. Reading & Writing Quarterly, 34(4), 1–11. 

https://doi.org/10.1080/10573569.2018.1446857 

Mueller, B., Richter, T., Križan, A., Hecht, T., & Ennemoser, M. (2015). Word recognition skills 

moderate the effectiveness of reading strategy training in Grade 2. Learning and 

Individual Differences, 40, 55–62. https://doi.org/10.1016/j.lindif.2015.05.001 

Musti-Rao, S., Lo, Y., & Plati, E. (2015). Using an iPad® app to improve sight word reading 

fluency for at-risk first graders. Remedial and Special Education, 36(3), 154–166. 

https://doi.org/10.1177/0741932514541485 

Oakes, W. P., Mathur, S. R., & Lane, K. L. (2010). Reading interventions for students with 

challenging behavior: A focus on fluency. Behavioral Disorders, 35(2), 120–139. 

https://doi.org/10.1177/019874291003500204 

Parker, R. I., Hagan-Burke, S., & Vannest, K. (2007). Percentage of all non-overlapping data 

(PAND): An alternative to PND. The Journal of Special Education, 40(4), 194–204. 

https://doi.org/10.1177/00224669070400040101 

Parker, R. I., Vannest, K. J., & Davis, J. L. (2011). Effect size in single-case research: A review 

of nine nonoverlap techniques. Behavior Modification, 35(4), 303–322. 

https://doi.org/10.1177/0145445511399147 

Rasinski, T. V., Rupley, W. H., Paige, D. D., & Nichols, W. D. (2016). Alternative text types to 

improve reading fluency for competent to struggling readers. International Journal of 

Instruction, 9(1), 163–178. https://doi.org/10.12973/iji.2016.9113a 

Sáenz, L. M., McMaster, K. L., Fuchs, D., & Fuchs, L. S. (2007). Peer-assisted learning 

strategies in reading for students with different learning needs. Journal of Cognitive 

Education and Psychology, 6(3), 395–410. 

https://doi.org/10.1891/194589507787382089 

Scammacca, N., Roberts, G., Vaughn, S., Edmonds, M., Wexler, J., Reutebuch, C. K., & 

Torgesen, J. K. (2007). Reading interventions for adolescent struggling readers: A 

meta-analysis with implications for practice. RMC Research Corporation, Center on 

Instruction. 

Scammacca, N. K., Roberts, G., Vaughn, S., & Stuebing, K. K. (2015). A meta-analysis of 

interventions for struggling readers in grades 4–12: 1980–2011. Journal of Learning 

Disabilities, 48(4), 369–390. https://doi.org/10.1177/0022219413504995 



Appendix C Article 3 163 
 

Sideridis, G. D. (2002). Goal importance and students at risk of having language difficulties: 

An under explored aspect of student motivation. Journal of Learning Disabilities, 35(4), 

343–356. https://doi.org/10.1177/00222194020350040501 

Solis, M. M., Ciullo, S., Vaughn, S., Pyle, N., Hassaram, B., & Leroux, A. (2012). Reading 

comprehension interventions for middle school students with learning disabilities: A 

synthesis of 30 years of research. Journal of Learning Disabilities, 45, 327‒340. 

https://doi.org/10.1177/0022219411402691 

Sperling, M., Barwasser, A., & Grünke, M. (2019). The effects of a reading racetrack 

intervention on the sight word fluency of learning-disabled elementary school students 

with German as second language. Insights into Learning Disabilities, 16(1), 79–90. 

Sutherland, K., & Snyder, A. (2007). Effects or reciprocal peer tutoring and self-graphing on 

reading fluency and classroom behavior of middle school students with emotional or 

behavioral disorders. Journal of Emotional and Behavioral Disorders, 15(2), 103–118. 

https://doi.org/10.1177/10634266070150020101 

Tressoldi, P., Vio, C., & Iozzino, R. (2007). Efficacy of an intervention to improve fluency in 

children with developmental dyslexia in a regular orthography. Journal of Learning 

Disabilities, 40(3), 203–209. https://doi.org/10.1177/00222194070400030201 

van Keer, H., & Vanderlinde, R. (2010). The impact of cross-age peer tutoring on third and 

sixth graders’ reading strategy awareness, reading strategy use, and reading 

comprehension. Middle Grades Research Journal, 5(1), 33–45.  

Vaughn, S., Levy, S., Coleman, M., & Bos, C. S. (2002). Reading instruction for students with 

LD and EBD: A synthesis of observation studies. The Journal of Special Education, 

36(1), 2‒13. https://doi.org/10.1177/00224669020360010101 

Volpe, R. J., Casale, G., Mohiyeddini, C., Grosche, M., Hennemann, T., Briesch, A. M., & 

Daniels, B. (2018). A universal behavioral screener linked to personalized classroom 

interventions. Psychometric characteristics in a large sample off German 

schoolchildren. Journal of School Psychology, 66, 25–40. 

https://doi.org/10.1016/j.jsp.2017.11.003 

Young, C., Rasinski, T., Paige, D., & Rupley, W. (2020). Defining fluency. Finding the missing 

pieces for reading fluency. Literacy Today, 37(6), 32–33. 

Weiß, R. H. (2006). Grundintelligenztest Skala 2 - Revision (CFT 20-R) mit Wortschatztest und 

Zahlenfolgentest. [Basic Intelligence Test Scale 2 - Revision (CFT 20-R) with 

vocabulary test and number sequence test.] Hogrefe. 



 Appendix C Article 3 
 
164 

Zavala, E., & Cuevas, J. (2019). Effects of repeated reading and rhyming poetry on reading 

fluency. International Journal of Social Sciences & Educational Studies, 6(2), 64–87. 

https://doi.org/10.23918/ijsses.v6i2p64 

  



Appendix D Article 4 165 
 

Appendix D Article 4 

Barwasser, A., Urton, K., Knaak, T. & Grünke, M. (2021). Intentional and incidental 

vocabulary acquisition in German L2 primary school students through multi-component 

storytelling. Language Teaching Research. 

 

Abstract 

The increasing number of students with German as a second language (GL2) poses a 

great challenge for schools. Previous studies show that especially young learners with a 

migration background are lagging behind in the acquisition of L2 literacy. Adequate vocabulary, 

including knowledge of word characteristics and word information, is essential for appropriate 

L2 language proficiency, and therefore both are crucial aspects of support that should be 

focused on. Thus, the aim of the study was to support vocabulary acquisition in students with 

GL2 regarding two aspects: (1) the intentional acquisition of expressive and receptive 

vocabulary, and (2) the incidental acquisition of vocabulary with respect to additional 

vocabulary facts that are not explicitly focused on. To this end, the effectiveness of a multi-

component method consisting of storytelling and flashcards as well as motivational 

components was examined. A multiple baseline design was applied. The intervention was 

carried out with nine primary school students with GL2 in three small groups three times a 

week for four weeks. The results indicate that the training was very effective in increasing 

students' receptive and expressive vocabulary as well as additional vocabulary facts in just 

one month. The paper concludes with a critical discussion of the findings and provides practical 

suggestions for schools on how to adequately support and motivate students with GL2 in their 

vocabulary acquisition. 

Keywords: Storytelling, Vocabulary, Vocabulary Facts, German Second Language, 

Motivation 

Introduction 

Migration and German Second Language Learning 

Worldwide migration is increasing (International Organization for Migration, 2019). In 

Germany, where this study took place, the current number of the population with migrant 

background is 21.3 million (Federal Statistical Office, 2020). Due to this, multilingualism is very 

common in German schools and therefore teaching German as a Second Language (GL2) is 

a central task of the German education system. Here it is evident that students with GL2 lag 

far behind those with German as First Language (GL1) in terms of school success (e.g. Harju-

Luukkainen et al., 2020; Kristen & Granato, 2007). This highlights the importance of "integrated 
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language education" in the classroom, whereby teachers ensure that students have sufficient 

opportunities to actively use and practice a language and receive individual support as needed 

(Gogolin et al., 2011; Ministry for School and Further Education NRW, 2016). However, if one 

asks teachers how competent they perceive themselves to be in this area, the results of a 

representative survey by Becker-Mrotzek et al. (2012) indicate that approximately 70% of all 

teachers educate students with a migration background, but only 30% feel well equipped for 

this task. This makes it necessary to provide teachers with adequate and effective methods 

that enable them to promote the language skills of their students in everyday school life.  

Vocabulary as a main impact on Language Proficiency 

A fundamental starting point for the development of students’ linguistic competences is 

the development of vocabulary. According to Wilkins (1972) someone without grammatical 

knowledge can express very little, but without vocabulary this is not possible at all. Therefore, 

in language teaching and learning, it is central to focus on vocabulary (Amiryousefi & Ketabi, 

2011; Clark & Paivio, 1991; Harmon et al., 2009; Schmitt, 2008), as the number of words that 

L2 learners know and are able to use correctly, has a major impact on their literacy skills 

(Laufer, 1992; Laufer & Nation 1995).  

Vocabulary knowledge can be divided into receptive and expressive word retrieval 

(Nation, 2001; Schmitt, 2014). Receptive knowledge is the ability to recognize a word, but 

which cannot be actively produced (Webb, 2009; Nation, 1990). Receptive knowledge is 

considered to be acquired faster than expressive knowledge (Webb, 2008). The use of 

expressive vocabulary means that learners can actively apply words in a particular situation 

(Webb, 2008). 

Regarding the importance of vocabulary for literacy skills, positive correlations are 

shown in several studies as in the one conducted by Stæhr (2009; r = .83) between receptive 

vocabulary knowledge and reading comprehension and for oral vocabulary knowledge on 

reading comprehension for L2 learners (Milton et al., 2010; r = .70). Furthermore, Suggate et 

al. (2013) revealed some evidence that vocabulary correlates with reading comprehension in 

2nd and 4th graders. Also, a correlation has been found between listening comprehension and 

vocabulary knowledge (Stæhr, 2008; 2009). Considering vocabulary knowledge and writing 

performance, significant correlations are also found (Nation, 2001; Van Gelderen et al., 2004). 

Thus, the meta-analysis of Graham & Zohreh (2020) gives an indication that vocabulary 

knowledge explains about 31% of the variance in writing performance. 
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How to teach Vocabulary? 

The foregoing illustrates that vocabulary knowledge can contribute significantly to 

language competence (Stæhr, 2008; Killic, 2019). Accordingly, it is central to address the 

question of which methods are suitable for effective vocabulary building in the context of 

second language acquisition. A useful theoretical background here is a multimodal approach 

(teaching a language in several ways). This will be explained in more detail in the following on 

the basis of the Dual Coding Theory (DCT, Paivio, 1991) and the Cognitive Theory of 

Multimedia Learning (CTMML, Mayer, 2005) in relation to second language acquisition. 

Dual Coding Theory in L2 Learning  

The DCT (Paivio, 1991) provides guidance in finding methods that can effectively 

promote language learning and vocabulary acquisition. It assumes that information presented 

to a person can be processed in two different systems: (1) verbally (e.g. through expressions) 

and (2) non-verbally (e.g. through images and gestures). Since the probability of retaining 

information is higher when the memory representation is based on both verbal and non-verbal 

coding, dual coding (DC) is of particular importance for information processing. Accordingly, it 

is favorable to teach vocabulary on the basis of the spoken and written words (verbally) as well 

as in parallel with a suitable picture (non-verbally). Due to the good representability of concrete 

words, DC possibly has a particularly positive effect here, since besides verbal information, 

non-verbal information can also be presented particularly well and subsequently stored in 

addition to verbal information. As will be discussed further below, DC can also be applied well 

in storytelling, as the narrative (verbal) can be enriched by means of pictures and gestures 

(non-verbal).  

Cognitive Theory of Multimedia Learning in L2 Learning. CTMML (Mayer, 2005) is 

also based on a dual channel assumption seeing each individual as active knowledge 

constructors by connecting words and pictures meaningfully in order store them in the long-

term memory. As well as the DCT the CTMML dual-channel assumption states that humans 

have two separate information processing channels the auditory/verbal and the visual/non-

verbal. The verbal channel takes in information through hearing, while the visual channel 

processes facts through vision. Based on this theory, it can be assumed that L2 learning occurs 

more effectively through multimedia input (linking written and pictorial cues to visual as well as 

verbal systems) than when language is taught through a single-mode (Mayer, 2014; 

Ramizanali & Faez, 2019). Recent research supports both theories, DCT and CTMML, for 

vocabulary acquisition, as the combination of verbal and non-verbal aspects has proven to be 

beneficial for vocabulary teaching (Amiryousefi & Ketabi, 2011; Ramezanali et al., 2020; 

Uchihara et al., 2019). 
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Intentional and Incidental Vocabulary Learning and Teaching. Besides different 

modes of learning, learning and teaching of a language, especially vocabulary acquisition, can 

take place intentionally or incidentally (Graves, 2016). Incidental language learning means 

acquiring something without being aware of it (Zeeland & Schmitt, 2013; Webb & Nation, 

2017), whereas intentional language learning is deliberate (Ellis et al., 2009). That vocabulary 

acquisition can occur effectively both intentionally and incidentally is shown by a number of 

studies. Thus, explicit vocabulary instruction proved to be effective for vocabulary acquisition 

as well as comprehension (e.g., National Institute of Child Health and Human Development 

(NICHD), 2000; Elleman et al., 2009; Scammacca et al., 2007). Considering the methods 

utilized, it appears that both nonverbal and verbal mnemonics (De Vos et al., 2018; Uchihara 

et al., 2019; Mizumoto & Takeuchi, 2009) and, in particular, the use of explicit instruction are 

effective for vocabulary acquisition (e.g., Ford-Connors & Paratore, 2015; Kamil et al., 2008; 

NICHD, 2000; Stahl & Fairbanks, 1986; Cervetti et al., 2016). This was also shown for 

linguistically diverse students (Lesaux et al., 2014). Furthermore, incidental learning is also 

central to language learning, as words learned through context are better remembered than 

when they are merely explicitly trained (Webb & Nation, 2017; Peker et al., 2018). In addition, 

contextual cues have a beneficial effect on incidental vocabulary learning (Teng, 2016; Webb, 

2008). Thus, the use of both modalities is central as, according to Marulis & Neumann (2010), 

vocabulary learning is particularly effective when it is both, intentionally and incidentally, 

learned. Furthermore, since word knowledge has various levels, and the complete learning of 

a word is a multifaceted task it is assumed that additional information about the word is 

acquired during vocabulary learning, such as related ideas (Graves, 2016). This is of relevance 

as, in the sense of Tversky (1977), words do not represent isolated units, but rather are 

embedded in a complex network that connects previous experiences, associations with other 

words, concepts and ideas (Ford-Connors & Paratore, 2015; Nagy & Scott, 2000). 

Motivation in L2 Learning  

Another aspect of successful learning is motivation, which also affects L2 acquisition 

(Ellis, 1997; Doernyei, 2006; Grey et al., 2015). There is consensus that motivation is a major 

contributor to success here (see, e.g., Crookes & Schmidt, 1991; Doernyei, 2001; Doernyei & 

Skehan, 2003; García & de Caso, 2004; Gardner 1985; Horwitz et al., 1986; MacIntyre, 2002; 

Masgoret & Gardner, 2003; Saito et al., 2017; Sparks, 1995; Tremblay & Gardner, 1995). 

However, motivation is a dynamic parameter which varies depending on the task (Dornyei, 

2020; Ellis, 2008). As such, in the context of facilitating learning, "the most pressing question 

related to motivation is not what motivation is but rather how it can be increased" Doernyei 

(2001, p. 51). According to Doernyei (2020), this needs to be clarified especially with regard to 

specific processes of L2 learning, such as vocabulary acquisition.  
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A Multi-Component L2 Intervention to Foster Vocabulary 

Vocabulary Learning through Storytelling and Flashcards  

Working with stories for improving language skills has a long tradition in early literacy 

(Snow, 1993; Wells, 2009). The development of phonemic awareness through reading stories 

at home with parents or in preschool education is seen as a prerequisite for later reading and 

writing abilities (Snow, 1993; Cochran-Smith, 1984). Stories therefore already play an 

important role in early language development and can also have an impact on later language 

learning as storytelling or more precisely hearing a story, has a significant impact on 

vocabulary development, especially when the story content is meaningful to the learners’ 

interests (Mol & Bus, 2011; Kirsch, 2012). By presenting new vocabulary in a given story word 

knowledge is gradually expanded (Ellis & Brewster, 2002; Frishkoff et al., 2011; Landauer et 

al., 2011). In this process, each successive presentation creates links to other related content 

- in the sense of semantic networks (Borovsky et al., 2016; Ford-Connors & Paratore, 2015), 

which ultimately leads to the usage of the word productively in context (Durso & Shore, 1991). 

In particular, new vocabulary appears to be remembered best when it is taught in a meaningful 

context linked to learners’ interests (Amiryousefi & Ketabi, 2011; Dong, 2013; Leons et al., 

2009; Nation, 2015; Oxford & Scarcella, 1994). Storytelling can also be used in a systematic 

way to train vocabulary in students with L2. Positive effects were revealed here on students' 

reading comprehension and general language skills (Al-Mansour & Al-Shorman, 2011; 

Hemmati et al., 2015; Huang, 2006; Kim, 2010). High effects were found for both interventions 

when comparing storytelling with explicit word instruction and elaborative storytelling without 

explicit instruction, but these were more pronounced when the target words were explicitly 

instructed (Vaahtoranta et al., 2017). Suggate et al. (2013) found that German children in 

grades 2 and 4 showed less vocabulary growth when stories were read aloud compared to 

free storytelling.  

With regard to the interpretation of the results of the reported studies, it must be critically 

noted that the term storytelling covers a wide variety of approaches. In the present study, 

storytelling is defined according to Roney (1996). In this sense, storytelling involves a narrator 

communicating with the audience by telling a story using pronunciation, narrative structures, 

and mental imagery, and the audience responds to the story verbally and non-verbally, with 

body language and mimic. In line with previous implementations in language teaching, this 

aims to increase students' vocabulary (vocabulary learning and comprehension) verbally and 

in combination with visual aids (e.g., Al-Mansour & Al-Shorman, 2011; Hemmati et al., 2015; 

Huang, 2006; Kim, 2010). Following the idea of the DCT and the CTMML, the present research 

targets to enhance students' intentional and incidental vocabulary learning by considering 

different modalities (verbal and non-verbal) in vocabulary learning through storytelling 

combined with flashcards. Thus, the story is read expressively by a narrator and accompanied 
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by gestures and the students can read along with the story themselves. Because pure 

storytelling is more of an incidental way of conveying words, illustrated flashcards, containing 

the pictures of the training words and the training words themselves, are appropriate to force 

intentional learning. As such, the use of flashcards in terms of DCT and CTMM also supports 

information processing and storage into long-term memory (Abbasian & Ghorbanpout, 2016; 

Oxford & Crookall, 1990; Thompson, 1987). Due to the direct instruction associated with the 

use of flashcards, the intervention is further expected to increase in effectiveness (Crowley et 

al., 2013; Rich et al., 2016; Schmitt, 2010; Thompson, 1987; Uchihara et al., 2019). The 

effectiveness of this combined storytelling method with flashcards for vocabulary training in 

English as L2 for students with learning disabilities was already demonstrated (Barwasser et 

al., 2020; Knaak et al., 2021). 

Motivational Components  

As mentioned before, motivation plays an important role in successful L2 acquisition 

(Ellis, 1997; Doernyei, 2006; Grey et al., 2015). Learners’ engagement with lexical items can 

be boosted by using motivational components and it facilitates learning and cognition (Pintrich, 

2003; Woodrow, 2017). In this regard, it is important to note that motivation is not a stable 

characteristically attribute of a learner but rather a dynamic process influenced by the way 

language is conveyed (Dornyei, 2020; Ellis, 2008). Therefore, the type of used tasks is 

significant. To ensure that each learner remains motivated during the task, motivational 

components can be embedded into a treatment (Cooper et al., 2007). Even though it can be 

assumed that storytelling alone, through the stories used, already increases students’ 

motivation in L2 learning, the application of additional motivational components should ensure 

that the interest of all learners is maintained. According to the relevant research, methods of 

self-monitoring are an essential tool (Wells et al., 2017; Amato-Zech et al., 2006) to increase 

learners’ self-regulation skills which positively influence academic success and self-motivation 

(Falkenberg & Barbetta, 2013; McDougall et al., 2012; Rafferty, 2010). Self-graphing as one 

method of self-monitoring procedures (Hirsch et al., 2013) allows students to make their own 

learning process transparent by filling in the results of a given task in a graph. By daily 

recording their results, students can follow their own improvements which seems to have a 

positive effect on school success, on task behaviour and motivation (Amato-Zech et al., 2006; 

Gunter et al., 2003). 

As storytelling is furthermore not conducted in a one-to-one setting but with a group of 

students, methods that support working in group contexts could be helpful too. An effective 

tool for increasing motivation here is interdependent group contingencies (Bowman-Perrot et 

al., 2013; Cooper et al., 2007; Little et al., 2015; Popkin & Skinner, 2003). These methods can 

increase the on-task behaviour of students since they ensure that each member is responsible 

for the success of the entire group (Cooper et al., 2007; Ginsburg-Block et al., 2006; Wills et 
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al., 2016). In this case, each student's individual results are summed for the entire group to 

collectively earn an agreed-upon reward (see Intervention).  

Research Aims 

L2 research has led to various ways of acquiring a new language, but there is still too 

little research on effective vocabulary interventions in GL2 in Germany. Due to the increasing 

number of students with a migration background in recent years and the growing challenge for 

teachers to find effective and motivating support, it has become increasingly important to 

establish methods that can help diverse learners to build up a comprehensive vocabulary in 

German as a foundation for further successful learning at school.  

The aim of the study at hand - based on the DCT and the CTMM as well as the findings 

on intentional and incidental learning and the importance of motivation in vocabulary 

acquisition - is to investigate the effects of a motivational two-stage storytelling intervention on 

the intentional acquisition of receptive and expressive vocabulary as well as the incidental 

acquisition of additional vocabulary facts in elementary school students with GL2. The 

research questions are as follows:  

1) Does the multi-component storytelling intervention improve the German receptive 

vocabulary of struggling GL2 primary school students? 

2) Does the multi-component storytelling intervention improve the German expressive 

vocabulary of struggling GL2 primary school students? 

3) Does the multi-component storytelling intervention improve recall of additional vocabulary 

facts not intentional learned through the intervention of struggling GL2 primary school 

students? 

Methods 

Participants and Setting 

The study was conducted at an inclusive primary school in North Rhine-Westphalia 

(Germany) among students in the 2nd, 3rd, and 4th grade. The subjects were selected in a 

multi-stage process: In a first step (1), the class teachers selected all children with GL2 as 

possible participants. All children learned German with the entry of kindergarten at age 3-4. As 

second step (2), the extent of German vocabulary was measured by a vocabulary test for the 

selected students, as GL2 does not necessarily lead to reduced vocabulary knowledge in 

German. All children with a percentile rank <15 were eligible for the study (N = 15). There were 

7 children from 2nd grade, 5 from 3rd grade and 3 children from 4th grade. As third step (3) 

the German short version of the Integrated Teacher Report Form (ITRF-G; Volpe et al., 2018) 

to determine externalizing problem behavior was filled out by the class teachers. Since the 

storytelling intervention is a quite open method, we were interested in how students who face 
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behavioral problems react to the intervention since problem behavior is a challenge for 

teachers all around the world. As fourth step (4) a teacher questionnaire was used to collect 

general information about the subjects. The fifth and final step (5) was a word pre-test. This 

determined the final 20-word vocabulary for the intervention and ensured that none of the 

children had any of the words in their receptive or expressive vocabulary.  

Informed consent was obtained from parents prior to data collection. Students' names 

were pseudonymized for privacy reasons. These are used in the following. Finally, of the 15 

children, only N = 9 are included in the study, as school attendance was not possible for all the 

others due to the corona pandemic. The age range of the children was from 7.3 to 11.5 years. 

None of the children had a disability or received special needs support. Tugce, Mikail, and 

Cem showed an increased overall score (cutoff = 13) in the ITRF and thus indication of 

externalizing problem behavior. Tugce, Yusuf, Miray, Ferhat and Eyluel have Turkish as their 

L1, in the case of Elif and Mikail it is Arabic L1 and Cem and Defne speak Albanian as their L1 

at home. For more information, see Table 1. 

 

Experimental Design  

For the evaluation of the intervention, a multiple baseline design across participants 

was used (AB plan) with a total of twelve measurement points (Ledforst & Gast, 2014). The 

children were randomly divided into three groups. The baseline lengths varied between groups 

from four to six and the intervention sessions between eight to six time points. The baseline 

and intervention sessions were held three times a week over four weeks for 40 minutes. Three 

graduate university students of special needs education acted as interventionists and test 

leaders. Each interventionist was responsible for one of the three groups and their 

measurements. Before each baseline and intervention session, the participating students were 
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picked up from their classrooms. To allow for a disturbance-free implementation, the baseline 

and intervention session for each group took place in a separate room. 

Measurements 

Screenings 

German Vocabulary Test. The vocabulary subtest of the German version of the 

Culture Fair Intelligence test (CFT; Weiß, 2006, cutoff percentile <15) was used to assess 

German word knowledge. It contains a total of 30 items with words from semantic fields and 

abstract terms. Students are shown one word and five other words in the margin. The task is 

to decide which of the five words best matches the one word shown. The test procedure is 

based on a representative sample of N= 2724 of all school types from the third to the 13th 

grade. In addition, a good reliability (r = .87) was examined (Weiß, 2006). 

ITRF-G. The German short version of the ITRF-G consists of 16 items, of which eight items 

belong to 1) learning-related behavior (APD) and eight items belong to 2) 

oppositional/disruptive behavior (OD). The items are scored on a four-point Likert scale by the 

class teachers. Cutoffs for APD is ten, for OD is five, and for total problem score (GP) is 13. 

Teacher Questionnaire. The teacher questionnaire consists of various questions 

about individual students such as age, date of birth, special needs support, first language, 

second language, language at home and whether the students receive additional help in 

German at school and/or outside of school. 

Word pretest. Because the vocabulary in this study is based on the semantic field of 

animals, a total of 96 different animal words was selected. Each child was tested individually. 

The receptive testing was based on the Peabody Pictures Test in English (PPVT; Dunn & 

Dunn, 2007) and the expressive test was based on the Expressive Vocabulary Test (EVT; 

Williams, 2007). For the receptive part, pictures of animals were printed on little flashcards. 

Then, the child was asked to point to the corresponding picture card when an animal was 

named by the test leader. In the expressive part, animal pictures were presented by means of 

a PowerPoint Presentation, with one slide per animal. METACOM© symbols (Kitzinger, 2020) 

and online freely available images (www.pixabay.de) served as animal pictures. Based on this 

word pre-test, 20 animals were chosen which were neither stored receptively nor expressively 

across all children. 

Data collection 

In total there were three dependent variables. 1) receptive vocabulary, 2) expressive 

vocabulary and 3) vocabulary facts. The measurement was structured as follows: Three stacks 

of cards were placed on a table. 1) The first stack was for receptive vocabulary, 2) the second 

for expressive vocabulary and the 3) third for vocabulary facts. The first two stacks contained 
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20 cards per measurement (= all 20 training words). In order not to overload the students, the 

stack with vocabulary facts included only ten of the open-ended questions on the trained 

animal vocabulary per session. For receptive and expressive vocabulary, all training words 

were presented in random order, while for the vocabulary facts, always ten questions were 

randomly selected from a pool of 40 questions (there were two questions for each of the 20 

animals). There was no time limit for answering. 

Receptive vocabulary. To measure receptive vocabulary, the 20 words of training 

were written one on each card of the pile. The test leader uncovered the card and read the 

word aloud. Next to the stacks, all 20 animal pictures were spread out on the table. Each child 

should now point to the correct picture to the word read aloud. The correctly shown picture 

was considered to be the correct receptively known training word.  

Expressive vocabulary. For expressive vocabulary, one animal pictures was printed 

on each card. The cards were shown to the participants one other the other and the child asked 

by the test leader to verbally express the fitting word. If a student was able to name the correct 

animal name, the word was considered expressively known. 

Vocabulary Facts. For each of the 20 training words there were two questions of 

additional information that were told during the storytelling but not explicitly focused on. The 

cards for measurement had one question per card, e.g. “What animal builds a home out of up 

to 100 interconnected burrows?” and the kids were asked to actively name the fitting animal. 

For each measurement, always ten question cards were randomly shown to the students but 

making sure that all question cards were equally distributed across the measurement. For the 

measurement procedure, the interventionist turned the card over and read the question out 

loud. Each correct answer was considered correct explicitly vocabulary fact knowledge. The 

questions were conceived by the interventionists, paying attention to equal difficulty and the 

occurrence of the facts in the stories in equal parts. The stacks were processed one after the 

other. The test leader recorded student responses on a documentation sheet that was not 

visible to the participant. 

Intervention Material  

The three interventionists wrote the stories to be used for storytelling themselves (see 

Figure 1). There was a total of six to eight stories (dependent on baseline length). Each session 

had one story. In terms of content, the stories were built on each other.  
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Each story consisted of about 130 words, with particular attention to ensuring that all 

stories were of same difficulty and contained a similar sentence structure. Always 5 of the 20 

training words were embedded in the stories (to avoid cognitive overload) and colored in red. 

The random assignment of words to stories was done via Excel, making sure that the words 

were equally distributed among the stories. The first stories served as an introduction to all 20 

animal words (see Table 2), and all subsequent stories contained a random selection of five 

words, taking care to ensure that all words were used equally often at the end of the 

intervention. Together with the teachers it was decided on the vocabulary in the area of 

animals, since the children will deal with the topic of animals as part of their science lessons. 

In addition, the stories were adapted to the everyday interests of the students and contain 

characters with which the pupils can easily identify. The plot framework resembles an exciting 

story with several episodes. The stories were printed on 8.3 x 11.7-inch sheets with a maximum 

of 7 sentences on one page. These stories were stapled to a ring binder and placed in front of 

the children so that they could follow the story visually and acoustically.  

 

In addition, for Phase 1, 8.3 x 11.7-inch flashcards (see Figure 2) were used to 

introduce the words of training, consisting of one of the 20 selected words and a matching 

picture, printed on 8.3 x 11.7-inch sheets.  



 Appendix D Article 4 
 
176 

 

The self-graphing sheets (see Figure 2) consisted of twelve rows one below the other 

and each row had 20 boxes corresponding to the maximum number of training words. 

 

Procedures 

Baseline. As baseline condition, the children worked on cognitive tasks for 25 minutes. 

These cognitive tasks were explained to the children as puzzle tasks. They were given tasks 

that involved 1) recognizing which of the five symbols in a row did not match the others and 2) 

logically continuing a row with certain symbols by ticking the correct one from a selection of 

solutions. The baseline serves as a record of the actual state and is intended to collect the 

dependent variables without intervention. The cognitive load of the children through the tasks 

in the baseline leads to a more valid interpretation of the results, as pure attention effects can 

thus be mitigated. Students were already engaged at baseline for the exact same time period 

as the storytelling intervention. After each baseline the participants were tested in isolation with 

regard to the three dependent variables.  

Intervention. The storytelling intervention consisted of two phases each session. 

Phase 1) included the introduction of always five words by direct instruction with the help of 
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the flashcards and from session two on the repetition of the last words for about ten minutes. 

Always five of the 20 training words were introduced in each session. The interventionist 

showed a flashcard with a picture and a matching word while hiding the written word asking if 

someone knows this animal and if anyone has ever seen it. This process was continued for 

each word. Phase 2) was realized through the method of storytelling for 15 minutes. A story 

was read aloud by the interventionists while using different gestures and expressions. The 

interventionist learned to tell the story by heard but since it has been shown that reading while 

listening is beneficial (Brown et al., 2008; Teng, 2018), the story with the marked training words 

was shown as well. If a word of the training appeared in the story, the telling process was 

interrupted, whereupon the corresponding flashcard, which was already used in stage one, 

was shown to the kids, and they were asked to name the correct animal. After this was 

completed, the telling process continued. The vocabulary facts which were also measured after 

each session were never explicitly taught during the intervention but just appeared in the story 

context without guiding the participants’ focus on it. Thus, these facts were learned incidentally 

whereas receptive and expressive vocabulary were learned incidentally and intentionally. 

Following each intervention, participants were tested in isolation on the three 

dependent variables.  

For the reward system, two self-graphing sheets (see Figure 1) with 20 boxes for each 

session, one sheet for receptive and one sheet for expressive vocabulary for each participant 

was implemented. The small boxes per row were colored depending on the total number of 

correctly known receptive and expressive words achieved in each measurement. Thus, the 

children could track their learning progress after each session. Based on the colored boxes for 

each session, the reward system was implemented. In the group contingency procedure each 

group collected points, which were illustrated by marbles in a glass. Depending on each child's 

individual test results, this glass was filled with an appropriate number of marbles, and each 

child could place a maximum of four marbles in the glass per session. Points were determined 

as follows: Two points for a result that was better than the previous one, one point for keeping 

the result from the last time, and no points if the current result was lower than the previous 

one. The procedure was always carried out at the beginning of the next session for about five 

minutes, referring back to the last measurement results, so that all children could color the 

sheets at the same time. A group target of marble was set beforehand, so that each individual 

contributes to achieving the target in the sense of a group contingency procedure.  

Treatment Integrity 

The implementation quality of the intervention was ensured by a training of the 

interventionists by the first author prior the study. Interventionists were micro-instructed on how 

to conduct baseline sessions and intervention sessions as part of the storytelling intervention 
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in a 2-hour session. In addition, they were instructed in another 2-hour session on how to 

conduct pretesting and how to collect learning progress data in the multiple baseline design. 

Furthermore, testing the treatment integrity (TI) is a central aspect in order to make valid 

statements about the effectiveness of an intervention (Sanetti & Kratochwill, 2009). The TI 

checklist consisted of six scales: 1) environment/external circumstances (e.g. “Did the 

promotion take place in the familiar environment?”), 2) planning (“Was there a planning sheet 

for the current session?”), 3) material (“Was all material available?”), 4) course of the support 

(e.g. “Was the intervention implemented as planned?”), 5) diagnostics & feedback (e.g. “Was 

the learning progress of the students recorded?”) and 6) dealing with student behavior (e.g. 

"Did the students receive feedback?"). Scales oneto five could be answered with either yes or 

no. Scale six was scaled from 0 = not applicable at all to 4 = entirely applicable. The TI was 

filled in by the interventionists themselves after each session for each group and in addition an 

external person, who was also instructed in the intervention, filled in the TI sheet for each group 

for 1/3 of the interventions. Overall, the interrater reliability was 100%. 

Data Analysis 

For descriptive and quantitative analyses, the SCAN package for R Statistics by Wilbert 

and Lueke (2019) was used. Despite descriptive data, measures of non-overlap indices were 

calculated to assess the effectiveness of the intervention. First, visual inspection is resorted 

to, which is common in the context of single case research. In addition, descriptive data are 

reported, and for a more in-depth analysis, overlap measures are used to determine the 

effectiveness of the intervention, and a level 2 regression analysis is performed across all 

subjects, focusing on the slope, the increase from A phase to B phase, and the level effect, 

the direct increase at the onset of the intervention. With regard to the measures of overlap, the 

following measures were chosen: Non-overlap of All Pairs (NAP, Parker et al., 2011a), the 

Percentage Exceeding the Median (PEM, Ma, 2006) and Tau-U derived from the Mann-

Whitney U and Kendall's rank correlation and, with A-phase trend correction (Parker et al., 

2011b; A vs. B + TrendB - TrendA). The NAP is the percent improvement in data across all 

phases, with 0.00-65.00 indicating a weak effect, 66.00-92.00 indicating a moderate effect, 

and 93.00-100.00 indicating a large effect (Parker et al., 2011a). PEM is the percentage of 

data points exceeding the median baseline, where less than 70.00 is a non-effective treatment, 

70.00-90.00 is a moderate effect, and above 90.00 is a large effect (Ma, 2006). Tau U values 

can be interpreted as follows: up to 0.20 improvement can be considered a small change, 0.20 

to 0.60 a moderate change, 0.60 to 0.80 a large change, and above 0.80 a very large change 

(Parker et al., 2011b).  

Results 

Receptive Vocabulary 
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Regarding receptive vocabulary, a steady baseline can be established for all students 

(Figure 3). Moreover, it also shows that there is a significant increase in correctly known words 

in the B-phase and the highest number of correctly known words was quickly reached. 

 

From the descriptive data, it can be seen that students can retrieve some words 

receptively already in the baseline. Nevertheless, it can be observed that in all participants 

there is an increase in the B-phase and almost all of them reach the maximum score of 20.00 

in a very short time. Only Miray does not make it to 20.00, but she is close with 19.00. 
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Almost all children except Ferhat (83.33) achieve a value of 100.00 for PEM. 

Statistically significant values (p<.05 to <.01) are found throughout the NAP. Expect Ferhat 

(87.00, p<.05) and Defne (98.00, p<.01) all students showed a maximum value of 100.00. The 

weighted Tau U results reveal a value of 0.47 (p<.05) for Defne and 0.50 (p<.05) for Ferhat, 

which can be considered a moderate effect. Elif and Yusuf have a value of 0.73 (p<.01), Miray 

(p<.01), Eyluel (p < .001) and Cem (p<.001) 0.76, a large change. Tugce achieves a value of 

0.83 (p<.001) and Mikail of 0.86 (p<.001), which can be considered a very large change. 

 

The regression analysis reveals no trend in the A phase and a statistically significant 

level effect (p<.05) for group 1. Group 2 also shows no A phase trend. A statistically significant 

level effect (p<.01) and a significant slope effect (p<.001) with an increase of 1.681 scale points 

per intervention can be observed. No A-phase trend can be found for group 3. However, a 

statistically significant slope effect (p<.001) with an increasing value of 1.803 scale points on 

average per session can be identified. A statistically significant level effect (p<.001) and slope-

effect (p<.001) is shown across all groups. Per intervention session, students increase by an 

average of 1.496 scale points. Furthermore, no A Phase trend can be identified. 
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Expressive Vocabulary 

All baselines appear relatively flat. Only Yusuf possibly shows a positive trend, and 

Defne's values also increase in the baseline. All children show a very transparent increase in 

the B-phase, while some students even manage to reach the highest value immensely quickly. 

The intervention also seems to have a direct effect on all students, as an immediate increase 

is observed at the first intervention time. 
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The descriptive data support the previous estimates, since a distinct increase can be 

observed in the B-phase. Six students reach the maximum value of 20.00, Ferhat and Eyluel 

a value of 17.00 and Miray hit a value of 14.00.  

 

 

The maximum value of 100.00 is found for the NAP (p<.01), and PEM across all 

students. Regarding Weighted Tau U, Defne shows a small effect of 0.53 (p<.05). Ferhat (0.65, 
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p<.01), Eyluel (0.67, p<.01), Cem (0.73, p<.01), Elif (0.73, p<.01) and Yusuf (0.77, p<.001) 

achieve a large change. For Tugce (0.82, p<.001), Miray (0.83, p<.001) and Mikail, 0.92, 

p<.001 a very strong effect is manifested. 

 

A statistically significant level effect (p<.001) and no A-phase trend was observed in 

group 1. Group 2 has a significant level effect (p<.05) as well as a slope effect (p<.001) with 

no A-phase trend. The participants improve by an average of 1.852 scale points per 

intervention. Group 3 shows a significant A-phase trend (p<.05) and a significant increase from 

A-phase to B-phase (p<.001) with 1.971. As for the results across all groups, the results reveal 

similar values (Level: p<.001, Slope: p<.001) with an increase of 1.688 with no overall A Phase 

trend. 
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Vocabulary Facts 

For vocabulary facts, completely flat baselines can be found in all children and there is 

a clear increase in the B phase. Despite the rather short intervention times, students still 

manage to achieve the highest possible score in most cases. 

 

 

The descriptive data shows a rapid increase in the B phase while 5 students reach the 

maximum value of 10.00, Defne hit 9.00, Eyluel 8.00 and Ferhat and Miray achieve a maximum 

value of 7.00. 
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Overall, overlap Indices up to 100.00 can be observed. Only Miray displays a NAP of 

99.00 (p<.01) and Ferhat a moderate effect size of 0.55 (p<.05). Defne (0.61, p<.01), Cem 

(0.68, p<.01), Eyluel (0.71, p<.01), Miray (0.76, p<.001), Mikail and Tugce (0.79, p<.001) all 

achieve a large effect. Furthermore, Elif (0.84, p<.001) and Yusuf (0.90, p<.001) can claim a 

very strong effect. 

 

Group 1 shows both a significant level effect (p<.05) and slope effect (p<.01) with an 

increasing value of 0.973 scale points per session. Group 2 also shows a significant slope 

effect (p<.01) with an enhancement of 1.038. For group 3, a significant level (p<.05) and slope-

effect (p<.001) can be stated with an average increase of 0.913. No overall A phase trend can 

be found in the groups. Across all groups, the analysis shows similar values with a significant 

level effect (p<.001) and slope effect (p<.001) and an average increase of 1.108. No trend in 

the A phase can be observed here either. 
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Discussion 

In Germany, a considerable number of students belong to the first-generation whose 

families have a migration background. Previous studies indicate that these students are clearly 

disadvantaged in terms of academic success (e.g., Harju-Luukkainen et al., 2020; Kristen & 

Granato, 2007). Due to the limited language experience regarding the second language, they 

often have problems acquiring literacy skills (De Houwer, 2011; Hoff, 2009; Hoff et al., 2012). 

A basic requirement for this is an adequate vocabulary (Amiryousefi & Ketabi, 2011; Clark & 

Paivio, 1991). Accordingly, the aim of the present study was to promote receptive and 

expressive vocabulary and, indirectly, the associated vocabulary facts of each word, of primary 

school students with GL2. The multi-component intervention used includes the method of 

storytelling with integrated flashcards and was supplemented by aspects of increasing 

motivation. 

The results of the study suggest that this method is an effective and inexpensive way 

of fostering receptive and expressive vocabulary among students. In addition to the results of 

the effect sizes, this is also evident from the fact that almost all students were able to achieve 

maximum receptive vocabulary scores after only six to eight intervention units (depending on 

the intervention group). With regard to the expressive vocabulary, this was obvious for two 

thirds of the students. The results thus confirm the findings of the study by Barwasser et al. 

(2020) and Knaak et al., (2021) on the effectiveness of a multi-component storytelling 

intervention for students with English as L2. Also, the findings go in line with the DCT and the 

CTMM (Paivio, 1991; Mayer, 2005; Amiryousefi & Ketabi, 2011; Ramezanali et al., 2020; 
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Uchihara et al., 2019) stating that a combination of verbal and non-verbal as well as visually 

and auditory aspects is beneficial in language learning. Additionally, this study can support 

previous findings that a combination of intentional and incidental vocabulary learning lead to 

high effect (Marulis & Neumann, 2010). In addition, it should also be emphasized that the 

present study was also able to show that the students were not only capable of building up the 

specifically trained receptive and expressive vocabulary in a very short time, but also that, 

without specific training, all students showed a significant increase in performance with regard 

to vocabulary facts of these trained words which were just embedded into the stories. Here, 

more than half of the students were able to achieve the maximum score when answering the 

questions on vocabulary facts. These findings go in line with incidental learning supporters 

(e.g., Webb & Nation, 2017; Peker et al., 2018).  

 Considering the characteristics of the individual students, no difference can be found 

between the participants across all three dependent variables. Thus, students from Arabic, 

Turkish and Albanian L1 backgrounds equally profited from the intervention. Also, even though 

some students showed problem behavior according to the ITRF screening, behavioral 

challenges did not have an impact on the results. Also, general L2 vocabulary knowledge did 

not seem to play a leading role. Plus, no gender or age differences can be found with respect 

to the results. Therefore, the results also provide a first indication that the method can be 

applied well for a heterogeneous student population. These results can be cautiously 

interpreted as an indication that the stories used in the intervention, in the sense of developing 

semantic networks, are capable of conveying further word knowledge to the students beyond 

the targeted development of receptive and expressive vocabulary. 

Limitations and further research 

Despite its encouraging results in developing vocabulary and vocabulary facts for 

students with GL2, this study is subject to the same weakness as all individual case designs. 

This concerns the lack of generalizability due to the small sample size, which reduces the 

external validity. 

Here it should be noted in particular that the statements made can strictly speaking 

only refer to students with Turkish, Arabic and Albanian language background. Accordingly, it 

would be of interest in future studies to investigate the effectiveness of the method also with 

students with other native languages. 

Furthermore, no conclusions can be drawn about the long-term nature of the effects. 

Following studies should investigate whether both, the receptive and expressive vocabulary, 

as well as the vocabulary facts can be retrieved in the long run. A further limitation is that the 

intervention consisted of several components (storytelling, flashcards, motivational 

components). It is therefore not possible to identify the specific impact of each component of 
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the intervention. It remains to be investigated in future research to what extent each of the 

components contributes to the overall effectiveness. Especially with regard to storytelling, it 

seems interesting to consider to what extent the method is able to teach students more 

complex knowledge content in terms of vocabulary facts. According to the DCT and the CTMM 

(Paivio, 1991; Mayer, 2005), the intervention contains a combination of verbal and non-verbal 

components. In this respect, too, no differentiated statement can be made about the 

effectiveness of the individual elements. In order to be able to develop effective interventions 

in the future, a differentiated analysis would be of interest here. 

With regard to teaching a heterogeneous student population in inclusive education 

according to the broad concept of inclusion defined by Booth and Ainscow (2011), which 

includes not only students with different abilities but also those with different ethnic and national 

backgrounds, the results of our study, due to its implementation in small groups, can only give 

a limited indication of whether the support is suitable for use in inclusive education. Because 

of the importance of identifying evidence-based and economic methods that enable inclusive 

education for a diverse student body (Mitchell & Sutherland, 2020), further research should 

test the use of the method by teachers in inclusive classrooms. Moreover, since it has been 

shown that L1 vocabulary influences L2 vocabulary acquisition (e.g. Melby-Lervag et al., 2011; 

Maier et al., 2016) in future research it would be interesting to measure L1 vocabulary 

knowledge as well prior to the beginning of the intervention to have indications if students who 

also have insufficient L1 word knowledge might struggle more with L2 vocabulary 

interventions. Further, since all children could recall vocabulary facts which were not explicitly 

taught, next studies could compare storytelling with and without flashcards to see the amount 

of vocabulary growth also without explicit instruction. Also, since research found a correlation 

between reading ability and vocabulary growth (e.g. Suggate et al., 2013), it would be 

interesting to also measure L2 reading competency beforehand.  

Practical Implications 

The presented research provides valuable suggestions for supporting students with 

GL2. In addition to the effectiveness of the method, it is also shown that this method leads to 

a significant increase in competence of the students within a short time (six to eight units). This 

is particularly important since individual support for students often fails due to a lack of 

resources and adequate teaching methods (McLeskey & Waldron, 2011; Schmidt et al., 2002). 

The broad applicability of the method can be seen in the fact that the storytelling and flashcard 

methods used can be adapted to different teaching topics and age groups. While in the present 

study a training of animal names and characteristics was carried out, other topics are also 

conceivable, e.g. in the field of social sciences. The high flexibility of the method in terms of 

content is central, as it also allows the interest of the students to be taken into account. This is 
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an important indication for school practice, since motivational aspects play a decisive role in 

foreign language acquisition (Saito et al., 2017; Doernyei & Skehan, 2003; Klein, 1996). 

Conclusion 

Since vocabulary learning is of enormous significance for L2 language proficiency 

(Graham & Zohreh, 2020; Milton et al., 2010; Nation, 2001; Stæhr, 2008, 2009; Suggate et al., 

2013; van Gelderen et al., 2004), it is important to implement interventions which positively 

influences even several aspects of vocabulary learning (receptive, expressive and additional 

vocabulary fact knowledge) simultaneously in an effective way. In summary, our results show 

that the multicomponent intervention used is an effective way to help students with GL2 to 

develop their vocabulary. In particular, the results show that the method was not only able to 

build up the vocabulary, but also to enhance vocabulary facts. Thus, the study provides a 

further contribution to the provision of evidence-based interventions for the fostering of 

students with GL2. 
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Abstract 

Students with learning and behavioral problems often face enormous barriers to 

successful school performance. When the language of instruction is not the students’ first 

language and they are already in secondary school, this is compounded by additional 

challenges, especially with regard to vocabulary and reading – subjects that are fundamental 

to obtaining equal educational opportunities. In addition, difficulties in the language of 

instruction are often accompanied by declining student motivation. Direct word recognition and 

vocabulary acquisition are of great importance in language learning contexts. To address these 

areas, multimodal intervention approaches have proven useful. For this reason, a multimodal 

storytelling intervention was developed to help this group of students, in particular, to improve 

significantly in the aforementioned areas. Specifically, a multiple-baseline design across 

participants (N = 4) was applied to train the sight-word reading and vocabulary of adolescent 

students with learning and behavioral problems who spoke German as a second language. 

The training occurred three times a week over a period of five weeks. Results were promising 

for both variables in a short period of time, suggesting that the storytelling intervention in this 

form is an appropriate tool for teaching second-language German. 

Keywords: storytelling, German as a second language, vocabulary, reading 

performance, learning disabilities, problem behavior, adolescents 

Introduction 

Second Language Acquisition and Immigration in Germany  

Germany remains one of the most important destination countries in Europe for 

international migrants, with numbers steadily increasing from 2000 to 2019 (International 

Organization for Migration [IOM], 2019). Acquiring the national language is vital for to be able 

to fully participate in society. Unfortunately, a great proportion of children and adolescents 

encounter difficulties as they try to learn German to a native level, often associated with poor 

school performance and eventual dropout (Harju-Luukkainen et al., 2020; Isphording & Otten, 

2014). Furthermore, young people with a migration background and insufficient German 

language skills experience unemployment and mental health issues more frequently than their 
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native peers, eventually resulting in lower income and higher levels of marginalization 

(Macdonald et al., 2016; Marksteiner et al., 2019).  

Tragically, as the 2018 Programme for International Student Assessment results 

indicate, there is an increasingly large academic achievement gap between students with and 

without a migration background (Organisation for Economic Co-operation and Development 

[OECD], 2019) and, in general, multilingual students are often perceived as having major 

learning difficulties in school (Burr et al., 2015).  

Challenges in Language Proficiency 

Students learning a second language (L2) face the challenge of having to link their 

previously learned first language (L1) and the newly learned L2 (Isphording & Otten, 2014). 

Pae (2018) found that reading and writing skills in L1 and L2 are significantly correlated (see 

also Li et al., 2017; Lin, 2018). That is, if a student has difficulties in L1, it usually takes a great 

deal of effort to make progress in L2.  

One of biggest obstacles in language acquisition is expanding vocabulary, a first step 

toward further progress in the new language (Adwani & Shrivastava, 2017). For example, a 

lack of word knowledge often results in an inability to build reading skills and, in turn, attain a 

productive level of writing (Hacking & Tschirner, 2017; Shin et al., 2019). Additionally, related 

to a lack of vocabulary is the capacity of working memory (Mackey & Sachs, 2012), which also 

plays a crucial role in reading development (Shin, 2020). Not surprisingly, all this combines to 

negatively affect students’ motivation in school (Saito et al., 2017). 

The challenges that almost everyone experiences when trying to acquire a foreign 

language are severely compounded for individuals who have learning problems (Haager & 

Osipova, 2017; Sarisahin, 2020), particularly deficits in working memory capacity and 

information-processing speed (Bishara & Kaplan, 2016). For them, trying to become familiar 

with a new language can be an overwhelming task (Sparks, 2012). The same goes for students 

with externalizing behavioral problems, due to their lack of sufficient self-control skills and 

motivation to learn (Maehler & Schuchardt, 2016). 

The Importance of Vocabulary and Reading in a Second Language 

Overall, linguistic ability is dependent on the development of vocabulary (Adwani & 

Shrivastava, 2017). Thus, while enormously challenging, expanding vocabulary plays a 

leading role in reading. In this regard, word memory refers to a mental lexicon that stores the 

information of acquired words at different levels, which can be divided into receptive and 

expressive vocabulary. Receptive vocabulary includes words that students can recognize but 

cannot actively use, whereas expressive vocabulary refers to words that students can actively 

use (Webb, 2005).  
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According to Coltheart et al. (2001), two different pathways can lead to word 

identification: a lexical and a non-lexical route. Through the lexical route, words are directly 

retrieved from the mental lexicon. In the non-lexical route, the letters of words are recoded into 

sounds via the application of grapheme–phoneme correspondence rules (Coltheart et al., 

2001). The more words that are stored in the mental lexicon, the more working memory 

capacity is available to be devoted to reading comprehension (National Institute of Child Health 

and Human Development [NICHD], 2000). 

With respect to the lexical route, Ehri (2005) named sight words, that is, words read 

within one second of their appearance, as a significant component in the reading process. 

Specifically, they activate the lexical pathway and thus lead to faster word recognition. Studies 

show that an increase in sight words in reading can lead to an increase in reading fluency (e.g., 

Scammacca et al., 2007) and, consequently, to improved reading comprehension (e.g., Perfetti 

& Stafura, 2014). 

Adequate Second-Language Support  

The dual-coding theory (Paivio, 1991) offers a potentially promising approach to 

teaching language skills. Students learn best when new information is processed in visual and 

verbal ways. Thus, explicit teaching of visual and verbal mnemonics has been found to have 

the greatest effect on the acquisition of new words (De Vos et al., 2018; Uchihara et al., 2019). 

In this regard, new content can be connected to existing knowledge through 

explanations, pictures, and gestures to enhance memorization of words. For example, studies 

confirm that newly learned words are better retained when taught by linking visual and verbal 

modalities (e.g., Johnson & Mayer, 2009). This form of multimedia presentation has been found 

to be particularly effective for L2 acquisition (Bisson et al., 2013), as well as for improving the 

language development of students with LD (Brady et al., 2015). Furthermore, higher effects 

are achieved when the content taught in the L2 is embedded in meaning-bearing contexts 

(Peker et al., 2018).  

Method of teaching is another important factor. For example, content can be taught in 

an implicit manner, without direct instruction, or explicitly using direct instruction (Ellis et al., 

2009). However, promoting vocabulary is particularly effective when a combination of implicit 

and explicit instruction is used (Marulis & Neumann, 2010). Additionally, the effectiveness of 

reading on incidental learning of new words must be considered (Bisson et al., 2014). In a 

recent meta-analysis, Uchihara et al. (2019) found that the frequency of reading new terms is 

another important influencing variable in learning new words in a multimedia context. 

Furthermore, repetitive reading increases the reading fluency and, thus, the reading 

comprehension of students with and without learning problems (Lee & Yoon, 2017; Stevens et 

al., 2017). 
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Storytelling 

The use of stories is a promising tool for teaching new content in the classroom 

(Landrum et al., 2019) as it combines many of the elements discussed above. Storytelling 

involves relating a narrative in an interactive way to engage the listeners in the process (Roney, 

1996). To promote language development, learners should be provided with multimedia 

support at the three levels of reading, listening, and viewing (Feng & Webb, 2020; Mayer, 

2005). Storytelling interventions seem to be useful for teaching general language skills and 

building students’ listening and reading comprehension skills (Al-Mansour & Al-Shorman, 

2011; Hemmati et al., 2015; Huang, 2006; Kim, 2010). Furthermore, this approach has proven 

to be effective for promoting vocabulary (Feng & Webb, 2020; Mello, 2001) and for building 

vocabulary skills in L2 English of students with severe learning difficulties (Barwasser et al., 

2020; Knaak et al., 2021). Peters and Webb (2018) pointed to an increase in vocabulary among 

students through verbal delivery. New words are presented with the help of visualizations and 

the interactive reading aloud of a story. 

New content in the L2 classroom should be explicitly taught (Hulstijn, 2005; Marulis & 

Neumann, 2010) because direct instruction methods are of great benefit particularly for at-risk 

students (Butler, 2020). In a meta-analysis, Stockhard et al. (2018) summarized strong effects 

of direct instruction on various participants. For example, using direct instruction, new words 

can be stored more effectively in students’ mental lexicon (Uchihara et al., 2019). Various 

studies confirm these effects on students’ sight vocabulary (e.g., Ehri, 2005; Fjortoft et al., 

2014). Highly beneficial effects of direct instruction through the use of flashcards have also 

been demonstrated for students with learning problems (Fraher et al., 2019). For L2 learners, 

in particular, direct instruction provides another opportunity to store information from a story in 

the form of new words and to expand their vocabulary knowledge through context, which is 

necessary for improving their reading comprehension (Abbasian & Ghorbanpout, 2016; Liu, 

2004).  

Motivation and Second-Language Learning 

Motivation plays a crucial role in learning in general (Stiensmeier-Pelster & Otterpohl, 

2018). In language learning, for example, low motivation has been linked to decreasing 

performance (Grey et al., 2015). With regard to learning a new language, it is hypothesized 

that students’ motivation arises in part from L1 learning and has further effects on L2 

acquisition (Sparks, 2016). Therefore, it is important to integrate motivational components into 

instruction to support the language acquisition of students with risk factors (Anjomshoa & 

Sadighi, 2015).  

Self-monitoring interventions provide a means of motivational support in this regard 

(Maag, 2019). One such method is self-graphing. In this strategy, students visualize their daily 
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progress in their own learning process (Hirsch et al., 2013). Various studies have shown the 

effectiveness of this method in terms of behavior and academic achievement, above all for 

students with emotional disorders (McDaniel et al., 2013; Sutherland & Snyder, 2007).  

Research Questions 

Against a background showing that students with German as an L2, in particular,  

often have challenges performing well in school and that additional difficulties, such as 

learning and behavioral problems lead to increased difficulty, a storytelling intervention was 

developed that is theoretically and empirically oriented toward the L2 literature and addresses 

students’ personal interests as a means of increasing motivation. The goal was to break the 

vicious cycle of underachievement and frustration and provide learners with a sense of 

accomplishment and a fair educational opportunity. Finally, given the limited amount of 

research on secondary-level students with low achievement in an L2 (Young-Scholten, 2015), 

the present study will help fill the research gap in this area.  

Accordingly, the research questions were as follows: 

1. Does a combined storytelling intervention lead to an increase in expressive vocabulary of 

struggling L2 German adolescents with learning and behavior problems? 

2. Does a combined storytelling intervention lead to an increase in the number of sight words 

of struggling L2 German adolescents with learning and behavior problems? 

Methods 

Participants and Setting 

The study was conducted at a school for students with special needs with a focus on 

learning disabilities (LD) in a large city in North Rhine-Westphalia, Germany. In Germany, an 

LD is defined as failure to develop the knowledge, skill, will, and self-regulation necessary to 

succeed in key subject areas. Unlike in the United States and other countries, in Germany, 

these problems can be accompanied by a moderately reduced IQ (70–85). As part of the 

definition of LD is also the requirement that a student’s problems cannot be overcome without 

additional help (Gruenke & Cavendish, 2016). With regard to the participants in the current 

study, Grades 6–8 were targeted, specifically students with German as an L2. Accordingly, 

teachers made the first selection of potential subjects. Socioeconomic data on the participants 

were collected via a teacher questionnaire.  

Before the data collection started, consent forms were sent to the parents of potential 

subjects. At the beginning of the study, 12 adolescents took part in a series of assessments: 

four students from Grade 6, four from Grade 7, and four from Grade 8. First, to determine the 

students’ German vocabulary skills, the German vocabulary subtest as part of the Culture Fair 
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Intelligence Test (CFT; Weiß, 2006) was administered. The vocabulary test contains a total of 

30 words, with each word having a total of four choices of words, one of which is the closest 

match to the one shown. The instrument is supposed to be a measure of an individual’s range 

of vocabulary. The test procedure was based on a representative sample of all school types 

from Grade 3 to 13 (N = 2724), with a reliability of r = .87 (Weiß, 2006). All subjects who had 

a percentile rank below 15 were considered eligible for the study (N = 9).  

To identify potential problem areas in reading, a German reading screening, the 

Salzburg Reading and Spelling Test (Moll & Landerl, 2010), was administered. The two 

subtests of word reading and pseudo-word reading were conducted within one minute. Norms 

were created based on data from 2,000 students from Grade 1 to 6. Reliability of the parallel 

test ranges from .90 to .98, and correlations with other reading tests range from .69 to .92. 

In addition, the German translation of the Integrated System Teacher Rating Form 

(Volpe et al., 2018) was administered to assess externalizing behavior problems. Here, the 

shortened version consisting of 16 items was used due to time limitations. Behavior is rated in 

two dimensions (learning-related behavior and oppositional/disruptive behavior), with eight 

items each. In accordance with the information given by Volpe et al. (2018), students above a 

cutoff value of 13 are considered as having externalizing behavior problems. 

To crystalize the selection of the final words for the intervention, which were to be words 

that the participants could neither read nor express actively, a word pretest was conducted. 

The word pool was taken from the Metacom symbols (Kitzinger, 2020), including words 

important in the students’ everyday lives. A total of 140 words were selected, and the matching 

Metacom symbols were each put on a PowerPoint (PPT) slide. The students were asked if 

they knew the correct vocabulary term for the picture presented. The same 140 words were 

tested a second time on another day as written-out words on PPT slides in the context of 

reading. The PPT ran in a one-second cycle (see Ehri, 2005).  

From these pretests, we obtained a pool of 40 words for expressive vocabulary and 30 

words for reading, which were also included in the expressive pool. We chose 10 more words 

for the expressive vocabulary because the students performed better on the expressive pretest 

and we wanted to prevent ceiling effects. 

Because the study was conducted during the COVID-19 pandemic, this paper focuses 

on four participants explicitly: Tana (male), Cem (male), Mattina (female), and Alen (male). 

The remaining students were dropped from the study due to missing data, mainly because of 

quarantine. Our sample included two participants in Grade 7 (Tana and Cem), one in Grade 6 

(Mattina), and one in Grade 8 (Alen). All students spoke Turkish as their L1 and had started to 

learn German upon entry into kindergarten at the age of 3. Vocabulary knowledge, as well as 

reading ability, was severely low for all four participants. 
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Design  

A multiple-baseline design across participants was chosen to be able to assess the 

individual learning progress of each student and to exclude alternative explanations for the 

effectiveness of the treatment as best as possible through the delayed start of the intervention 

(Ledford & Gast, 2018). The participants were divided into three groups of four children each, 

who started the intervention on different days after baseline. Group 1 was from Grade 6, Group 

2 from Grade 7, and Group 3 from Grade 8.  

Groups were randomly assigned to start the intervention. Group 1 had four planned 

baseline measurements, Group 2 had five baseline measurements, and Group 3 had six 

baseline measurements. A total of 18 measurement time points were planned. Due to the 

COVID-19 pandemic, the study had to be stopped after 11 measurement time points because 

the school had to close. The baseline measurements and the intervention took place three 

times a week within 30 minutes over a period of 4 weeks. Two well-instructed graduate 

students served as interventionists. They conducted the assessments and applied the training. 

The interventionists supervised all three groups together. 

Dependent Variables and Measurement 

There were two dependent variables, which we expected would be positively influenced 

by the intervention: expressive vocabulary and sight word reading. Both were tested using the 

word pool of the previously selected 40 and 30 words. The procedure was exactly the same 

as the word pretest. For expressive vocabulary, with 40 words, the appropriate pictures were 

each put on a PPT slide, and the youth were asked to name the correct expression for the 

picture. For sight word reading, with 30 words, the words were each written on a slide, and the 

students were asked to read them within one second of their occurrence (Ehri, 2005). The 

presentation in the context of reading was set at a one-second rate. First, the pool of 

expressive words was assessed, and then the pool of words for reading. The order of the 
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words was randomized for each measurement. Both interventionists performed the 

measurements, with each participant being assessed individually. The total number of words 

correctly identified (expressive vocabulary) and the number of words correctly read (sight 

vocabulary) were recorded. 

Material  

In the baseline phase, cognitive puzzles were used (taken from CFT-20-R, Weiß, 2006; 

German adapted version of the CFT) that the adolescents had to solve together. For the 

intervention phase, 8.3 x 11.7-inch cardboard flashcards were developed for Phase A, each 

showing the picture and the matching word together. For Phase B, short stories were written 

by the students themselves, adapted to the students’ interests. The training words were 

embedded in each of the stories, with 10 per session drawn from the total pool of 40 and 

inserted into the stories in which the 30 reading words were included. The training words were 

marked in green in the text, while the rest of the text was black. Care was taken to ensure that 

the text was not too difficult and that it was of the same length across sessions. The substories 

built on each other. All stories were stretched in 8.3 x 11.7-inch on a ring binder for the students 

to follow the story. For the reward system, each student was given two self-graphing sheets 

with rows of boxes underneath each other, where the rows represented the number of 

sessions, and the 40/30 boxes per row represented the maximum number of correct words 

known or read. 

Procedures 

The baseline phase was used to measure the two dependent variables without the 

influence of a specific intervention directed at improving either expressive vocabulary or sight 

word reading. Students were instructed to solve cognitive puzzles together in 30 minutes. The 

cognitive puzzles contained, on the one hand, the logical continuation of a certain sequence 

and, on the other hand, the task of deciding which symbol, from five symbols shown, did not 

match the others. These task types were taken from the Basic Intelligence Test Scale 2 (CFT; 

Weiß, 2006). Just like the intervention, the baseline took place in the three small groups. After 

the 30 minutes were up, the participants were assessed individually with respect to the two 

dependent variables. 

The three small groups remained intact throughout the intervention phase, so the 

storytelling intervention, like the baseline phase, also took place in small groups. The 

storytelling intervention was divided into two stages in each session. For each session, a short 

story was designed that included the 10 training words for that session. The reason for training 

only 10 out of 40 words per session was to avoid overtaxing the students. Stage 1 was the 

introduction and repetition of the expressive training words and reading of these words. In each 

session, 10 of the 40 words were directly taught, in random order. Care was taken to ensure 



 Appendix E Article 5 
 
210 

that students were exposed to the words in somewhat equal numbers. The participants were 

seated in a semicircle around the two interventionists, who introduced the words using the 

flashcards. To do so, they first covered up the word and referred to the picture, and then asked 

which of the students had an idea of what the word matching word would be. Then, the 

interventionists revealed the written word, read the word aloud and clearly, and then asked all 

students to read the word in chorus; individual students were also allowed to try. The aim was 

for students to store the image and form of the word in their mental lexicon. Additionally, the 

content of the stories from the previous session was repeated.  

In Stage 2, after 10 minutes, the storytelling intervention was implemented. The 

interventionists recited the story as well as they could from memory according to the principles 

of storytelling, with lots of gestures and facial expressions. When a training word (marked in 

green) came up, the story was stopped, and the appropriate flashcard was consulted. The 

students were asked if they remembered the word and if anyone would like to read it. This 

continued for 15 minutes. Thus, the total length of each session was 25 minutes, always 

consisting of Stage 1 and Stage 2. Following each intervention session, students were again 

measured individually with respect to the two dependent variables. 

Based on the results of each measurement, all participants plotted the correct number 

of words they knew on their two self-graphing sheets for expressive vocabulary, as well as the 

number of words read correctly. These steps was incorporated to show the students a learning 

progression to further motivate them. 

Treatment Fidelity  

The importance of treatment fidelity has gained enormous attention in recent years, 

especially with regard to better assessing treatment effects and the beneficial effects of an 

intervention (Nelson et al., 2012). To keep the implementation as similar as possible in all three 

small groups, which was additionally ensured by the fact that the same two interventionists 

instructed all groups, and to better estimate which outcome was influenced by the intervention, 

a guideline was created to which the interventionists had to strictly adhere. Additionally, a 

checklist was designed as part of the treatment fidelity to factually record the same 

implementation. The sheet was divided into the following areas: “Attendance,” “External 

Circumstances,” “Implementation of the Intervention,” “Student Behavior,” and “Feedback.” 

Both interventionists filled out this sheet after each session; also, one third of the way through 

the intervention, an external person came to observe the intervention in the three groups and 

to fill out the sheet. There was 100% agreement between the interventionists themselves, as 

well as between the interventionists and the external person.  
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Results 

The statistical program R was used to analyze the data. Initially, the focus was on visual 

inspection and descriptive data, including the mean baseline difference (MBD) calculation 

(Campbell, 2003). For further analysis, overlap measures – the percentage exceeding the 

median (PEM; Ma, 2006), non-overlap of all pairs (NAP), and Tau-U (Parker et al., 2011), with 

additional correction for a possible baseline trend (A vs. B + Trend B + Trend A) – were also 

used. A Level 2 regression analysis was performed across all subjects with special attention 

to the trend as well as the level and slope effect from Phase A to Phase B (Huitema & McKean, 

2000). 

Expressive Vocabulary 

For the first dependent variable, there was a clearly visible increase from Phase A to 

Phase B for Tana, Cem, and Alen, including direct increases when the intervention was 

applied. For Mattina, there was also a steady improvement, although it took her longer than 

the others. For Alen, a discrete trend tendency can be observed in Phase A. The descriptive 

data show the highest percentage increase for Mattina (1071%). Unlike the others, Mattina 

had a very flat baseline with lower values. Cem and Alen reached 35.00 words in Phase B, 

and Mattina had the lowest total, with 16.00. 
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The NAP and PEM show a value of 100.00 for all students, which can be described as 

a maximum value and indicates a strong effect. The Tau-U results show a moderate effect for 

Mattina (p < .05) and Alen (p < .01), and a large change for Tana (p < .001) and Cem (p < .01). 

In the regression analysis, a no statistically significant A-Phase trend was found throughout (p 

= .26). A significant level (p < .001) and slope (p < .05) effect can be reported, however, with 

the participants managing to improve expressively by an average of 1.410 words per 

intervention session. 

 
 

 
Reading 

With regard to the visual vocabulary, strong increases from Phase A to Phase B were 

also found across all subjects, with Alen already showing relatively high values at baseline, 
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although a negative trend emerged. Here too level effects can be observed for all students, 

including Mattina, who showed a very steep increase in reading at the end of Phase B. Mattina 

also showed the strongest percentage increase from Phase A to Phase B. As expected, Alen 

showed the lowest increase, but the maximum value in Phase B was 30.00. 

 

 

All subjects showed a large change of 0.62–0.73 in Tau-U scores, with Tana and 

Mattina having the lowest scores. However, all values are considered statistically significant (p 

< .01). The analyses for the NAP and PEM showed the highest possible change across all 

students. The regression analysis displayed a statistically significant negative trend in Phase 
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A (p < .05), as well as a statistically significant level effect (p < .001) and slope effect (p < .001), 

with a beta coefficient of 2.454. 

 

 

Discussion 

Main Findings  

German L2 students face tremendous obstacles as they try to acquire sufficient 

German vocabulary and reading skills to succeed academically. In cases where they also 

experience serious learning and behavior problems, the challenges often seem 

insurmountable. The purpose of this single-case study was to present a method using a self-

designed multimodal storytelling intervention that can effectively train expressive vocabulary 

and sight-word reading simultaneously in a very short time for adolescents with severe learning 

and behavioral difficulties. 

With regards to the first dependent variable, expressive vocabulary, three of the 

participants showed enormously strong increases after the start of the storytelling intervention. 

Mattina, who started with the lowest baseline data, also demonstrated an increase, although 

not as rapid as the others. She did, however, demonstrate the highest improvements in 

percentage terms under the MBD. Tana, Cem, and Alen showed a leveling effect, which means 

that they all seemed to respond immediately to the intervention. Tana and Cem benefited the 

most. Mattina and Alen showed moderate effects. Mattina reached the lowest percentile rank 
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in the German vocabulary screening, which might indicate that she had a harder time 

remembering words overall. 

For the second dependent variable, sight-word reading, all students showed an 

increase from Phase A to Phase B. The increase was especially strong for Tana, Cem, and 

Mattina. Alen already had relatively high values in Phase A, which means that a rapid increase 

was not possible due to the ceiling effect. Accordingly, he also demonstrated the smallest 

percentage increase from Phase A to Phase B. Alen also seemed to show a negative trend at 

the baseline, which could indicate decreasing motivation because L2 learning is highly 

correlated with motivation (Grey et al., 2015). Because the variables were not addressed at 

the baseline, he might have been frustrated. Mattina showed the strongest increase with 

respect to MBD. In terms of effect sizes, Tana and Mattina benefited the least from the 

treatment. However, all effects can be considered strong. 

Overall, the results align with findings from other studies on vocabulary learning 

(Barwasser et al., 2020; Bisson et al., 2013; Johnson & Mayer, 2009; Knaak et al., 2021; Peker 

et al., 2018; Peters, 2014) and memorization of sight vocabulary (Lee & Yoon, 2017; Stevens 

et al., 2017). The intervention seems to be suitable for both variables, with no clear difference 

in effectiveness between them. Overall, it is impressive that in such a short time (three times 

a week over five weeks), both variables could be effectively improved in students with several 

educational challenges. 

Limitations 

The promising findings of our research need to be considered alongside a number of 

limitations. First of all, we conducted a single-case study with only four participants, which 

makes generalization of the results difficult. However, the advantage of single-case studies is 

that they enable assessment of individuals and their responses to an intervention and, 

therefore, enable us to better adapt and optimize interventions.  

Another issue is the limited number of measurement time points, mainly due to the COVID-19 

pandemic. Nevertheless, even in a short period with only a few sessions, an increase in both 

dependent variables could be seen. That is, the intervention is time-efficient, which is very 

important for schools, as there is often not enough time outside of the standard curriculum to 

embed time-consuming interventions in the classroom. 

Methodologically, the baseline with three measurement times could be criticized, because at 

least five measurement times per phase are recommended. According to Kratochwill et al. 

(2013), however, three measurements meet single-case design standards with reservations. 

In addition, it is often not possible to extend the baseline phase to the recommended length 

due to time constraints at schools.  
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Furthermore, we evaluated the benefits of a multicomponent intervention, and it is not 

possible to determine exactly which components had what effect; that is, it is not possible to 

say to what extent the flashcards alone, storytelling, and self-graphing contributed to the 

improvements in both dependent variables. However, the intention was not to determine the 

individual mechanisms of action, because it is a simple and easy-to-use intervention as a 

method package, which seems to work in this form.  

Recommendations for Future Research 

As further recommendations, the sample could be increased to include more students 

with specific characteristics to see how universally the storytelling intervention may be used. 

In addition, one could look at other dependent variables, such as writing and reading 

comprehension. Also, researchers could consider adopting a group design to increase the 

sample size and to compare storytelling with other interventions. Based on the experiences 

gained from the COVID-19 pandemic and the increasing importance of digitalization in schools, 

the storytelling intervention could be digitalized and made available to schools and students in 

the form of an app. In this way, teachers and students would also have access to the 

intervention if, for example, schools had to close and change to distance learning. 

Conclusion 

In summary, the simple storytelling method presented here can effectively help 

secondary-level students with German as an L2 who have learning and behavioral difficulties 

in expressive vocabulary and sight word reading in a very short time. Thus, the study 

contributes to the literature by showing that even severely struggling L2 students can learn a 

language if appropriate methods are used, including adapting them to the students’ everyday 

lives and, thus, arouse their interest and motivation. Overall, this is an effective way to narrow 

the gap between groups of students differing in terms of school performance and provide all 

students with the opportunity for a fair and equal education.  
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Barwasser, A., Bracht, J., & Grünke, M. (2021_accepted). A storytelling approach on 

vocabulary, reading and letter sound fluency of struggling first graders with German as 

Second Language with and without behavioral problems. Frontiers in Psychology. 

 

Abstract 

The number of students learning German as a Second Language (L2) is steadily 

increasing. Unfortunately, studies show that weak school performance affects a larger 

proportion of these students and additional behavioral problems can create even larger 

learning barriers. In order to master a language, the focus is not only on vocabulary, but also 

on reading, and studies show that multi-component intervention in reading and L2 acquisition 

is particularly promising. Therefore, this multiple baseline study focuses on a multi-component 

storytelling intervention on vocabulary, reading and letter sound fluency of low-achieving first 

graders with German as L2 with and without behavioral problems (N=7). The intervention was 

implemented 3 times a week over a 6-week period. Results show significant large to very large 

effects on vocabulary and moderate to large effects on letter sound fluency and reading, 

providing indication for the positive impact of storytelling on multiple aspects simultaneously 

for the focused sample.  

Keywords: Storytelling, vocabulary, reading and letter sound fluency, German Second 

Language, behavior problems  

Introduction 

German as a Second Language  

Education is largely dependent on language and in the German education system, the 

understanding and speaking of German at native language level is assumed. The entitlement 

to education thus demands that these students in particular have the opportunity to develop in 

the German education system (Becker-Mrotzek et al., 2012). According to the Federal 

Statistical Office, about 11% of the students at educational institutions have a migration 

background (Federal Statistical Office, 2020) and learning German as Second language (L2) 

(Aschenbrenner et al., 2016). The Programme for International Student Assessment (PISA) 

studies shows that students with a migration background perform significantly worse at school 

than students who learn German as their mother tongue (OECD, 2019) and it has been shown 

that a large proportion of fourth graders do not or only partly speak German at home (Hußmann 

et al., 2017). German L2 students struggle in schools leading to a challenge for the teachers 
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in designing appropriate lessons (Becker-Mrotzek et al., 2012) and a challenge for the students 

themselves with respect to educational opportunities. 

Hurdles for Second Language Learners 

To be proficient in language, various skills within language acquisition such as 

phonetics and literacy are needed (Aschenbrenner et al., 2016). But especially vocabulary 

learning is immensely important (Schmitt, 2011) and it is shown that particularly students with 

L2 experience severe failure in this area (Webb & Chang, 2012). In addition, letter sound 

fluency (LSF) is essential for language communication and acquiring the sound of individual 

letters presents a particular hurdle (Kim & Piper, 2019), and students who struggle with LSF 

are more likely to have difficulty in their reading skills later on as well (Piasta & Wagner, 2010). 

A reason for this might be that children fail to read because their overall L2 competence is not 

yet sufficient to read adequately (Wallace, 2014).  

Also, it is widely known that a certain struggle in language development, as vocabulary, 

expression and reading, can be associated with problems in behavior (Peterson et al., 2013; 

Jansen et al., 2020). It has been reported that young children with language difficulties might 

develop problem behavior (Henrichs et al., 2013) which can get worse over time (Curtis et al., 

2018). More specifically, deficits in language are connected to deficits in attention processing 

(Peterson et al., 2013) which can be linked to learning-related behavior (LRB). LRB, according 

to McClelland et al. (2006), includes abilities like staying focused, organizing school material 

and working on one’s own. A meta-analysis by Chow and Wehby (2018) revealed a negative 

relationship between language deficits and problem behavior independent of age and time.  

Important Language Components 

Vocabulary is fundamental but challenging in a second language and influences all 

stages of acquisition (Ender, 2016). Vocabulary can be differentiated between expressive and 

receptive. Receptive vocabulary are words which can be recognized but not actively spoken 

whereas expressive vocabulary can be directly used (Schmitt, 2014). Significant correlations 

have been shown to exist between expressive vocabulary and reading ability in children from 

primary school (Wise et al., 2007). In general, it has been found that L2 vocabulary knowledge 

is linked to L2 reading comprehension (Lervåg & Aukrust, 2010). As in an L1, the automation 

of lower hierarchy processes, such as word recognition is fundamental for comprehension 

(Kramer & McLean, 2019). The Dual Route Model (DRM; Coltheart, 2005) describes two 

routes, the lexical and the non-lexical route, to show how readers read aloud. The lexical route 

refers to the mental lexicon where words can be automatically stored and retrieved (more 

important for irregular words: e.g., “hoch” (high) than for regular words: e.g., “Sand” (sand)). 

The non-lexical route goes through the grapheme-phoneme correspondence (e.g., important 

for non-words like “brelo” or “blustof”). In terms of direct word recognition, the direct route is 
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important, where sight words can be retrieved. Sight words are words that can be retrieved 

within one second of occurrence (Ehri, 2005). In addition to memorizing familiar words, Letter 

Sound Knowledge (LSK) also plays an important role in the non-lexical route of DRM because 

it enables readers to decode unfamiliar words (Ehri, 2002). Both approaches should be 

possible for a reader to build up adequate reading competence in a language. Clemens et al. 

(2017) found that LSF, a sub-component, was predictive of subsequent reading fluency with 

respect to kindergarten children. Through a mediation analysis of results from a large-scale 

intervention study (N=152), Hulme et al. (2012) showed that problems in LSK and phoneme 

awareness can cause difficulties in later word-reading-proficiency in 5-year-old children.  

Fostering Second Language Acquisition 

In order to counteract hurdles in second language acquisition and to offer L2 students 

an opportunity to acquire an L2 adequately, it is necessary provide effective support. The dual 

coding theory (DCT; Paivio, 2008) states that there is a verbal way and a non-verbal way (i.e., 

pictures) to store information underlining the importance of presenting new input verbally and 

non-verbally in a language, especially for L2 students (Huang et al., 2019). The verbal way is 

related to linguistic information (e.g., sound) and the non-verbal system is linked to visual 

information (e.g., pictures) (Paivio, 2007). According to Reed (2010) using both systems, 

maximizes the likelihood that information will be stored adequately.  

Another way to train new content is either through explicit (intentional) training or implicit 

(incidental) training (Jin & Webb, 2020) – or a combination of both (Choo et al., 2012). 

intentional learning means that the learner is aware that he is learning something, and 

incidental learning means that the learner learns something like a by-product without being 

aware of it (Webb & Nation, 2017). In the case of incidental learning, it has been said that 

words are easier to acquire through repeated occurrence in context (Webb & Nation, 2017). 

Maurulis and Neuman (2010) conducted a meta-analysis about the impact of vocabulary 

interventions on the language development of pre-K and kindergarten children and found an 

overall effect size of g=0.88 of vocabulary training on word learning. Moreover, it was found 

that a combination of implicit training and explicit training lead to a higher effect size (g=1.21) 

than explicit (g=1.11) and implicit (g=0.62) in isolation. Hulme et al. (2012) found that teaching 

LSK and phoneme awareness explicitly in a reading and phonology intervention lead to an 

improvement of these two abilities.  

It has been shown that multi component supports, including amongst other, phonics, 

vocabulary and fluency increases the probability of becoming a good reader (Foorman & 

Torgesen, 2001). A recently published literature review by Donegan and Wanzek (2021) 

showed that multi component reading interventions for elementary school with the highest 

effects incorporate instruction in decoding on the word level and in summary multicomponent 
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interventions are promising with regard to improve foundational reading skills and reading 

comprehension.  

Storytelling 
Listening to stories has been shown to influence language development on different 

areas positively in children (Isbell et al., 2004). Storytelling is a procedure where a teller tells a 

story in an authentic environment using gestures, vocalization and images to convey a certain 

message to the audience who are incorporated in the storytelling procedure (Mello, 2001). 

Storytelling has the ability to engage learners personally (Brewster et al., 2002), motivate 

learners, and spark interest in the subject matter (Wright, 2013). Using storytelling does have 

positive impacts on child’s oral and written language development (Baker et al., 2013; Fien et 

al., 2011) and through the procedure of storytelling facts as well as vocabulary can be 

memorized better (Wajnryb, 2003). Lenhart et al. (2018) focused on the impact of story 

listening on vocabulary acquisition and found that vocabulary was acquired incidentally without 

any word explanation with a moderate effect (d=0.37) which was in turn not stable over time 

(age 3-6) concluding that using only incidental vocabulary training might not be sufficient 

enough. A meta-analysis by Mello (2001) indicates that using storytelling led to gains in 

vocabulary, fluency and writing skills, amongst other variables. Suggate et al. (2013) examined 

storytelling in 2nd and 4th grade German readers and revealed that more freely storytelling has 

more benefits than simply reading the story.  

Read aloud has been shown to be effective for vocabulary, comprehension and 

narrative language in first graders (Baker et al., 2020) and for phonological awareness 

(Swanson et al., (2011). Since storytelling belongs rather to the implicit method, adding 

flashcards to storytelling in order to teach components explicitly would be, according to 

Maurulis and Neuman (2010), a further boost in effectiveness. Two additional studies by 

Barwasser et al. (2020) and Knaak et al. (2021) investigated a combined storytelling 

intervention consisting of implicit and explicit components on vocabulary acquisition in English 

language learning of students with and without learning disabilities showing that this 

combination is effective in the context of vocabulary acquisition. Barwasser et al. (2021) went 

a step further and examined the combined storytelling method in German Second Language 

learners from primary school on vocabulary and reading with overall positive effects. 

Motivation and Self-Graphing  

In second and foreign language acquisition, the ability to increase competence in a 

language often depends on how motivated a learner is (Ghenghesh, 2010). Adding 

motivational components to an intervention can be specifically successful (Leko, 2016; 

Bownman-Perrott et al., 2013). It has been shown that incorporating self-monitoring 
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procedures, such as self-graphing, the visualization of a student’s own progress showing 

earlier scores and current scores (Stotz et al., 2008; Guzman et al., 2018; McKenna & Bettini, 

2018), reading achievement can be improved for students with disabilities (Laurice & Eveleigh, 

2011) and on task behavior as well as general academic productivity (DiGangi et al., 1991). 

Self-graphing can be realized by providing students with a graph overview where they can 

enter their scores after each measurement point in order to follow their own learning progress 

step by step. A meta-analysis by Guzman et al. (2018) revealed large effects of self-monitoring 

procedures on reading performance in K-12 students (TauU = 0.79, p<.001). 

Research Questions 

Based on the knowledge that there are a large number of low-performing German as a 

second language students in Germany, with both behavioral problems and motivation playing 

a significant role, a multi-component storytelling intervention was designed to simultaneously 

address three of important components in language learning: vocabulary, LSF, as well as sight 

word reading, and to investigate its effects on German L2 students with and without behavioral 

problems. In addition, we have implemented a social validity questionnaire in order to figure 

out the acceptance of the intervention rated by the participants. Assessing social validity is a 

necessity to crystallize the acceptance and usefulness of interventions (e.g., Briesch et al., 

2013).  Accordingly, the four research questions are:  

1) Does a multi-component storytelling intervention lead to an increase in expressive 

vocabulary in German L2 students with and without behavior problems? 

2) Does a multi-component storytelling intervention lead to an increase in LSF in German L2 

students with and without behavior problems? 

3) Does a multi component storytelling intervention lead to an increase in sight word reading 

in German L2 students with and without behavior problems? 

4) How was the intervention evaluated by the participants in terms of social validity? 

Material and Methods 

Participants and Setting 

The present study was conducted at an inclusive elementary school in a large city in 

North Rhine-Westphalia, Germany, targeting grade 1. To participate in the study, teachers of 

the respective classes were to identify all students who met the criterion 'German as a second 

language' (N=10). In addition, appropriate parental consent to participate in the study had to 

be obtained.  

The teachers received a teacher questionnaire to obtain relevant information on the proposed 

students regarding socio-demographic characteristics. 
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German Vocabulary Test 

A vocabulary test (WS/ZF-R; Weiß, 2007) in the form of a group screening was used 

first to assess the students' verbal language skills. The WS/ZF-R measures colloquial 

vocabulary beyond the basic vocabulary of the German language and is used to determine the 

developmental level of verbal skills of students. The test sheet contains 30 multiple-choice 

items with five alternative answers each. Each task consists of a key word being given first. 

Subsequently, the respondents have to select the word from the five alternative answers that 

has a similar meaning as the given keyword. The reliability of the WS/ZF-R was assessed 

using the split-half method (N = 618), where values ranged from rtt = .79 to rtt = .90 with a 

mean value of rtt = .87. For the correlation with German grades (N = 689), the value was r = 

.48 (Weiß, 2007). The results are shown in percentiles (PR) and a PR under 15 means 

underdeveloped. For example, a percentile of 15 means 15 percent of the subjects in the norm 
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sample scored the same or fewer points. The participant with a PR of 15 therefore belongs to 

the 15 percent of the weakest in his age group. 

Salzburg Reading and Spelling Test (SLRT II) 

The Salzburg Reading and Spelling Test (SLRT II, Moll & Landerl, 2010) was used to 

assess reading ability at the word and pseudoword level. These two subtests each consisted 

of a one-minute reading fluency test by reading given words and pseudowords. The total time 

required is time-efficient at approximately five minutes. The parallel test reliability ranges from 

.90 to .98 and correlations with other German reading tests range from .69 to .92. All 

participants who had a percentile below 15 were selected for the study. 

Test for phonological awareness (BAKO 1-4) 

A test for phonological awareness for grades 1-4 was additionally used (BAKO 1-4, 

Stock et al., 2017). There are a total of 174 tasks divided into seven subtests: 1. pseudoword 

segmentation, 2. vowel substitution, 3. residual word determination, 4. phoneme interchange, 

5. sound categorization, 6. vowel length determination, and 7. word reversal. The time required 

to complete the test is approximately 30 minutes. Norms are available for each grade level 

(N=876) and reliability shows that internal consistently varies by grade level (between α = .90 

and α = .92, split-half reliability between r = .90 and r = .94). Criterion-related validity with 

reading or spelling performance measured by standardized tests varies by grade level between 

r = .42 and r = .68. (Stock et al., 2017). Results are again shown in PR.  

Integrated Teacher Report Form (ITRF-G) 

The Integrated Teacher Report Form (ITRF; Volpe et al., 2018) represents a multilevel 

screening procedure used to identify student behavior difficulties. In the present study, the 

ITRF-G short version is applied, which is the German translation of the English version. Using 

the test, evidence-based interventions can be individualized for all students with behavioral 

difficulties. In the research conducted, the screening is conducted by the classroom teachers 

as they are in the best position to assess the students' behavior. The teachers assess specific 

behaviors of the students on an assessment sheet and the items are created based on the 

factors "learning related behavior” and "oppositional/disruptive behavior". The ITRF-G is 

administered in a short version with 16 items, whereas the original version includes 47 items. 

The conducted short version has been positively evaluated and shows high internal 

consistency and sufficient test-retest reliability in terms of reliability and high external validity 

for all scales in terms of validity. The cutoff value for learning related behavior is 10 showing 

problems in this area (Volpe et al., 2018). 
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Word pretesting  

To crystallize the final training words and to ensure that the words were not stored in 

either the expressive vocabulary or the mental lexicon for reading, words were auditioned prior 

to the study. Once for expressive vocabulary and once for reading. The pool of words (N=143) 

came from the Metacom Symbols (Kitzinger, 2020) and care was taken to ensure that words 

were taken which the children could use well in everyday life. These words were queried both 

expressively and in reading. For the reading test (day 1), the 143 words were integrated into a 

PowerPoint presentation so that one word was on each slide individually. The slides were 

scrolled in 1-second intervals, since according to Ehri (2005) a word is considered a sight word 

if it can be read within 1 second of its occurrence. Here, all words that could not be read were 

marked.  

After a few days (day 2) the expressive test was performed with the exact same words. 

Here, the children were not shown the 143 words, but pictures matching the words. Here, too, 

there was a picture on a slide - there was no time limit. Now, for each picture, the children were 

asked what the word was called. All non-conscious words were marked and compared with 

the reading words. A total of 40 word-overlaps resulted for unknown expressive words and 

words not read correctly. The 40 training words in reading were the same as in vocabulary for 

the intervention and measurements later on. Thus, the children could neither read these words 

nor express them actively. The 40 training words, which were selected together with the 

teachers, had a mid-frequency of M= 10.5, meaning that the words appear 10.5 times per 

million words in a corpus (Brybaert et al., 2018). To estimate the frequency, we used the 

childlex database (Schroeder et al., 2015).  

The students (N= 10) are divided into three groups. Group 1 had three children, group 

2 had three children and group 3 had four children. All participants learned German with the 

entry of kindergarten at age 3-3;5. According to COVID 19 rules, groups were not allowed to 

be mixed across classrooms. Each group has a different baseline time and thus starts the 

intervention with a time delay. Three children are dropped from the data because they have 

too much missing data due to COVID 19 quarantine regulations. As a result, the finale sample 

for this paper is N=7.  

Design  

The present research utilized a multiple-baseline design across participants to examine 

the effects of the intervention. A single case analysis is often understood to be a study of one 

individual. However, a multiple-baseline design embeds subcases within an overall case. The 

introduction of the intervention is temporally staggered across the subjects. The goal of 

implementing a multiple-baseline design is to substantiate a cause-effects relationship by 

demonstrating that changes in the dependent variable only occur when the treatment is given 
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(Lane et al., 2017). First, a baseline of varying length is performed with 5-7 sessions. After 

each of these sessions, the dependent variables were collected. After completion of the 

baseline phase, the intervention starts in the following sessions. Data was also collected after 

each intervention session (e.g, baseline 1 – measurements; baseline 2 – measurements -

…intervention 1 – measurements; intervention 2 – measurements; intervention 3 – 

measurements). Each group was randomly assigned to a specific baseline length resulting in 

group 1 = 5 baselines, group 2 = 6 baselines and group 3 = 7 baselines. The baseline and 

intervention sessions took place three times a week for 25 minutes, after which the children 

were measured individually for each of the three dependent variables. The entire period 

spanned 6 weeks and one week of diagnostic testing. Due to a previous school closure 

because of COVID 19, the study started later and comes to 18 measurement time points of 

originally planned 24. Two master’s students for special needs education functioned as test 

leaders and interventionists. Both supported each group together.  

Dependent variables and measurement 

In total, there are three dependent variables: Expressive vocabulary, sight word 

reading, and LSF. The 40 training words were used for expressive vocabulary and for reading. 

For LSF, all letters from the German alphabet were measured. 

1) Expressive vocabulary: The 40 training words were packed into a PowerPoint 

presentation in the form of pictures, with one picture per slide. For each picture, the 

child was asked if he knew the name of the word. The total number of correctly 

conscious words expressive was transferred to an Excel table per measurement point. 

2) LSF: All letters of the German alphabet were mixed and written on two 8.3 x 11.7-inch 

sheets, so that a total of 104 letters could be seen. The child was now asked to 

pronounce as many sounds as possible correctly within 1 minute. A timer was set to 1 

minute and the two test leaders listened attentively. The total number of correctly 

pronounced sounds was also entered in the Excel table for each measurement point. 
3) Reading: The 40 training words written were embedded in a PowerPoint. Here, one 

word per slide was written down. The slides were separated by hashtags and were laid 

out in 1-second intervals (see Ehri 2005). Again, the total number of correctly read 

words was recorded in an excel table per measurement time point. 
Intervention Material  

For the direct instruction of the words and the sounds, a phonetic table and 8.3 x 11.7-

inch flashcards with the letters on them and 8.3 x 11.7-inch flashcards with the picture and the 

matching word were used. For the storytelling intervention, short stories were required for each 

session. Before the study started, the master students talked to the children about their 

interests to determine the focus of the stories. In total, there was one full story with sub-
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chapters per session. The stories (example Figure 1) were self-written with somewhat the 

same length and formatting. Additionally, care was taken to ensure that all words occurring 

were not too difficult. The training words were always embedded and from the pool of 40 words 

always 5 were taken into one story which appeared twice on one story. The words were 

randomly assigned to the stories, making sure that in the end the words occurred in equal 

proportions. The training words in the story were always highlighted in blue, while the rest of 

the font was black.  

 

Regarding the motivational system, there were three self-graphing sheets for the 

children corresponding to the three dependent variables. Each sheet consisted of several rows 

one below the other, which were supposed to represent the sessions. The rows consisted of 

small boxes that were supposed to represent the number of words/sounds correctly known 

where the participants were asked to color the amount of correct known words/sounds after 

each measurement point.  

 

 

 



 Appendix F Article 6 
 
236 

 

Procedures 

Baseline 

The baseline (A phase) is used to record the actual state in a multiple baseline design. 

Before the storytelling intervention starts, all three groups go through a baseline phase of 

different lengths for the groups. The baseline activities must not have anything to do with 

reading, vocabulary or LSF, so that the dependent variables are not already promoted in the 

baseline. Thus, during baseline condition, games, puzzles and math problems are solved 

together in 25 minutes. These are simple tasks that do not explicitly promote vocabulary, 

reading or the LSF. Afterwards, the three dependent variables are measured for each child.  

Storytelling 

After the baseline (A) phases are all completed, the groups begin the intervention 

phase (B phase). The group constellations remain unchanged. Storytelling can be divided into 

two stages. In the 1st stage (10 minutes), the kids sit in a semi-circle around the interventionist 

who is firstly introducing the words to be learned directly to the participants. Both, the words 

and letters of the last story (despite session one), are repeated, and the words and letters of 

the current story are introduced through flashcards and a phonics table. In order not to overtax 

the children, only 10 of the 40 words are directly instructed per session. The interventionist 

holds up the flashcard with the word and the picture, covers the written word and asks the 

children, based on the picture, whether they know what it means. Then they talk about the 

word. Then the interventionist uncovers the written word and asks the children if anyone can 

read the word aloud. Then everyone reads together and then the interventionist reads the word 

again. After that, the interventionist lifts up the phonics picture. For each intervention session, 

10 sounds were randomly selected to be trained. Using the phonics picture and the words, the 

interventionist asks, for example, for an "L": who knows how to pronounce that?" “And can you 

find the sound in one of our words?". The procedure lasts 10 minutes.  

The 2nd stage (15 minutes) involves the process of storytelling. The stories were 

learned by heart by the interventionists and the text serves the children to follow the story and 

see the marked training words. Each story is told out loud to the students and if a training word 

is appearing in the story, the story is paused and the word as well as one sound is discussed 

using the appropriate flashcards (a word with a matching picture). After the storytelling, the 

three measurements are carried out with each child individually and feedback on the learning 

process follows on the self-graphing sheets. Each time after the measurement, each child 

enters the number of correct known items in two separate self- graphing sheets for the amount 

of correctly read words and correctly known word expressively. 
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Treatment Fidelity  

In order to record treatment fidelity in the present study, the experimenters were first 

provided with a detailed script with steps to be followed. Additionally, the implementers were 

given a checklist to complete at the end of each intervention session without being aware of 

the intention of the sheet. This was used to reflect on compliance with what was outlined in the 

script. The checklist is divided into six sections: Environment/ external circumstances, 

planning, materials, procedure of support, diagnostics/ feedback, and handling student 

behavior during support using three response options ('yes'; 'no'; 'not applicable'). In addition, 

a free field was available to the investigators for comments on special features in the context 

of the support. The inter-rater reliability is 100%. 

Social Validity 

In order to measure the acceptance of the support by one of the students, a 

questionnaire was designed within the framework of social validity, which was handed out to 

the students at the end of the support. The interventionists were not present in order to avoid 

biased results and to obtain an honest opinion from the students. the questionnaire contains 9 

items which should be rated on a scale from 0(=completely not agree) to 4 (= completely 

agree). The items were as follows: 1) Storytelling has helped me to be able to read words 

correctly; 2) Storytelling helped me learn words and their meanings; 3) Storytelling helped me 

to pronounce sounds correctly; 4) I understood well the meaning of the promotion; 5) I have 

learned a lot during storytelling; 6) I gladly came to the intervention sessions; 7) The self-

graphing sheets were fun; 8) The stories were great; 9) I would like to do more with stories in 

school. 

Data analysis 

The entire data analysis was done using the statistics program "R" and the Scan 

Package for multiple baseline design analysis in order to estimate the intervention (B phase) 

effects compared to the baseline (A phase). The graphs (Figures 3-5) for each dependent 

variable serve for visual analysis. In addition, mean and median values of the two phases as 

well as the maximum values in phase A and phase B were determined and Mean Baseline 

Difference (MBDi). MBDi is a non-parametrical method which measures increase of a certain 

output from baseline (O’Brien & Repp, 1990). Further, overlap measures were used including 

the Non-Overlap of All Pairs (NAP, Parker et al., 2011a), the percentage exceeding the median 

(PEM, Ma, 2006), the Percentage of All Non-Overlapping Data (PAND; Parker et al., 2007), 

and finally the Tau-U additionally considering an A phase trend using the formular: A vs. B + 

TrendB − TrendA. TauU measures data non-overlap between phase A and phase B (Parker 

et al., 2011b). 
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The single-case reporting guidelines by Tate et al. (2016) suggest the use of inferential 

statistics to directly test for treatment effects. Even though there is still no universal gold 

standard for analyzing data from respective experiments, hierarchical piecewise regression 

modeling has become the most common tool for investigating the null hypothesis (Manolov, 

Amau, Solanas & Bono, 2010; Raudenbush & Bryk, 2002; Waddell, Nassar & Gustafson, 

2011). In this approach, the data points during baseline of one individual are used to calculate 

a regression line and estimate the progression of the data during the intervention. Changes in 

level and/or slope across phases can then be tested for statistical significance (Level 1 

analysis). Subsequently, data over several individuals can be accumulated to examine causal 

elements behind treatment effectiveness (Level 2 analysis). When regression modeling is used 

in group studies, each data point stems from a different individual. However, if this approach 

is applied in single case Level 1 research, the data points stem from one and the same person. 

One of the basic requirements for using parametric statistics (like regression analysis) is the 

independency of the distributed errors. There is no logical reason to assume that errors of 

different individuals are statistically associated. In contrast, the danger of autocorrelation in 

single case research is ever-present. For example, it is anything but unlikely that errors in 

observations that are close together in time are more similar than those that are more distant. 

The degree to which they correlate corresponds with the risk of incorrectly rejecting a true null 

hypothesis. To reduce the likelihood of mistakenly dismissing the absence of a given effect, 

we used a statistical package for R called SCAN (Wilbert, 2021) that controls for 

autocorrelation in single case data. 

Results 

Expressive Vocabulary 

Overall, the visual baseline is very flat for all participants and there is a steady increase 

in the B phase. Tila (M=5.00), Abden (M=7.50) and Elif (M=8.83) start with slightly higher 

values in the A phase while Lio (M=0.00), Kim (M=0.50), Nele (M=1.80) and Niek (M=2.50) 

start very low. The highest mean value in the B phase is shown by Tila (M=31.42) and the 

lowest value is found in Niek (M=15.75). The highest increase is shown by Kim (3034%) and 

Lio (2469%9 and the lowest increase is shown by Baden (217.73%) and Elif (246.32%). Tila, 

Nele and Elif reach the maximum possible score of 40.00 in the B phase. 
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With regard to the overlap measures, the NAP shows the maximum value of 100.00 

across all subjects (p<.001 - p <.01). The same picture can be seen for the PEM and the 

PAND. The Tau-U also shows statistically significant values (p<.001) which can be interpreted 

as a large change for Kim (0.69), Tila (0.70) and Niek (0.74) and as a very large change for 

Lio (0.83), Elif (0.84), Nele (0.88) and Abden (0.89). 
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The results of the regression analysis show for group 1 a statistically significant slope 

effect from A phase to B phase (p<.05) with a beta coefficient of 2.464 and thus, an 

improvement by this value per intervention session. Group 2 shows a statistically significant 

level effect (p<.01) as well as a slope effect (p<.01) with an improvement of 2.379 per session. 

For group two a significant level effect (p<.05) and slope effect (p<.001) can also be seen with 

a beta coefficient of 1.668. As expected, a statistically significant level effect (p<.01) from the 

A phase to the B phase and a significant slope effect (p<.001) from the A phase to the B phase 

can be seen. The subjects managed to improve by 2.259 more expressive correctly conscious 

words per intervention session. 

 

Letter Sound Fluency (LSF) 

Visually, it can be said that the baselines here are not so flat compared to the 

expressive vocabulary and that positive trends can be partially assumed. Lio (M=21.75), Kim 

(M=31.00) and Tila (M=21.60) start relatively low and also show no trend tendency in the A 

phase. Nele (M=46.00), Niek (M=36.17), Abden (M=29.33) and Elif (M=37.83) start with slightly 
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higher values and show a positive trend tendency. Overall, however, there is also a clear 

increase for each test person in the B phase. 

 

 

The overlap measures showed strong effects (94.00-100.00) for all children in the NAP, 

which were also statistically significant (p<.01-p<.001). The PEM shows a maximum value of 

100.00 for Lio, Nele, Niek and Abden and a value of 91.67 for Kim, Tila and Elif. The PAND 

also shows that the intervention was highly effective for all subjects (91.18-100.00). The Tau-
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U, taking into account a possible A phase trend, shows a moderate effect for Niek (0.52, p<.01), 

and a large change for the remaining children (0.62-0.69, p<.001). 

 

Regression analysis showed neither a significant level effect (p =.50) nor slope effect 

(p=.38) for group 1.  The same can be said for group 2. Group 3, on the other hand, shows a 

statistically significant leveleffect from the A to the B phase (p<.05), but also a trend in the A 

phase (p<.05). Overall, there is a significant leveleffect (p<.05) and an A-phase trend (p<.01). 

 

Reading 

Visual inspection shows enormously flat baselines with no positive trends. Significant 

increases in the B phases can only be found for five children. Lio and Kim initially show no 

improvement until the end, when there is a discrete increase. Kim (M=0.00) and Lio (M=0.25) 

start with the lowest values in the A phase and Niek (M=1.33) and Abden (M=0.83) with the 

highest values. the highest mean values in the B phase are shown by Nele (M=26.62) and Elif 

(M=20.25) and the lowest values by Lio (M=2.08) and Kim (M=2.67). The largest increase from 

A to B phase is shown by Nele (2562%) and Elif (2922%) and the least increase can be seen 
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in Kim (267%) and Lio (732%). Only Nele reaches the maximum value of 40.00 in the B phase. 

Lio and Kim show the lowest values with a maximum of 7.00 and 8.00. 

 

 

Further, the overlap measures for the NAP show a medium effect for Lio (82.00, p<.05), 

Niek (90.00, p<.01), and Tila (92.00, p<.01) and a strong effect for Abden (97.00, p<.001), Elif 

(97.00, p<.001), Nele (99.00, p<.011), and Kim (100.00, p<.01). The PAND testifies medium 

effects for all except Nele and Kim, who show strong effects. A similar picture emerges for the 



 Appendix F Article 6 
 
244 

PEM. The Tau-U shows a large change for Lio (0.61, p<.001), Kim (0.63, p<.001), Tila (0.69, 

p<.01) and Niek (0.69, p<.001). Abden (0.81, p<.001), Elif (0.87, p<.001) and Nele (0.88, 

p<.001) show a large to very large change. 

 

The results of the regression analysis at level 2 show no statistically significant level 

(p=.11) or slope effect (p=.18) for group 1. Group 2 shows a statistically significant slope from 

A to B phase (p<.05) with an increase of 2,503 correct words per intervention session. Group 

three shows a very similar picture (slope; B=2.502, p<.05). Overall, a significant slope effect 

can be observed with a beta coefficient of 1.224 (p<.05). 

 

Social Validity 

In terms of social validity, all participants have a very positive attitude towards the 

intervention overall. With regard to word reading, only Lio and Kim stated: "partly agree". 

Overall, "completely agree" dominates on all items. The children found that the storytelling 

helped them, they understood the meaning of the promotion and would like to do more 

storytelling in school. The students also liked the self-graphing. Only Niek rated: "partly agree". 
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Discussion 

Main findings  

The study presented was designed to estimate the effects of a storytelling intervention 

on the variables: vocabulary, LSF, and sight word reading in students with German as a second 

language with and without problem behavior. The background is the increasing number of 

students with GL2 and at the same time the increase of students with German as a second 

language and weak school performance especially in the area of reading. L2 students are 

educationally disadvantaged due to their deficits in the language. It is of particular importance 

to teach these students the language adequately in a motivating way. 

Overall, the results are consistent with findings that have looked at multicomponent 

intervention (Donegan & Wanzek, 2021; Foorman & Torgesen, 2001) and the dual coding 

theory (Paivio, 2008) which states that using verbal and non-verbal system of process 

information is highly effective in order to finally store information. Moreover, the findings are 

also consistent with the meta-analysis by Maurulis and Neuman (2010) that conveying 

knowledge explicitly and implicitly in combination leads to the highest effects. Looking at the 

effectiveness on vocabulary acquisition, it can be seen that all subjects show an immense 

increase in the B phase, with all baselines being relatively flat. Niek, Kim and Tila show the 

weakest effects, although even these can be classified as large. Kim is by far the weakest in 

the vocabulary pretest with a PR of 5. For her, this may be due to the fact that she has great 

problems building vocabulary overall. In contrast, Tila and Niek perform better in the 

vocabulary pre-test, but unlike Kim, they have greater problems in learning-related behavior 

and the highest problem scores overall in the group. Particularly, problems in attention 

processing might be a reason here as describe in the literature (Peterson et al., 2013). Abden 

and Nele are among the strongest performers in terms of vocabulary, but both also show the 
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best results in the vocabulary pretest. It might be easier for them to learn new words if their 

overall vocabulary is already larger. While Abden has problems with learning-related behavior, 

which does not seem to play a major role here, Nele shows no problems in this regard. The 

results of vocabulary acquisition are consistent with the findings of Barwasser et al. (2020), 

Knaak et al. (2021) and Barwasser et al. (2021).  

Furthermore, for the second dependent variable LSF, the baseline results are higher, 

i.e., some children have already had experience with German letter sounds, while others show 

a flat baseline with lower values. Niek is the weakest and Lio as well as Abden the strongest. 

Niek shows by far the weakest results in the pretest in the area of sound categorization, which 

could be a reason for his problems in the area of LSF. Overall, Abden is also one of the weakest 

students in the phonological awareness pretest but sound categorization is his best sub-

category with a PR of 28. Like Abden, Lio also has problems in learning behavior which also 

does not seem to play a major role. However, overall results show that the intervention does 

have a positive impact on LSF which is an important indication since Hulme et al. (2012) has 

shown that problems in LSF is related to later word-reading difficulties which is referred to 

almost the same age as the participants of the current study.  

With regard to sight word reading, the overall performance is weaker, especially for Lio 

and Kim. Except for Nele and Elif, the others seem to take longer to automate the words. One 

explanation for this could be that weaker readers often take the non-lexical route because they 

also have greater problems with the lexical route (De Jong et al., 2012). Thus, the children try 

to decode the words each time instead of storing them as a whole, for which the 1 second in 

the measurement is not sufficient. Thus, for these children it takes a longer time until they 

seem to change the route. Nele and Elif both have much higher scores in phonological 

awareness and also in pseudoword reading, which should make it easier for them to memorize 

the words as a whole more quickly, as they are better readers. In reading, they are among the 

strongest of the subjects in the pre-tests, along with Abden, who scores third best in effect 

sizes. Elif, like Nele, shows no problems in learning-related behavior. Lio and Kim are among 

the weakest subjects overall in terms of reading and phonological awareness. Perhaps the 

Polish L1 also plays a role because L1 background can influence L2 word recognition (Wang 

& Koda, 2007). According to Catts (1993) phonological awareness is more closely related to 

word recognition than measures of vocabulary in young 1st grade children with phonological 

difficulties and Lio as well as Kim perform poorly in both areas. Another explanation could be 

that Lio and Kim might have problems in rapid automatized naming, which is important with 

regard to naming speed and the retrieval of sight words from the mental lexicon, especially in 

the German language (Huschka et al., 2021; Landerl & Wimmer, 2008). Nevertheless, Abden, 

Niek and Tila also display severe problems in phonological awareness and need longer time 

to respond to the intervention in word recognition. Niek and Abden have better reading 
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performance in the pretest while Tila performs similarly weak in the pretest as Lio and Kim. So, 

what could be the reason? In the case of Tila, it could actually be the learning-related behavior 

that causes problems, or frustration, while in the case of Niek and Abden, the behavioral 

problems do not seem to have such an impact. One reason could be the overall better reading 

performance of the two students, which counteracts the problem behavior. 

Overall, the intervention seems to work really well for one variable and well for the other 

two. Storytelling seems to also has an effect on the reading of sight words and goes partly in 

line by meta-analytic finding by Roberts et al. (2020) who were focused on foundational reading 

instructions for students with problem behavior in grades K-12 (g=0.86) as well as small group 

reading instruction for grade 1-4 (e.g., Scammacca et al. 2015). With regard to students who 

struggled with sight word reading, one can see that even with those with a slow increase, the 

increase seems to come after some time. Another assumption could be that the intervention 

should have been prolonged in order to achieve greater effects. Also, behavior might have 

played a role in some cases in combination with very low score in the pre-testings. Reflecting 

on the importance of motivation, especially in language acquisition, self-graphing probably 

contributed in part to the effects, as studies have pointed to the effectiveness of self-graphing 

in intervention and especially in reading interventions (Bowman-Perrott et al., 2013; Guzman 

et al., 2018; Leko, 2016; McKenna & Bettini, 2018; Stotz et al., 2008;). Especially regarding 

the social validity results where all children despite Niek, who seemed to be unsure, rated self-

graphing as positive. Moreover, the results of the social validity questionnaire revealed that all 

participants rated the interventions as positive. With regard to reading, Lia and Kim gave worse 

scores than the others, but this is also understandable, since both could hardly benefit in sight 

word reading, also compared to the others. 

It is also noticeable that the language background does not necessarily play a role. The 

Polish background is only noticeable when improving the visual vocabulary, but this does not 

necessarily mean anything. The sample is much too small to be able to make statements about 

this. Also, problem behavior did not seem to play a role across the board. This may be due to 

the fact that the children were taken out of the classroom and trained intensively in a small 

group. In general, small group interventions, especially with regard to reading have been 

shown in a meta-analysis by Hall & Burns (2018) to achieve a large effect size for elementary 

students (g = 0.64) (also see Nielsen & Friesen, 2012) which can be also referred to Roberts 

et al. (2020) who examined the effects for primary school students with behavioral problems 

in a meta-analysis. 

Limitations 

In addition to the promising results, there are some imitations: First, the intervention 

took place during the COVID-19 pandemic, where everyone in the school had to abide by 
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specific rules and it was generally unruly in the school. Groups were therefore not allowed to 

be mixed from different classes. With regard to reading, it can be seen that those with very 

weak performance at the phonological level also have greater problems storing the words as 

sight words. Here it would probably make sense to stay one level lower and train the LSF and 

other aspects of decoding more intensively. Furthermore, this is a multiple baseline study, 

which means that we focused on individual students, making it difficult to generalize the results. 

Nevertheless, the results give important indications with regard to the support of struggling 

students with GL2 with and without behavioral difficulties. The advantage of a multiple baseline 

study is that it allows us to see individual learning trajectories and to find out specifically how 

the intervention is received by different students.  

Another limitation is that there is a certain probability that the children have also 

become better through the repeated measurements each time after the sessions. We have 

tried to counteract this by randomizing the order of the items in each test, but we cannot 

exclude it for sure. However, since there are no trends in the baselines where only testing was 

done, it could be argued that the influence of testing was not too great. A further minor limitation 

is the measurement time point of the first group in the baseline, since across the board at least 

5 measurement time points are always recommended in each phase. after Kratochwill et al. 

(2013), however, at least three measurement time points are also sufficient to be able to make 

a statement. Due to time constraints, it was not possible to extend the baseline. And, as with 

all multi-component interventions, of course, one does not know which component worked for 

which parts. At the current time, it is not possible to say exactly to which parts the various 

components (such as self-graphing and implicit vs. explicit teaching) have had on the 

dependent variables. Since this intervention seems to work in this package, it is basically not 

the intention to examine the individual parts separately, as the package is very easy and 

straightforward to implement in the classroom. 

Implications 

A first goal would be to estimate the storytelling intervention on a larger sample and 

make generalized statements. Furthermore, the intervention would be compared to other 

interventions in order to see which support option seem to be most effective in the area of 

language acquisition. In the course of this, one could also look at whether the method also 

works with a whole class or if it is limited to small groups. In the context of digitalization and 

especially the current school closures worldwide due to the COVID-19 pandemic, which has 

once again shown how important digital learning is in schools, the storytelling intervention 

could be digitalized and made available via apps or web-based tools.  

The intervention in its current form was rated very positively, which gives us an 

indication that despite the overall good effects on all three dependent variables, the 
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intervention is accepted across all participants. The further implication of this is to continue to 

conduct the social validity survey in future research to gain more insight into the overall 

acceptability of the intervention, which according to Briesch et al. (2013) is a necessity in 

intervention research. Last implications are the different languages and behavioral problems. 

It would be interesting to see whether the effects differ between children from different 

language backgrounds (Wang & Koda 2007). In addition, one could also record the abilities in 

the surveyed variables in the L1 in order to identify possible correlations here. Furthermore, 

the study looked at children with learning-related behavior problems. A continuation would be 

to see if the intervention would also help with students with disruptive behavior, which is a big 

challenge for teachers today (Rosenberg & Jackman, 2003). Also, measuring rapid 

automatized naming beforehand would be interesting since it is linked to rapid word retrieval 

and reading, particularly in the German language which is more transparent than e.g., English 

(Landerl & Wimmer, 2008).  

Conclusion 

It is enormously important to support struggling language learners in all components of 

a language in order to provide equal chances with respect to school and later job possibilities, 

especially to actively address the results of the PISA survey (OECD, 2019). Also, Morgan et 

al. (2008) showed that first graders with reading problems are more likely to show off task-

behavior and general problem behavior in grade 3. Also considering the meta-analysis by 

Chow and Wehby (2018) on the negative relationship of language problems and behavioral 

difficulties, it is imperative to counteract this, particularly when students already display some 

kind of problem behavior. Also, one should consider the Matthew effect that stronger readers 

become stronger and weaker readers become weaker particularly in the first years of school 

because they start to dislike reading (Stanovich, 1986). Thus, early prevention in school failure 

is really important, specifically for students with GL2 and those with additional problem 

behavior who struggle with reading. This storytelling approach should give teachers, educators 

and researchers an indication of how an intervention in this area could look like which can train 

different areas of language at the same time and matches the concept of inclusion by Booth 

and Ainscow (2011) to integrate students with different competencies and characteristics as 

well as from different backgrounds. 
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Abstract 

The English language plays a major role around the world, making it important to learn English 

in order to participate and communicate in our globalized age. Adequate foreign language skills 

are important for everyday life and can even enhance performance in one’s first language (L1). 

A growing number of very heterogeneous classrooms make it necessary to develop strategies 

that are beneficial for both high and low achievers. The purpose of this single-case study was 

to evaluate the effects of a multicomponent intervention consisting of storytelling, flashcards, 

and a reward procedure on 24 secondary-level students with and without learning disabilities. 

It appears that all participants benefited from the intervention and improved their sight word 

vocabulary knowledge. Students diagnosed with a learning disability showed the greatest 

improvements based on the results of visual analysis, effect size, and a piecewise regression 

analysis. In addition, follow-up data collected three weeks after the intervention showed that 

the effects maintained at a very high level. 

Keywords: storytelling, flashcards, group rewards, vocabulary recognition, English as 

a foreign language  

Introduction 

Importance of English as a Foreign Language  

Foreign language (L2) learning is an important aspect of education today. Almost two 

thirds of the world’s population are able to speak two or more languages (Crystal, 2006). It is 

especially essential to acquire English, one of the most widely taught foreign languages 

worldwide (Crystal, 2003). Thus, English skills can enhance success in school and the chance 

of future employment (Reddy, 2016); in addition, it can increase social participation, since 

many aspects of society even in non-English speaking countries are influenced by English 

terms such as social media, internet, news, advertisement, fashion, and so on. In sum, to give 

everyone the opportunity to participate fully in a multilingual society, foreign language learning 

is an important aspect of education for every individual regardless of the degree of their 

academic abilities (United Nations, 2006).  

For students whose literacy performance in their mother tongue lacks behind that of 

their peers, acquiring literacy in English as a foreign language is especially challenging (Fraser, 
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2007; Ganschow & Sparks, 2000; Kahn-Horwitz et al., 2006; Romonath et al., 2005). 

Nevertheless, numerous studies suggest that struggling children and youth can make great 

improvements in learning an L2 when provided with the right support (Sparks, 2006, 2016) 

while not being prevented from being successful in other subjects by learning a second 

language (Genesee, 2007; Kay-Raining Bird et al., 2012; Kohnert et al., 2005; Paradis, 2007). 

Further, L2 learning can increase motivation, participation and performance in students’ first 

language (L1) due to positive cross-linguistic links between L1 and L2 (Erdos et al., 2014; 

Sparks, 2009; Sparks et al., 2008). 

Due to the increasingly heterogeneous nature of classrooms today, teachers need 

methods that meet the needs of both high and low achievers when it comes to acquiring new 

language skills (Leons et al., 2009; McColl, 2005). 

Vocabulary Acquisition 

Overall performance in school depends heavily on the ability to retrieve specific 

information from long-term memory (Wolgemuth et al., 2008). Similarly, a main aspect of 

learning a foreign language involves the ability to recall vocabulary from long-term memory, 

the so-called mental lexicon. This area poses a particular challenge for many low achievers 

(Amiryousefi & Ketabi, 2011; Clark & Paivio, 1991; Simon, 2000). Therefore, sight word 

acquisition and repetitive practice are very important for relieving the demands on working 

memory and helping struggling students to store vocabulary and, as a result, lay the foundation 

for communicating in a foreign language (Coady & Huckin, 1997; Grabe, 2004; Morra 

& Camba, 2009; Schmitt, 2010). In particular, results of current research suggest that 

frequency of encounter (repetition) and additional support through, for example, visual or 

verbal mnemonics can facilitate vocabulary learning (Amiryousefi & Ketabi, 2011; Ramezanali 

et al., 2020; Uchihara et al., 2019). 

According to the Dual Coding Theory (DCT) (Paivio, 1991), gives advice what effective 

instruction should focus on. This theory assumes that multiple modalities help students to 

memorize information more easily. For example, when information is presented in a verbal, 

visual, and gestural way, the likelihood of the information being remembered increases (Paivio 

& Lambert, 1981). In the case of vocabulary learning, the use of visual, verbal, and gestural 

connections could facilitate memorization, as the inclusion of multiple modalities seems to 

increase the chances of remembering new words (Paivio & Lambert, 1981).  

Storytelling 

Storytelling offers one way of meeting the aforementioned requirements of effective 

learning (verbalization, gestural support) and, therefore, can activate and motivate learners as 

teachers tell a story in a very active and communicative way (Roney, 1996). The story is 

presented visually so that learners can read along while listening. In storytelling, new words 
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can be conveyed while embedding them in a meaningful context, and can bring teacher and 

students into a communicative circle (Cameron, 2001; Ellis & Brewster, 2002; Roney, 1996). 

Through communicative interactions between teacher and students, motivation as well as 

language acquisition can be enhanced (Ellis & Brewster, 2002).  

Furthermore, storytelling provides a relevant and motivating context that also appears 

to be effective when teaching vocabulary (Joshi, 2005). Thus, when new vocabulary is 

embedded into a meaningful context, it is more likely to be stored (Amiryousefi & Ketabi, 2011; 

Dong, 2013; Leons et al., 2009; Nation, 2015). If meaningful context is also highly connected 

to the learners’ interests, it is beneficial for remembering vocabulary, especially over time 

(Oxford & Scarcella, 1994; Van, 2009).  

To date, most studies that have examined storytelling in L2 learning have focused on 

improving reading comprehension and general language skills (Al-Mansour & Al-Shorman. 

2011; Hemmati et al., 2015; Huang, 2006; Kim, 2010), with results suggesting great benefits 

in comprehension and general skills. However, no study has evaluated the effects of 

storytelling on vocabulary recognition of English L2 learners, nor have any studies focused on 

students in inclusive settings. Barwasser et al. (2020) have previously evaluated the use of 

storytelling with students with learning disabilities and found multicomponent storytelling as a 

beneficial method for this group of students.  

Flashcards 

According to the DCT, unknown words can be stored in the mental lexicon more 

efficiently when introduced with visual support (Schmitt, 2010; Thompson, 1987; Uchihara et 

al., 2019). By adding flashcards to a storytelling intervention, the requirement of the visual 

modality can be fulfilled. This method has proven to have a positive impact on sight word 

acquisition in different subjects (Crowley et al., 2013; Rich et al., 2016). Indeed, flashcards 

often present words to be trained supported by matching pictures, which facilitates learning, 

especially in English as L2 (Abbasian & Ghorbanpout, 2016; Oxford & Crookall, 1990; 

Thompson, 1987). 

Motivational Components 

To implement storytelling as well as flashcards in the vocabulary learning of English L2 

learners with and without learning difficulties, it may be helpful to also include motivational 

components. Especially for struggling learners who most likely have experienced failure in their 

school career and therefore have developed foreign language learning anxiety (Horwitz, 2001), 

motivation is an essential component of learning (García & de Caso, 2004; Horwitz et al., 1986; 

Sparks, 1995). One way to motivate learners is to use a system of group rewards. Defined as 

a contingency in which receiving a reward is dependent on the behaviour of each member of 
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the group (Cooper et al., 2007), this strategy can help to improve students’ on-task behavior, 

as every learner is responsible for the success of the whole group. 

According to the relevant research, methods of self-monitoring are essential to ensure 

that such an intervention is successful. Thus, increasing learners’ self-regulation skills can 

improve academic success, self-motivation, and self-efficacy (Falkenberg & Barbetta, 2013; 

McDougall et al., 2012; Rafferty, 2010).  

Self-graphing as one component of self-monitoring has proven to be particularly 

practical in this context. As a method of visually recording students’ own learning process 

(Hirsch et al., 2013), self-graphing lets students make their own progresses transparent by 

recording daily results in a graph, for example. Monitoring one’s own learning curve has been 

found to have positive effects on-task behavior and academic success (Amato-Zech et al., 

2006; Gunter et al., 2003; Legge et al., 2010).  

Research Question 

– The present study took place in Germany, a major non-English-speaking 

country. German teachers are predominantly faced with inclusive classrooms, as especially 

students with learning disabilities attend general education classes as part of the realization of 

the Convention on the Rights of Persons with Disabilities (European Agency, 2017). To 

adequately support every student in very heterogeneous classrooms, it is necessary to 

develop methods that teachers can implement rather easily and that are beneficial for students 

with different levels of ability. 

– The aforementioned components of storytelling, flashcards, as well as 

motivational aspects, which all seem to have a positive impact on learning, and especially 

vocabulary learning, were combined in the study. The specific question underlying the study, 

therefore, was as follows: Can a multicomponent intervention consisting of storytelling, 

flashcards, group rewards, and self-graphing help students with and without learning 

disabilities acquire English vocabulary as sight words? 

Methods 

Participants and Setting 

The study was carried out at a secondary school in a low socio-economic area in North 

Rhine-Westphalia. It was concentrated on two seven-grade classrooms, one of which was an 

inclusion class. All students of both classes were included in the selection process for the study 

(N = 33). Final participants were chosen based on the following criteria:  

1) Low performance in English learning in general: the teachers gave information about 

the children’s previous assessment performance in English, especially vocabulary knowledge 

and learning difficulties, on the basis of test scores in the classroom setting. 
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2) Low performance on an English vocabulary test: A researcher-developed vocabulary 

pretest was additionally used, consisting of 120 common English words. The exact structure 

of the test is described below under instrument since it has the same structure as the 

measurement for collecting data during baseline and intervention. 

The words were selected from a list of the 1,000 most frequently used words in the 

English language (Education First, 2019). The vocabulary test was administered over three 

days (40 words each session) in order not to overwhelm the children. Students who translated 

10 or fewer words correctly (German orthography was not taken into account) into German 

and were recommended by the teacher based on previous results were eligible for the study.  

As a result of this process, a total number of 24 students, meeting the study criteria, 

participated in the study. Of these, three students were German second language learners 

from different language backgrounds and six had been diagnosed with a learning disability. In 

accordance with the common German definition, we considered students as having a learning 

disability if they had a disorder in one or more basic psychological processes that influences 

performance in listening, speaking, reading, writing, spelling, or mathematics (Turnbull et al., 

2004) and were additionally diagnosed with an IQ between 70 and 85 leading to school failure 

and the need for special support. This definition differs from the one commonly used in North 

America, but it is compatible with the conception of a learning disability in other parts of the 

world, like the UK (Gruenke & Cavendish, 2016). 

Through the aforementioned vocabulary test, 30 words were identified that were not 

stored as known words across the 24 participants for the storytelling intervention. 

Materials  

The stories told by three graduate university students who served as interventionists 

(prior to the study, the second author had briefed them on how to implement the treatment in 

three 45-minute sessions) were printed in big letters and presented in a ring binder that could 

be positioned so that students were able follow the story auditory and visually. The 12 stories 

for the intervention were authored by the interventionists (available from the first author upon 

request) who also conducted the intervention after being instructed by the authors of this study. 

They tried to keep the stories equal with regard to sentence structure and word difficulty. Every 

story consisted of 150 words and contained the same characters and was part of an overall 

framework plot. The stories dealt with topics related to the everyday reality of teenagers to 

arouse the participants’ interest. Furthermore, each story contained 10 randomly assigned 

words out of the 30 words to be trained. To draw attention to these words, they were highlighted 

on the printed version. In addition, 30 flashcards, each presenting one of the 30 words and 

related pictures on a 8.3 x 11.7-inch sheet, were used. Finally, for the self-graphing procedure 

as well as the group reward, self-created graphs and tokens were used. The graphs consisted 
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of 12 successive rows (maximum number of intervention sessions), each with blank boxes for 

writing the translation of the 30 training words. 

Design 

In order estimate the effects of the intervention both process-wise and individually, a 

single-case with a multiple baseline design across participants (AB) was applied (Ledford & 

Gast, 2018). The study took place over a period of six weeks. Participants were randomly 

distributed over six groups of four students each, who received intervention together. Only 

the six students with learning disabilities were evenly assigned to the groups. The groups 

were randomly allocated to three intervention start times. Data was collected after baseline 

and intervention sessions, totaling 16 measurements. The groups started the intervention 

with a time delay as they had a minimum of four and a maximum of six sessions, whereby 

two groups always started the intervention at the same time. Consequently, the intervention 

took place 10-12 times. A follow-up measurement was conducted three weeks after the 

intervention with a two-week vacation in between to determine how well students maintained 

the vocabulary over time. 

Measurement and Dependent Variable  

The measurement consisted of a vocabulary test of the 30 words that were taught in 

the intervention step-by-step through storytelling. The measurement was conducted over a 

period of six weeks directly after the intervention sessions. Students had to complete the 

vocabulary test within 5 minutes. The measurement instrument was constructed the same way 

as the vocabulary pretest. The children received two sheets (8.5 x 11 inches) each with two 

columns. In the left-hand column the 30 English words were placed one below the other, and 

in the blank right-hand column the students were to write the correct German translation. As 

in the pretest, the German orthography was not evaluated. As long as it was clear that the 

students knew the German translation for the English word, the word counted as correct.  

All three interventionists counted the correct words on the tests with 100% agreement. 

This was due to the fact that words that were counted as correct, for example synonyms, were 

determined by the authors beforehand. The order in which the 30 words were presented was 

randomized in each measurement. At the end of the intervention, participants were asked to 

complete a questionnaire for social validity. Specifically, students were asked to report whether 

they liked the storytelling method and would like to continue working with it, whether 

remembering new words through storytelling was easy, and whether they liked to work in a 

group. Finally, they were also asked to fill in their personal graph at the end of the sessions.  

Procedures 

During the baseline phase, students worked within their groups of four. For a period of 

35 minutes, they worked on math and German worksheets that were randomly chosen for each 
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session. The vocabulary test, which served as the measurement, was completed directly after 

the working phase in each baseline session. 

Within Phase B (intervention) storytelling as a multicomponent intervention was also 

implemented for a period of 35 minutes in each session. Groups were led by three master 

students who each were responsible for two storytelling groups. These were the same students 

who did the treatment fidelity checks and the data collection after each baseline and storytelling 

session. Implementation of the intervention was carried out as part of a two-step model, which 

included repetition of the 10 words from the previous session and introduction of 10 new words 

at the beginning as a pre-listening phase. This was realized with the help of flashcards and 

matching pictures to train meaning and pronunciation for 10 minutes.  

The storytelling component followed as the second step of the intervention for 25 

minutes. Each narrative contained 10 of the 30 unknown words, randomly chosen. Each word 

was used in at least three stories and appeared twice in the same story. As soon as one of the 

highlighted vocabulary was mentioned by the interventionist while telling the story, the 

corresponding flashcard with the word and the picture was brought out and discussed and 

repeated with the students. Every session was conducted according to this two-stage model. 

The first three intervention sessions were dedicated to mentioning all 30 words, 10 words at 

each meeting. Sessions 4–14 were focused on automation and repetition, with all words 

recurring randomly after being introduced the first time. Just as in the baseline condition, the 

participants were evaluated again with the 30-word vocabulary test after each session. 

After each measurement of the B Phase, students completed the self-graphing sheet 

to see their own progress. They received one point for maintaining the level of known 

vocabulary and two points for improving their score. Additionally, the points of each member 

of the group was summed up to count the overall score of the whole group. The goal was to 

reach a previously defined number of known words to receive a group reward.  

Treatment Fidelity  

A manual was available for every interventionist with step-by-step explanations of 

how to implement the intervention in order to ensure identical treatment for each group. 

Additionally, the interventionists were asked to complete a treatment fidelity sheet after each 

session to make sure the standards of the study were constantly fulfilled. Furthermore, 

graduate students who were not involved in the treatment observed at least one third of all 

sessions and filled in a treatment fidelity sheet to make sure the intervention was 

implemented as planned. This checklist included 15 questions regarding the following 

general topics: environment (e.g., “Did the session take place without interruptions?”), 

material (e.g., “Was the material ready before the session started: stories, flashcards, ring 

binders, laptop?”), procedure (e.g., “Was the content of the previous lesson repeated before 
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the new session started?”), diagnostic/feedback (e.g., “Did the participants record their 

scores on the graph?”), and how the interventionists dealt with the students (e.g., “Was the 

attention of the participants drawn to the task?”). Most of the questions demanded a “yes/no” 

answer, but some had to be answered on a 5-point scale from “entirely true” to “does not 

apply at all.” Review of the self-assessment scores and observation scores indicated that 

interventionists followed the criteria of the study at all times. 

Results 

Visual Analysis 

Figure 1 shows an overall stable baseline with no trend. Directly after the intervention 

was implemented, all participants showed remarkable improvements. Each student improved 

recognition of correct training words, visible in a stable slope.

 

Figure 1. Number of correctly recognized words for phases A and B of groups 3 and 4 with baseline measurement 

times = 5. 

 

As the intervention times increased, the variance in the results decreased, but there 

were some outliers below and above, indicating that children reacted differently to the 

intervention. However, groups 1 and 2 (see Figure 1) displayed less variance than the other 

four groups. 
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Figure 2. Number of correctly recognized words for phases A and B of groups 3 and 4 with baseline measurement times = 5. 

 

Figure 2 also displays an overall stable baseline with no trend tendency. Again, immediately 

after the intervention, all participants improved. Specifically, all participants from groups 3 and 4 

improved their recognition of vocabulary, as seen by a stable slope effect. In contrast, for groups 1 and 

2, the variance of the results was greater per measurement time. However, there were fewer outliers. 

The greatest variance of outcomes was seen for measurements 12, 13, and 14. 
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Figure 3. Number of correctly recognized words for phases A and B of groups 5 and 6 with baseline measurement 

times = 6.  

 

Figure 3 shows minimal differences when comparing all three figures. The participants 

showed slower improvement but still a stable slope. Additionally, an enormous variance of 

results was recorded for groups 5 and 6, particularly for measurements 11, 12, and 14. 

Nevertheless, the members of these two groups also presented an improvement in their trained 

vocabulary. 

In terms of the overall follow-up measurement, almost all participants in each of the 

groups remembered the same number of correctly recognized words as before the Easter 

break. Data was more stable for groups 1 and 2, along with groups 3 and 4. Groups 5 and 6 

are characterized by rather varying results with outliers, but also a mean value that shows 

groups were able to maintain a good overall score. 

Statistical Analysis 

Descriptive statistics for the number of correctly recognized words for each group are 

depicted in Table 1. As illustrated, all groups showed great improvement when comparing 

Phases A and Phase B. Groups 3 and 4 showed the most significant improvement, with an 

average increase of 17.76 words, closely followed by groups 5 and 6, with an average increase 

to a total of 16.25 words in Phase B. However, groups 1 and 2 were not far behind and also 

displayed a strong improvement, with 14.73 words in the intervention phase.  

 

For further data analysis, overlap indices were calculated to estimate the effectiveness 

of the intervention. Specifically, Tau-U, which is a combination of the Mann-Whitney U-test and 

Kendall’s rank correlation (Parker et al., 2011), non-overlap of all pairs (NAP), and improved 

rate difference (IRD) were calculated. Tau-U values ranged from .96 to 1.00 (p = <.001) across 

all groups, and there was no need for any baseline correction. These results cannot be 
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attributed to chance with a probability of less than 0.10%. Regarding NAP, all participants 

reached the maximal possible score of 1.00 (p <.001). Finally, IRD scores ranged from 0.96 to 

1.00, indicating a high treatment effect. 

 

In addition, a piecewise regression analysis was conducted across the three group 

constellations (level 1 analysis) and across all participants (level 2 analysis). All groups 

revealed a statistically significant slope effect, meaning that their performance increased 

gradually in the ability to recall the meaning of the English words presented to them. In addition, 

a significant level effect was found for groups 3 and 4. Concerning overall effects across all 

groups, a highly significant slope effect and a significant level effect emerged.  
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Discussion 

Main Findings  

The purpose of this study was to examine the effects of a multicomponent intervention 

consisting of storytelling, flashcards, and motivational components on the vocabulary 

acquisition of 24 struggling secondary school students. Findings indicate that all participants 

benefited from the intervention and improved their sight word knowledge. In addition, follow-

up data shows that almost all participants maintained their last score after three weeks, two 

weeks of which were Easter break. All effect sizes underline a high potency of this intervention. 

All participants who had been diagnosed with a learning disability were able to enhance their 

sight word knowledge as well. Moreover, they showed one of the greatest improvements during 

the intervention phase. This fact might not be too surprising, however, as low achievers tend 

to show greater gains than higher achievers, as phenomenon known as the “Robin Hood 

Effect” (Haefner et al., 2017).  

Since the new words were introduced gradually, an immediate level effect was not 

expected. As shown in the visual analysis, improvement was visible after a couple of 

intervention sessions. Introducing the words in the stories step-by-step was intended to 

counteract an excessive cognitive demand, especially for struggling learners who face 

problems in mental retention and working memory processes. Groups 5 and 6 demonstrated 

slower improvement. This may be explained, on the one hand, as a result of having two pupils 

in these groups who performed lower than the others but still had great individual improvement, 

and, on the other hand, by only having 10 interventions while the other groups had 11 and 12. 

This finding leads to the assumption that 10 interventions might be insufficient to automatize 

all words as trained, or individual motivational problems might have played a role. 

Limitations 

The following limitations must be considered when interpreting the results of this study. 

First, the study was conducted with only 24 participants, making it difficult to generalize the 

findings. Moreover, our focus was English as a foreign language, so we cannot make general 

statements with respect to learning of other languages. 

Additionally, some of our participants were German second language learners, for 

whom it might have been more difficult to remember and automatize the chosen trained sight 

words. Taking a look at the standard deviations and result variances in Phase B across all 

groups, it is obvious that some students demonstrated greater gain than others. One reason 

might be the fact that not all students were German L1. Even though all students showed 

improvement, it is important to determine the reasons for their different reactions to the 

intervention. Since we were implementing a multicomponent intervention, we do not know the 
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extent to which each component contributed to the results. Thus, a specific component may 

have a greater impact on the dependent variable than others. 

This study was about the enhanced performance of sight words with regard to 

remembering the form and meaning of each word. We did not examine whether the chosen 

words could be read or written as well. 

With regard to the measurement, it should be noted that it was carried out by the same 

persons who carried out the intervention. However, each survey was reviewed by all three 

master students with 100% agreement; thus, any interference by the master students with the 

results of the groups she supervised is highly unlikely.  

Finally, as this was a pilot study to assess the effects of a self-developed intervention 

for the first time, the intervention was not compared to other interventions. Therefore, it is 

unknown whether it is better than other interventions that also focus on vocabulary learning. 

Implications for Future Research  

To generalize the results, future studies should include a larger sample size and 

examine whether storytelling can be used successfully with a whole class. In addition, the 

study should be repeated with students with different backgrounds, ages, and challenges, such 

as external behavioral problems. In future research, the impact on reading and writing skills 

could be studied to identify what areas storytelling can impact. Given that many students learn 

German as L2 and the fact that many students learn English as L3, the L1s of the subjects 

should be recorded in future research. 

The intervention is both economical and quick and easy to implement. Design of the 

materials and implementation itself is simple and can be easily carried out by teachers. 

Furthermore, it can be adapted to different age groups by adjusting the themes of the stories 

and the respective training words to participants’ everyday lives. Further, individual 

components can be exchanged and adapted to pupils with specific learning challenges

 

The results show that students with learning disabilities, even if only a handful in the 

current study, benefited from the intervention. This is of note given a recurring discussion about 

whether it is advisable to teach students with a learning disability a foreign language. Thus, 

there is an indication that students with learning difficulties also benefited from the intervention 

in terms of long-term effects. In a future study, a larger number of children with learning 

disabilities could be compared with students without learning disabilities in their response to 

the intervention.  



 Appendix G Article 7 
 
272 

An additional important area of further research would be to compare the storytelling 

intervention with another common English L2 intervention that also focuses on vocabulary 

training in an experimental group design.  

Despite its limitations and need for further research, the present study provides important 

information about the effectiveness of this multicomponent intervention in expanding the 

vocabulary in English as a foreign language of struggling learners with and without learning 

disabilities in an inclusive environment. Above all, the simplicity of the intervention should lead 

to it being used to help children and young people learn English by creating a positive context 

and making students enjoy learning English through adaptation to the children's world and a 

high level of active foreign language learning. 
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Appendix H Article 8 

Barwasser, A., Knaak, T., & Grünke, M. (2020). The effects of a multicomponent storytelling 

intervention on the vocabulary recognition of struggling English as a foreign language 

learners with learning disabilities. Insights into Learning Disabilities, 17(1), 35–53. 

 

Abstract 

In a globalized world, the ability to speak English has become increasingly significant. 

A large number of students who are learning English as Foreign Language face obstacles with 

acquiring and storing vocabulary. Especially children with learning disabilities are at risk 

because of a limited power of retention and motivational struggles.  Having an adequate 

number of words stored in the mental lexicon facilitates the process of language learning and 

is essential in order to develop reading fluency. The purpose of this single case study was to 

evaluate the effectiveness of a two-stage storytelling model combined with flashcards and a 

rewarding procedure with respect to four struggling secondary school students with learning 

disabilities. All students showed tremendous increases in their performances with onset of the 

intervention. Visual analysis, effect sizes and a piecewise regression analysis indicate that the 

treatment was a complete success. In addition, a follow-up measurement underlines the long-

lasting effectiveness extending beyond the intervention time.  

Keywords: Storytelling, Motivation, Vocabulary Recognition, English Foreign 

Language, Learning Disabilities 

Introduction 

English is an important element of general education and overall success. Nowadays, 

there is almost no school curriculum in which English does not play a leading role (Ivancevic-

Otanjac, 2016). Additionally, it influences the daily life of children and youth and thus, it is 

essential to learn not only with respect to the integration of pupils who need special support 

(Reddy, 2016).  

Di Fino & Lomardino (2004) underline three global problem areas concerning foreign 

language learning which may result in failure: poor memorization skills, high level of anxiety 

and lexical grammar confusion. Especially the first has great influence on language learning 

due to a lack of remembering vocabulary with fatal repercussion. That, in turn, results in many 

L2 learners who read laboriously and far more slowly compared to their L1 (Fraser, 2007) and 

struggle with achieving an adequate reading fluency and language proficiency. Reasons for 

deficits concerning fluency derive from a lack of vocabulary stored in the mental lexicon. 



 Appendix H Article 8 
 
274 

Additionally, an appropriate set of known basic vocabulary is essential because by having a 

wide range stored in the mental lexicon, the working memory, with its limited capacities, is 

relieved, allowing it to pay more attention on higher level processes such as text 

comprehension and text writing in L2 (Grabe, 2004). When learning a new language, 

vocabulary knowledge is one of the central concerns. Without knowledge of words which can 

be automatically and quickly retrieved and recognized, learners cannot convey meaning and 

thus, communicative actions are restricted (Morra & Camba, 2009).  

Learning disabilities (LD) affect vocabulary storage, working memory and information 

processing (Garcia & Tyler, 2010), and additionally, students with LD lack self-monitoring 

ability and learning strategies (Shippen, Houchins, Steventon, & Sartor, 2005). But, even 

though there is a certain struggle and a link between problems in L1 and L2 (i.e. Koda, 2005; 

Sparks, Ganschow & Patton, 2008; Abu-Rabia & Bluesetin-Danon, 2012; Sparks, 2012), 

Sparks (2009) states that students with LD  should be enrolled in foreign language courses 

and being supported by appropriate teaching and instruction methods with the aim to become 

successful in these courses (i.e. through mnemonic devices, small class size and explicit 

linguistic teaching and reduced amount of content like successively introducing vocabulary) 

(Wight, 2015). Contrary to the fear of overtaxing learners with LD while introducing a new 

language, they are capable of learning a new language (Wydeell & Kondo, 2003; Lazda-

Cazers & Thorson; 2008).  They do not necessarily have more severe foreign language 

learning problems than their peers only because they are learning disabled (Sparks & 

Javorsky, 2000), it depends on how a language is conveyed. Learners with special needs can 

be successful in acquiring a foreign language when provided with adequate support (Sparks 

et al., 2008) by taking into account the main problem areas like memorization and information 

processing mentioned above. The way of how a new language is introduced is enormously 

important - it is all about modification of a language learning classroom (Lazda-Cazers & 

Thorson, 2008).  

Paivio (1986) states that there are two existing ways of how students become better in 

learned material: verbal associations and visual imagery. The Dual Coding Theory (DCT; 

Paivio, 1986) differentiates between non-verbal and verbal mental systems in the context of 

processing imagery and linguistic information. If a person has stored a stimulus concept for a 

certain word as verbal and nonverbal concept, the person is able to retrieve both information 

for recalling - increasing the probability to remember a certain item. According to this theory, 

word concreteness and images should be emphasized in educational and cognitive tasks 

related to meaning (Clark & Paivio, 1991). Thus, providing students with verbal and nonverbal 

stimuli seems to be beneficial and (language) learning is more effectively when nonverbal and 

verbal modalities are combined (Peker, Regalla & Cox, 2018; Ginns, 2005; Mayer, 2009).  In 

the context of vocabulary learning it is said that new words can be better learned when they 
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are combined with images (i.e. Mirhassani & Eghtesadei, 2007; O’Malley & Chamot, 1990). 

Students with learning disabilities profit from a multimodal instruction as well because they 

need more time to process language components and a deeper exposure to the language and 

the usage of visual tools support their language learning (Brady et al., 2015; Skinner & Smith, 

2011). Furthermore, it leads to a faster incorporation of new facts and words into the long-term 

and short-term memory (Regalla & Peker, 2015).  

In order to support vocabulary acquisition, words of training are commonly embedded 

into a context (Nation, 2015; Webb, 2008). Learning a new language is easier when content is 

put into a meaningful context because students are more likely to remember words and 

phrases within a story frame, especially over time (Van, 2009; Oxford & Scarcella, 1994).  Atay 

& Ozbulgan (2007) showed that memory strategies like learning through context lead to an 

improvement of vocabulary knowledge. Moreover, there is a need for interesting topics, 

situated in meaningful contexts to trigger students’ motivation (Grimm, Meyer & Volkmann, 

2015). When unknown vocabulary is embedded into an interesting narrative, a foundation of 

being able to verbally utter these vocabulary and explain their meaning is easier. Also, an 

improvement of word knowledge can be observed though word meaning explanation and 

repeated reading (Webb, 2007). Studies show an improvement of gaining word meaning while 

using single reading and word meaning explanation (average of 15% gain; Senechal, 1997; 

Senechal & Cornell, 1993), repeated readings without word meaning explanation (average of 

9% gain; Brabham & Lynch-Brown, 2002; Elley, 1989) and repeated reading and word 

meaning explanation (average of 26 %, Penno et al., 2002; Hargarve & Senechal, 2000).  

Having in mind the main problems learners do face while learning a new language, it 

is necessary to develop interventions which combine the components of retention, the 

importance of context and the relevance of a multimodal instruction though nonverbal and 

verbal modalities.  

The method of storytelling is a powerful tool in order to activate and motivate learners 

and moreover, to improve different kinds of skills while embedding teacher and students in a 

communicative circle (Roney, 1996; Ellis & Brewster, 2002; Cameron, 2001).   

 Storytelling can be defined as a process where a teller, by using mental imageries, 

vocalization and a narrative structure, conveys certain content through a story frame to 

audience (Roney, 1996). Through storytelling, interaction takes place and children adopt the 

teacher’s pronunciation and thus, improve their sensitivity for rhythm, intonation and 

pronunciation (Ellis & Brewster, 2002).  

There has not yet been research on the effects of storytelling on the vocabulary 

recognition of English L2 learners and moreover, no studies examining storytelling in the 

context of learning disabilities. Studies that are focusing storytelling in English as Foreign 

language mainly put an emphasis on improving general language skills and reading 
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comprehension (Al-Manosour & Al-Shorman. 2011; Hemmati et al., 2015; Kim, 2010; Huang, 

2006), underlining storytelling to be a promising tool, especially with respect to the relevant 

role of context in language learning. 

Another effective intervention in the field of word acquisition is said to be direct 

instruction flashcards which is a method to present and teach sight words.  Proven effects can 

be found in the context of students with and without learning disabilities (Standish, McLaughlin 

& Neyman, 2012; Fraher, Jones, Caniglia, Crowell & Hastings, 2019; Brasch, Williams, & 

McLaughlin, 2008), in order to improve reading fluency (Kaufman, McLaughlin, Derby, & Waco, 

2011) and sight words across different subjects (Crowley, McLaughlin, & Kahn, 2013; Rich, 

Weber, McLaughlin & Sells-Love, 2016; Erbey et al., 2011; Ruwe et al., 2011; Seines, 

McLaughlin, Derby & Weber, 2015) and in addition, positive effects can be found on sight 

words in English as Foreign Language L2 (Abbasian & Ghorbanpout, 2016). Through the 

usage of this flashcard procedure, automatization can be achieved and students who struggle 

with memorization and recall of certain information do benefit (Seine et al., 2015).  

Since struggling learners fear to face repeated failure when learning a foreign language 

(Csizér et al. 2010) motivation is essential and adding motivational components to an 

intervention seems to be beneficial (Garcia & de Caso, 2004; Lepola, Saloner, Vauras, & 

Poskiparta, 2004). One realization of motivation is called “interdependent group contingencies” 

which are implemented into classrooms in order to improve learning outcome and behavior. It 

can be defined as a contingency in which the realization of getting a reward is dependent on 

the behavior of each group member (Cooper, Heron, & Heward, 2007).  Students collecting 

points for meeting certain criteria which all together count for the whole team. Interventions 

which additionally introduced group contingencies showed great effects (Cooper et al., 2007; 

Popkin & Skinner, 2003; Little, Akin. Little & O’Neil, 2015). Furthermore, positive effects can 

be found on academic achievement (Rohrbeck, Ginsburg-Block, Fantuzzo & Miller, 2003; 

Bowman-Perrot et al., 2013; Pappas, Skinner & Skinner, 2010) and social behavior (Ginsburg-

Block et al., 2006; Wills et al., 2016).  

An additional tool which can be implemented in order to improve motivation is a self-

graphing procedure which means the visual recording of the own progress. Self-graphing in 

order to make own progresses transparent has positive effects on “on task behavior” (Amato-

Zech, Hoff & Doepke, 2006; Legge, deBar, Alber-Morgan, 2010) and enhances academic 

success (e.g., Gunter et al., 2003).  

Vocabulary acquisition in a L2 needs context embedding as well as an adequate 

amount of repetition and direct instruction of words with respect to the long-term retention of 

these words. Additionally, adding motivational components and using verbal as well as 

nonverbal modalities are enormously important, especially regarding learners with learning 
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disabilities. Having in mind these facts, a multi-component intervention was realized in this 

study while uniting storytelling, DI flashcards as verbal and nonverbal instrument, self-graphing 

and group rewarding in order to foster vocabulary acquisition of secondary school students 

with learning disabilities in English as Foreign Language. 

Methods 

Participants and Setting 

The participants of this study were 24 secondary school students of two seventh 

grades, one of which is an inclusive grade, in North Rhine-Westphalia, Germany. All 

participants were chosen based on three vocabulary pre-tests, each consisting of  40 most 

common words in English to estimate their amount of known words. The words were chosen 

from a list of the 1000 most common words in English (Education First, 2019) and from the 

suggestions of the teacher based on English school books and already taught vocabulary.  

 In addition, children were recommended by their classroom teachers on account of 

weak assessment performance in English, especially in the area of vocabularies. Six of the 

participants have been diagnosed with a learning disability, but only four will be focused in the 

present study due to missing data.  Three master students of special needs education 

functioned as interventionists. All four participants were female and none of them has a 

migration background and thus, all three learned German as First Language. 

Material  

A binder was used to make the stories visible to all students. The story pages were put 

on the binder with an adequate size of words with the aim to follow the story not only auditory 

but visually as well. The stories were self-written and adapted to the students’ everyday life 

interests. Out of the vocabulary pre-tests, 30 words were identified which were not stored as 

known words across all participants and were intensively taught during intervention period. 

Direct instruction flashcards, each consisting of one of the 30 chosen words and a matching 

picture, were printed on a DIN 4 sheet. Additionally, as motivational component, a self-graphing 

paper was designed to provide the possibility of documenting one’s own learning progress. 

This paper displays 12 rows one below the other and each consisting of 30 empty boxes which 

represent the 30 words of training. 

Design  

A single-case with a multiple baseline design across participants (AB) (Ledford & Gast, 

2018) was applied in order to estimate the effects of the intervention processually and 

individually for each participant. Over a period of six weeks data was collected each day 

directly after baseline activity and intervention. All 24 participants were randomly assigned to 

six groups consisting of four children who received storytelling intervention together, whereas 
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the students with learning disabilities, who will be specifically focused in this paper, were evenly 

distributed to the groups. All six groups were randomly assigned to the possible starts of 

intervention to increase internal validity (Dugard, File & Todman, 2012). The A phase had to 

consist of at least four and the B Phase of at least ten probes. Intervention took place three 

times a week at the same time. The different groups were taken out of regular lesson into 

separate rooms in order to reduce possible distractions. 

Dependent variables and measurement 

The number of correct recognized words functioned as the dependent variable. The 

participants were asked to fill in a vocabulary test consisting of the 30 chosen words to be 

trained in the storytelling intervention in 5 minutes. The students were asked to translate the 

English words in the left-hand side to German on the right-hand side whereas German spelling 

was not counted. It was important for the interventionist to see whether the words are 

recognized correctly or not. The amount of correct recognized words was counted.  

Procedures 

For baseline conditions all participants were working on exercise sheets for 20 minutes 

which had no connection with English language in order to estimate the current abilities of the 

students. The worksheets were randomly chosen and dealt with Maths and German exercises. 

Directly after the 20 minutes working phase, all participants were measured. For intervention 

condition, storytelling as a multi component intervention was implemented by three master 

students who each accompanied 2 storytelling groups. Out of a pool of the 30 words to be 

trained, 10 words were randomly assigned to each story and these ten words were intensively 

transferred by the interventionist. All participants were confronted with the 30 words at least 

three times during the entire intervention. The intervention was realized in a two- stage model 

consisting of a first pre-listening stage by repeating the ten words from the last story and 

introducing the ten new words with the help of flashcards and matching pictures to each word. 

The words were trained while thinking of the meaning and the correct pronunciation. On the 

second stage the storytelling procedure started.  

The stories were always visible to the students and the words to be trained were marked with 

a green color. Any time a green word appeared while reading, the interventionist stopped the 

story, took the correct flashcards and repeated the word together with all participants. All 

stories were self-written adapted to the students’ interest as a linear content with same 

characters solving certain problems. After each intervention all participants were measured 

again with the 30-word vocabulary test, whereas the order of the words of this test was random.  

As motivational components, after any measurement, the participants were asked to fill in their 

own progress monitoring sheet. Each storytelling group collected points in order to achieve a 

reward at the end. The amounts of points resulted from the self-graphing paper. Students got 
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1 point for keeping the same score of vocabulary retention from last time and two points for 

getting better. These points were thrown by each participant in a receptacle visible to all group 

members. The goal was to hit a prior defined total number of words to get a group reward. 

Treatment Fidelity  

Treatment fidelity was realized by handing out a practical guidance that has to be 

followed by the interventionists. In addition, one third of interventions were observed by an 

unrelated person to make sure that the practical guidance was realized correctly by filling in a 

treatment fidelity sheet. Furthermore, each interventionist got an own treatment fidelity sheet 

to be filled out after each session by themselves. The three master students were in constant 

contact with the first author of this study.  

Results 

Visual Analysis 

Visual analysis was conducted with the help of the SCAN package for R by Wilbert 

(2018). As can be visually seen, all participants increased their vocabulary knowledge in the 

treatment phase. While having no baseline trends for all four participants, there scores 

improved visibly after the intervention was implemented. Pia and Lena had a direct level effect 

with the beginning of intervention whereas the other two had a slower increase of known words. 

Regarding the follow-up data, only minimal decrease of known words took place. 
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Quantitative Analysis 

Descriptive statistics for number of correct recognized words for each group are shown 

in table 1. All participants showed great improvement comparing A phase and B phase, 

whereas two participants reached the highest possible score. 

 

The mean baseline difference (O’Brien & Repp, 1990) was applied showing an average 

increase of about 2400 % in the intervention phase compared to the baseline phase. Pia 

benefited the most while Mia benefitted the least. Even though official MBD value cutoffs do 

not exist, but 2400 % of performance increase can be seen as meaningful.  

Additionally, non-overlap effect sizes were calculated, again using the SCAN package by 

Wilbert (2018) non-overlap of all pairs (NAP), percentage exceeding the median (PEM), 

percentage of non-overlapping data (PND) and the improve rate difference (IRD) (Parker, 

Vannest & Davis, 2011). All indices underline an improvement for all participants while Jutta 

shows the least improvement but still with considerable increase. The majority reached the 

maximum value of 100 % and NAP results indicate significant differences between phases A 

and B for all students.  

 

Furthermore, we conducted a piecewise regression analysis as level 1 analysis (each 

student) and level 2 analysis (across all students). Trends in baseline cannot be found for any 
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participants but due to the short baseline phase trend information has to be interpreted 

carefully. Taking the visual inspection into account, no baseline trend is visible. Mia, Pia and 

Jutta showed a significant slope effect with an average of 1,5 scale points gained with each 

intervention point. For Lena, a significant level effect can be found. These results are in favor 

for a successively improvement of known words over time with the exception of Lena. 

 

Level 2 analysis shows a significant slope effect across all participants at the .001 level, 

implying that all participants improved the amount of known English vocabulary with the 

amounts of interventions and supports the results of the level 1 analysis.  
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Discussion 

Main Findings 

This Study was conducted to evaluate the effects of a multicomponent intervention 

consisting of storytelling, DI flashcards as a verbal and nonverbal instrument, self-graphing 

and group rewarding on vocabulary acquisition in L2 of four secondary school students with 

learning disabilities. 

Findings indicate high benefits for each of the four participants regarding sight word 

acquisition. The visual analysis shows continuous improvement during phase B. Individuals 

were able to improve their sight word knowledge which can be underlined by the results of the 

chosen effect sizes. Due to implementing new vocabulary step by step during the intervention, 

it was assumed that students would show a stable slope effect rather than direct quick 

improvements and level effects. The piecewise linear regression of each case and a 

hierarchical piecewise linear regression of all cases combined, confirm this assumption, as 

Mia, Pia and Jutta all showed high improvements after a couple of interventions whereas Lena 

was even able to increase correct words immediately after beginning of Phase B. Therefore, 

her results show a significant level effect. This indicates that she was able to recall almost all 

of the ten trained vocabulary from intervention one. 

At the end of the entire intervention, Jutta and Lena were able to recall (almost) all 30 

learned vocabulary. The follow up data which was collected after a two-week Easter break 

indicates a storage in the long term memory as all participants showed high memorization of 

the to be trained sight words. The intervention therefore seemed to help students with learning 

disabilities who usually struggled in learning new vocabulary in memorizing 30 new English 

vocabulary in a sustainable way.  

Limitations 

Nevertheless, the findings are subject to certain limitations. First, it would be impossible 

to draw conclusions how to teach students with learning disabilities to improve vocabulary 

knowledge as this study is only based on four cases and the outcomes are therefore of limited 

generalizability. 

It was only tested if students would remember the meaning of the words. If they were 

also able to read, write or produce the words in their active language was not tested at all. 

Additionally, these four cases belonged to on particular age group and showed similar learning 

challenges. Learning disability in this study was defined as individuals whose skills are above 

those from intellectually disabled but still fail in all core subjects (Gruenke & Morrison 

Cavendish, 2016). This is the common definition in Germany and a number of other countries. 

Furthermore, our participants were only chosen by their previous school performance and an 
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English vocabulary test. To describe students more accurate, standardized tests would have 

been helpful.  

With regard to the outcomes of this study we can only make vague statements about 

learning English vocabulary. If this method also helps German students to learn words from 

different languages or specific German words cannot be confirmed yet. Finally, we are not able 

to say which component of our multicomponent intervention contributed to the results to what 

extent. 

Outlook  

Despite the limitations of this study, the results are promising and give many options 

for future research. Future studies could include a larger number of students to increase the 

chance to generalize the results. This could also include to conduct the method of storytelling 

with larger groups or even whole classes to improve the benefit for teachers in everyday school 

situations. Evaluating this method with students of different ages could be interesting as well, 

as it is questionable if, for example students at the age of 15 or 16, would also benefit and be 

motivated by this kind of intervention.  

As mentioned before we are unable to differentiate which component had the biggest impact 

to the results. Future research could try to figure that out by deleting certain components such 

as flashcards or motivational aspects when evaluating storytelling to see whether results are 

changing. Finally, one could examine if students are also able to write, read and produce words 

learned during storytelling. 
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