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Abstract

Reading difficulties in German students are steadily increasing, while reading motivation is 
decreasing, yet reading is one of the most important aspects of literacy. Complicating mat-
ters, reading instruction is challenged by an enormous heterogeneity among the student body, 
which includes students learning German as a second language and students with behavioral 
problems. Thus, many teachers are faced with trying to narrow the large gap between strong 
and weak readers by providing reading support, which often has to start with basic skills, and at 
the same time meeting the individual students’ needs. The present single-case study assessed 
the effects of a simple peer-tutored motivational reading racetrack intervention on word fluen-
cy within a short period of time for students with and without behavioral problems (N = 9) for 
whom German is an L2. The results are promising with high overlap indices and the followup 
data showing stable improvements. Limitations and implications are discussed.

Keywords: German second language, literacy intervention, peer tutoring, reading racetracks, 
word recognition, behavioral difficulties

The German education system is increasingly 
faced with the challenge of dealing with linguis-
tically heterogeneous students due to increased 

migration and a growing number of bilingual students 
acquiring German as an L2 (GL2) (Busse, 2013). In 
particular, many students have difficulty accessing the 
German language due to the language systems of their 
countries of origin, including languages that are trans-
parent or semitransparent and languages that use al-
phabetic or non-alphabetic written language. In trans-
parent languages, each letter corresponds to one sound, 
whereas in semitransparent languages (e.g., English) 
each letter represents different sounds depending on 
the combination of letters (Buetler et al., 2014; Rodri-
guez et al., 2016). Alphabetic script is a phonographic 
script, whose characters primarily represent phonetic 
segments of spoken language (Gnanadesikan, 2017). 
The German language is a transparent alphabetic writ-
ing system (Perfetti & Dunlap, 2008).

The 2018 Program for International Student As-
sessment (PISA) showed that students in Germany 
without an immigrant background scored 63 points 
higher in reading literacy than students with an im-

migrant background (Kaya & Elster, 2018), placing 
Germany among the countries with the largest gap in 
literacy between L1 and L2 speakers among all Organ-
isation for Economic Cooperation and Development 
(OECD) countries (OECD, 2010). Furthermore, the 
Progress in International Reading Literacy Study Sur-
vey (PIRLS) reported a significant upward trend in the 
number of struggling fourth-grade readers in Germany, 
including GL2. In addition, overall reading motivation 
decreased across both native and non-native younger 
and older students (Lafontaine et al., 2018). 

Generally speaking, students whose native lan-
guage is not the language of instruction face a higher 
risk of school problems than their L1 peers (Golinkoff 
et al., 2019; Kieffer et al., 2008; Kieffer & Vukovic, 2013; 
Lesaux & Kieffer, 2010). It is important to learn the Ger-
man language appropriately in order for these students 
to have equal educational opportunities in German so-
ciety (Han, 2012) and, therefore, it is urgent to promote 
the literacy skills of children learning German. 

The first important aspect in second-language 
reading is word recognition. Without this basal com-
petence, L2 readers have greater difficulty in rapid 
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reading than L1 readers, and these difficulties often 
lead to problems in L2 comprehension (Barwasser 
et al., 2021c; Barwasser et al., 2021d; Dijkstra & Van 
Heuven, 2002; Schroeter & Schroeder, 2018; Qu et al., 
2018; ). For example, Cirino et al. (2013) demonstrat-
ed the challenges of students with reading difficulties 
related to basic reading skills (e.g., word recognition). 
Thus, word recognition also plays a fundamental role 
in reading comprehension (Perfetti & Stafura, 2014). 
According to the Dual Route Cascaded Model (DRC; 
Coltheart et al., 2001), word recognition can occur via 
two different routes: a phonological route (indirect), in 
which each word must be recoded letter by letter based 
on grapheme-phoneme correspondence rules, and 
an orthographic route (direct), in which written words 
can be mapped directly onto mental representations 
of word forms. For the German language, Zari� and 
Nagler (2021) found that orthographic knowledge is a 
better predictor of comprehension than phonological 
knowledge, underscoring the importance of strength-
ening whole-word reading. 

Being able to read sight words plays a fundamental 
role (Balass et al., 2010; Kendeou & O’Brien, 2018) 
and is crucial in terms of reading fluency and reading 
comprehension (Barwasser et al., 2021a; Musti-Rao et 
al., 2015). Sight words can be defined as words that are 
read within one second of their appearance without 
phonological recoding (Ehri, 2005). McArthur et al. 
(2015) showed positive effects of sight word training on 
practiced and unpracticed words and on fluency in word 
and sentence reading. Automation in word reading can be 
particularly challenging for L2 learners, who often require 
more working memory capacity to read a text in the non-
native language (Fraser, 2007). When working memory 
becomes overloaded, learning is often impossible. 

Students with behavioral difficulties, in particular, 
need special support when faced with such a challenge 
in a new written language task because they often 
have serious deficits in achieving reading proficiency 
(Wanzek et al., 2014). Furthermore, these students are 
less likely to engage in literacy activities (Becherer et al., 
2020; Roberts et al., 2020). Further, students with lower 
reading skills are more likely to exhibit behavioral chal-
lenges than students without (Lin et al., 2013). In terms 
of L2, language difficulties have also been linked to be-
havior issues (Jansen et al., 2020), as poorer language 
skills are a risk factor for developing behavior difficul-
ties (Chow & Wehby, 2018; Hollo et al., 2014). Petersen 
and LeBeau (2021) reported that social skills, language 
skills, and behavior difficulties are interrelated and that 
language ability plays a fundamental role in the devel-
opment of externalizing behavior difficulties. In sum, 
the combination of academic and behavioral difficul-

ties/disorders can make it difficult for professionals to 
provide effective support (Kauffman, 2005), including, 
in this context, helping struggling students in order to 
achieve a higher language proficiency level (Grigoren-
ko et al., 2020; Harn et al., 2014).

How to Foster Sight Word Reading
Interventions that can be implemented econom-

ically and beneficially are particularly useful (Solis et 
al., 2017). To address the aforementioned challenges, 
there are a number of evidence-based interventions 
that support less proficient readers in inclusive settings 
(Grigorenko et al., 2020; Harn et al., 2014). Sperling et 
al. (2019) suggested that a mix of two or more com-
ponents (e.g., peer tutoring and repeated reading) ap-
pears to be most effective in supporting heterogeneous 
readers equally.

Repeated Reading Through Reading Racetracks
Repeated reading (RR) is necessary to achieve 

greater reading fluency (Chard et al., 2009), as borne 
out in a number of studies (e.g., Chard et al., 2002; Ring 
et al., 2013; Zimmermann et al., 2021). Further, several 
studies have shown positive effects of repeated word 
reading on both word reading outcome (e.g., Martens 
& De Jong, 2008) and general word decoding skills – 
also in L2 (Shimono, 2018; Van Gorp et al., 2017). 

Gamified educational components have been 
found effective in engaging students in literacy inter-
ventions and bringing about positive outcome in read-
ing (Lämsä et al., 2018). One example of integrating RR 
into an intervention and making it game-like is Read-
ing Racetracks (RT) – a circular board with squares on 
which cards can be placed with inputs whose content 
can be trained automatically, such as sight words. RT 
have been shown to be effective for lower-perform-
ing readers in second-language (e.g., Barwasser et al., 
2021c; Grünke & Barwasser, 2019; Sperling et al., 2019) 
and first-language reading (e.g., Barwasser et al., 2021a; 
Barwasser et al., 2021b; Davenport et al., 2019), as well 
as for students with learning disorders (LD) and emo-
tional and behavioral disabilities (EBD) (e.g., Barwasser 
et al., 2021b; Barwasser et al., 2021d).

Peer Tutoring as an Inclusive Tool
To turn an intervention into an inclusion tool where 

children with different characteristics can participate suc-
cessfully, a peer-tutorial (PT) element may be added. PT 
is defined as a method where students work together on 
a specific exercise (Dufrene et al., 2010). Adding PT to in-
terventions has beneficial effects (Mercer et al., 2011), and 
several studies have demonstrated its effectiveness across 
multiple age groups in terms of both academic gains and 
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social-emotional well-being (e.g., Bowman-Perrott et 
al., 2014; Moeyaert et al., 2021). With regard to academic 
achievement, PT has been found successful for reading 
(Dufrene et al., 2006; Hattie, 2008; Moeyaert et al., 2021). 
Positive effects have also been demonstrated for stu-
dents learning an L2 with and without LD (Cole, 2014; 
Klingner et al., 2014). Moreover, a literature synthesis by 
Okilwa and Shelby (2010) revealed that PT had a posi-
tive impact on academic achievement in a wide range of 
subject areas for 6- to 12-year-olds, regardless of the type 
of impairment. 

Self-Graphing as a Motivational Boost
Motivation plays a leading role in learning (Mari-

nak & Gambrell, 2008). Thus, it is crucial to make an 
intervention as engaging as possible, especially for 
struggling students. Despite its game-like character, RT 
benefits from self-management components such as 
self-graphing, whereby students can track their prog-
ress and get individual feedback (Sutherland & Snyder, 
2007). Beyond motivation, being able to monitor their 
own progress has positive impacts on students’ be-
havior (Amato-Zech et al., 2006; Legge et al., 2010) as 
well as academic performance (Sutherland & Snyder, 
2007) because they can compare themselves to them-
selves rather than their peers (Menzies et al., 2009). 
For example, Guzman et al.’s (2018) meta-analysis of 
K-12 students’ self-monitoring of reading achievement 
showed a large positive effect on reading achievement 
as a result of the use of self-graphing. 

Research Aim
In light of the fact that the number of less proficient 

L2 readers in Germany is increasing along with additional 
difficulties such as behavioral problems, there is an urgent 
need for interventions that meet the individual needs of 
the heterogeneous student body. The current study used 
a peer-tutorial racetrack intervention that is adapted 
to individual needs through its use of multiple compo-
nents while promoting one of the most important areas 
of reading: reading of sight words. Specifically, we looked 
at the effects of the intervention on third graders with 
GL2 with and without behavioral problems who showed 
severe difficulties in literacy, including the students’ and 
teachers’ views of the intervention in the context of social 
validity. Our research questions were as follows: 
1.  Does a combined RT intervention have positive ef-

fects on the sight word reading of struggling GL2 
readers with and without behavior difficulties?

2.  Are the positive effects maintained after six weeks 
without intervention?

3.  How is the intervention rated by the participants 
and their teachers?

Methods

Participants and Setting
The study was conducted at an inclusive elemen-

tary school in North Rhine-Westphalia, Germany, with 
students from two third-grade classes. Before the study 
started, consent forms were distributed to the legal 
guardians of potential participants. Screenings were 
conducted to assess students’ level of proficiency to 
choose the final participants and as a basis for dividing 
the students into tutors and tutees. 

The first instrument was the Salzburg Reading 
Screening Test (SLS 2-9; Mayringer & Wimmer, 2014), 
which was administered to all students of both classes. 
In addition, a German vocabulary test, the Integrated 
Teacher Report Form (Weiß, 2006), was administered – 
a German version for externalizing behavior problems 
(Integrated System Teacher Report Form [ITRF-G]; Volpe 
et al., 2018). Finally, a word pretest was used to crystallize 
the final words for the intervention. Student characteris-
tics (e.g., date of birth, gender, first and second language) 
were collected through a teacher questionnaire.

Assessment

Salzburg Reading Screening (SLS 2-9)
The SLS 2-9 was administered as a group test to 

assess reading fluency. Students are presented with 
a list of meaningful and nonsensical sentences, with 
a prompt to check off the meaningful sentences (e.g., 
Lemons taste sour. a) true, b) not true). The evaluation is 
based on the number of correctly selected sentences, 
which is converted into a reading quotient (RQ). The 
RQ is the extent to which the measured reading ability 
deviates from the average of a norming sample where 
100 stands for the mean value with a standard deviation 
of 15. Norms (reading quotients) for 11,900 students are 
available for the SLS 2-9. An RQ of 80-89 is considered 
below average, 70-79 weak, and less than or equal to 69 
very weak. With regard to test validity, the test scores are 
closely related to speed in reading word lists aloud (r = 
.80 to .90) (Wimmer & Mayringer, 2014). The reliability 
of the SLS ranges between .87-.95. Participants scoring 
below RQ 79 were chosen for the study. 

ITRF-G
The teachers were asked to complete the German 

short version of the Integrated System Teacher Report 
Form (ITRF-G; Volpe et al., 2018) about the potential 
tutees. The ITRF-G is a universal screening procedure 
using a 4-point- scale to identify behavior problems in 
(a) learning-related behavior (APD) with 8 items and 
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(b) oppositional/disruptive behavior (OPP) with anoth-
er 8 items. The cutoffs are as follows: 10 for APD, 5 for 
OPP 5, and 13 for the overall problem value. The ITRF 
has a high internal consistency (APD: Į�= .91; OD: Į�= 
.87; total: Į = .91) (Volpe et al., 2018). We implemented 
the ITRF because problem behavior can negatively im-
pact reading and writing as well as overall school per-
formance (Campbell et al., 2018).

Word Pretesting
The researcher-developed word pretest was ad-

ministered to identify words for the intervention that 
the majority of the participants were not already stor-
ing as sight words. It was composed of two PowerPoint 
presentations with 70 words each and was conducted 
on two consecutive days. Each word was displayed on 
a separate slide for one second followed by three slides 
with hashtags to slow down the speed. The word list 
was generated on the basis of the German childLex 
(Schroeder et al., 2015), which displays word frequency. 
The students’ task was to read the words correctly aloud 
within 1 sec of their appearance (Ehri, 2005). A total of 
30 words were selected that could not be read across 
the majority of participants. 

German Vocabulary Test
The German version of the Culture Fair Intel-

ligence Test and the subtest for German vocabulary 
(CFT-20-R; Weiß, 2006) (cutoff percentile rank <15) 
was administered as a group screening containing 30 
items with words from semantic domains and abstract 
concepts based on a representative sample of N = 2724; 

it has good reliability (r = .87) and a high internal con-
sistency, .86 to .96 (Weiß, 2006). The students are given 
a series of words, each accompanied by a choice of oth-
er words and have to decide which of the words most 
closely reflect the main words. This task was chosen be-
cause vocabulary knowledge is a well-known predictor 
of success in L2 literacy (Schmitt et al., 2011).

Final Participants
The final participants assumed the role of tutees, 

each of whom was assigned a tutor, who was identified 
as having a high reading level on the SLS 2-9 (>120). 
Students were assigned to pairs by first sorting stu-
dents according to their RQ. No data was collected on 
the tutors, except that they had to be able to read all the 
training words correctly. The final participants were nine 
tutees (N = 9), all were GL2 and had started learning 
German with the entry of kindergarten at age 3-4. The 
exception was Brav, who had entered school at age 7.5. 
According to the ITRF screening, four children showed 
problem behavior, and three were diagnosed with EBD. 
Behavioral difficulties in this context means problem be-
havior independent of an official EBD diagnosis. How-
ever, all tutees showed severe difficulties in reading. 

We also surveyed the social validity of the interven-
tion as viewed by the two teachers, because it is import-
ant to find out whether the method would also be used 
in schools by teachers. The two teachers were the class 
teachers of the children, with teacher 1 (female, age 35) 
teaching five of the children and the other teacher (fe-
male, age 39) teaching the other four.

Table 1
Characteristics of Student Participants

Student Gender Age/Grade SN OPP APD Reading RQ Words (PR) German L2 L1

Lava f 8/3 EBD 10 1 69 42 Yes Serbian

Emyl m 8/3 / 0 2 67.5 58 Yes Arabic

Gülcan f 9/3 / 1 6 66 10 Yes Kurdic

Ferhat m 8/3 / 15 13.5 65.5 12 Yes Turkish

Brav m 10/3 / 8.5 10.5 65 10 Yes Romanian

Tugce f 8/3 / 0 1 64 18 Yes Turkish

Gül f 9/3 EBD 14 19.5 63.5 21 Yes Turkish

Vaneza f 9/3 / 0 1.5 71 15 Yes Kurdic

Metül m 8/3 EBD 12 5 69 42 Yes Arabic

Note. SN = special needs; f = female; m = male; LD = learning disabilities; EBD = emotional behavioral disorder; L1 - !rst language; L2 = second lan-
guage; OPP = disruptive behavior according to the ITRF(OPP); APD = learning-related behavior according to the ITRF(APD); RQ = reading quotient; 
Words PR = percentile on German Vocabulary Test. 
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Design 

A multiple-baseline design was used across indi-
viduals, with the start of the intervention occurring at 
different times for individuals (Morgan & Morgan, 2009). 
The participants were randomly assigned to three groups 
with different phase lengths to fulfil the requirement for a 
multiple-baseline design of at least three tiers (Tate et al., 
2016). The intervention took place three days per week 
for 10 minutes over a period of seven weeks. Before the 
start of the intervention, baseline data was collected from 
the tutees. Then, in the following sessions, the RT was 
applied followed by data collection. Since the study was 
conducted during regular class time, the students were 
pulled out of their classes by the interventionists for the 
intervention period. Six master’s-level students in special 
education served as test leaders and interventionists. In 
two configurations, four students were always together in 
pairs in one group, rotating through the groups in order 
to prevent an assessor effect. The remaining two students 
assessed the data. Group 1 had five baseline measure-
ments, Group 2 had six, and Group 3 had seven, which 
were randomly assigned. Three followup measurements 
(Phase E) using the same measuring instrument were 
administered six weeks after the intervention, ended in-
cluding two weeks of Christmas holidays. 

Dependent Variables and Measurement
The dependent variable was the number of correctly 

read training words. The total was used to determine the 
extent of the students’ word recognition regarding the 
words of training. The word test was a PowerPoint presen-
tation composed of the 30 training words selected during 
the pretest. It was constructed the same way as the word 
pretest and was identical to it in terms of structure and 
mode of operation. The order of the individual words in 
the presentation was varied for each test in order to avoid 
a practice effect. The 30 words each appeared on a sepa-
rate slide in an automatic 1-sec rhythm (Ehri, 2005), and 
two interventionists guided the tests. Each word that was 
correctly read within one second was counted as correct.

Materials 

At the beginning of the intervention phase, the 
student pairs (tutor + tutee) were presented with the 
RT field and the flashcards. The self-made game field 
was 30x60cm and contained 30 empty rectangular cells, 
which were distributed at even intervals on the racetrack 
(see Figure 1). Each pair of students received a playing 
field and a game piece. For each of the 30 cells, there was 
a flashcard showing one of the 30 words to be trained. 

Figure 1 
Racetrack Gameboard

For the self-graphing procedure, a sheet was de-
signed that included 12-14 rows (depending on the 
number of intervention sessions) with 30 small squares 
for the maximum number of words to be read correctly 
(see Figure 2). The rows were one below the other so 
that students could easily track their learning visual-
ly. Words for the intervention were of high frequency 
(mean: 2878) (childLex; Schroeder et al., 2015), mean-
ing that they appear at a frequency of 100 per million 
words in a corpus (Brysbaert et al., 2018). 

Figure 2 
Self-Graphing Sheet
Note. Leserennstrecke = Reading Racetracks; Trainingsbogen = 
Training Sheet.

Procedures

Baseline
Before the actual intervention (Phase B) began, a 

baseline phase (Phase A) was conducted to determine 
the current status of the dependent variable and thus 
be able to estimate the effectiveness of the interven-
tion. However, instead of determining the dependent 
variable only after each baseline session, children were 
engaged for 10 minutes beforehand to counter the ar-
gument that any improvement during the intervention 
was due only to a Hawthorne effect – change in behav-
ior by the subjects of a study due to their awareness of 
being observed. Keeping students engaged and paying 
attention during the baseline period made the Haw-
thorne effect less likely. During each baseline session, 
pairs of students were engaged for 10 minutes in a dif-
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ferent program that consisted of cognitive tasks, includ-
ing logical continuation of a sequence and determining 
which object did not match the others in the sequence. 
After each baseline session, students were assessed on 
the dependent variable. 

Intervention
Before the intervention phase began, the tutors 

were trained for 1.5 hours on how to give feedback in 
order to fulfill their role as tutors. For this purpose, they 
were given sample sentences and sample situations 
while working in pairs.

In the intervention phase, the RT game was played, 
and prior to its start, it was thoroughly explained to all 
participants. The pairs remained constant throughout 
the intervention phase. The RT game was played for 
10 min always with the 30 training words, which were 
printed on individual flashcards and spread across the 
game board. The tutees moved along the flashcards with 
their game piece figure one after the other, and the re-
spective card was revealed by the tutor. The tutee read 
the corresponding word aloud. If it was incorrect, the tu-
tor corrected it after 3 sec to allow for self-correction. If a 
correction was made, the tutee repeated the correct form 
of the word aloud. The revealed cards remained face up. 

If the tutee read all the cards within the 10 min, 
they were reshuffled and distributed face down on the 
field and a new game started for the remainder of the 
time. After each measurement from the intervention 
phase on, the tutees recorded the number of correctly 
read words on their self-graphing sheet. The number of 
correctly read words was reported to them by the inter-
ventionists. The tutees were then allowed to color in the 
number of boxes in the appropriate rows for the current 
session on their self-graphing sheet.

Treatment Fidelity 
Treatment fidelity aims to improve the accuracy and 

consistency of an intervention to ensure correct delivery 
(Smith et al., 2007). The implementation was monitored 
by means of a treatment fidelity questionnaire, which 
was completed by the interventionists after each unit and 
by an external person after one third of the intervention 
time. To ensure faithful implementation of the training, 
the treatment sheet listed various components, including 
the environment where the support was given, the pro-
vision of materials, the process of support and feedback, 
and the recording of the handling of student behavior. 
Example questions were as follows:  “Did the support 
take place without external disturbances?,” “Were the 
materials ready for support?,” and “Did the tutor have 3 
seconds for self-correction?.” Overall interrater reliability 
was 98% across the interventionists as well as between 
the interventionists and the external raters. 

Social Validity
In order to increase the social validity of the study, 

two questionnaires were distributed to class teachers and 
the participants after the end of the intervention, asking 
them to record their acceptance of the intervention. The 
statement items both questionnaires are listed in Table 2. 
The items were rated on a 5 point-Likert scale from 0 = 
“totally not agree” to 4 = “totally agree.” For the student 
survey, the interventionists were not present to avoid bi-
ased results. Further, to prevent students’ low reading level 
from influencing the results, the teachers went over the 
statements individually with each student.

Table 2
Social Validity Items
Students Racetrack helped me to be able to read words 

correctly.
I think the intervention also helps other students 
with di"culties in reading.
I understood well the meaning of the 
intervention.
I learned a lot during the intervention.
I was happy to come to the intervention.
I enjoyed the intervention.
I would participate again.

Teachers Automation is especially important in the 
context of reading.
The intervention is a good way to improve 
students’ reading #uency.
The intervention is an appropriate way to train 
reading #uency of sight words.
I would use the intervention in my classroom.
The total time required to complete the 
intervention was manageable.
The material resources required for this 
intervention are adequate.

Results 

For the data analysis, the statistical program R and the 
SCAN package for single-case analysis (Wilbert & Lueke, 
2021) were used. First, visual inspection was applied 
followed by overlap measures and regression analysis at 
Level 2, once for each group and once across all groups, 
with a particular focus on possible Phase A trends, the 
increase from Phase A to Phase B (slope), and the direct 
increase at the onset of the intervention (level). The 
Non-Overlap of All Pairs (NAP; Parker et al., 2011a), the 
Percentage Exceeding the Median Trend (PEM; Ma, 2006), 
the Percentage of All Non-Overlapping Data (PAND; 
Parker et al., 2007), and Tau-U (Parker et al., 2011b; A vs. 
B + TrendB – TrendA) were selected as overlap measures. 
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The NAP is the percentage of all pairwise com-
parisons between baseline and the intervention phase 
and displays improvement across phases (Parker et al., 
2011a). Thus, it can be used when data shows some 
variation in the phases. The PEM is the percentage 
of data points exceeding the baseline phase median, 
which is a good overlap index when there are floor or 
ceiling effects in the baseline phase. PAND refers to 
the total number of data points that do not overlap be-
tween phases while using all data from both phases, 
which makes it more concrete and reliable (Parker et 
al., 2007). Tau-U is a combination of Kendall’s rank cor-
relation and Mann-Whitney U while being able to con-
trol for possible baseline trends (Parker et al., 2011b). 
To directly test treatment effects, a regression analysis 
on level 2 (across all students) was performed to esti-
mate level and slope effect from Phase A to Phase B 
(see Tate et al., 2016). First an analysis was performed 
for each group and afterwards across all groups. Finally, 
the SCAN package (Wilbert & Lueke, 2021) can control 
for autocorrelation single-case analysis. 

Visual Analysis and Descriptive Statistics
The baselines could be characterized as not hav-

ing much variation across participants, which can also 
be seen when looking at the standard deviation (SD) in 
Phase A, which ranged from 0.5 to 2.19 with mean val-
ues ranging from 0.40 to 12.00. Nevertheless, the data for 
Lava (M = 2.60, SD = 2.19), Tugce (M = 3.50, SD = 2.17), 
and Gül (M = 1.71, SD = 1.11) went slightly upward to-
wards the end of the baseline while Brav’s seemed to go a 
bit down. Emyl started with higher values (M = 12.00, SD 
= 1.00) than the other participants, and quickly reached 
the maximum number of words to be read in the inter-
vention phase. Lava also reached the maximum number 
very rapidly, although her baseline data was significantly 
lower. Brav (M = 0.40, SD = 0.55), Ferhat (M = 1.33, SD 
= 0.82), and Gül had the lowest mean values at baseline 
(M = 1.71, SD =1.11). Metül (M = 5.57, SD = 0.79) and Va-
neza (M = 5.42, SD = 0.79) also had flat baselines, which 
seemed to go down for a short time, but then stabilized 
again towards the end of the baseline.

Regarding Phase B, all children improved. Brav 
showed a rather low mean value, due to the fact that 
he needed a certain amount of time for the data to in-
crease. Although he was the one with the least increase, 
he still reached a maximum value of 20 in Phase B. Lava 
was very strong in Phase B and, like Emyl, achieved the 
maximum possible value of 30. Tugce also displayed a 
vast increase and reached a value of 29.00. Gülcan (M 
Phase A = 5.00; M Phase B = 18.71), Metül (M Phase 
A = 5.57; M Phase B = 20.50), and Vaneza (M Phase A 

= 5.43; M Phase B = 19.25) had a similar increase from 
Phase A to Phase B in mean values. Gül (M Phase A = 
1.71; M Phase B = 20.09) and Ferhat (M Phase A = 1.33; 
M Phase B = 14.92) also had similar Phase A mean val-
ues but Gül showed a stronger increase than Ferhat. 

Overall, all participants showed a clear increase 
without a followup drop with visible trends in Phase B 
and level effects from Phase A to Phase B. Thus, the fol-
lowup measurements proved to be stable, showing that 
the students could still read the words after six weeks 
without intervention. Only Vaneza (23, 26, 24), Lava (29, 
30, 28), and Gül (24, 26, 24) displayd a slight drop at the 
third followup measurement (see Figure 3 and Table 3). 

Overlap Indices
According to the NAP, all subjects achieved a strong 

effect (99.00-100.00; p<.001) except for Brav, who dis-
played a moderate effect (92.00; p<.01). The PEM showed 
a highly effective treatment for all. The PAND displayed 
strong effects (94.74-100.00) for all subjects except Brav, 
who had a moderate effect (77.78). In terms of the Tau-U 
values (considering Phase A trends), all participants pre-
sented large changes (>.60, p<.001) except Gülcan, who 
exhibited a very large change (0.81, p<.001). 

With regard to the regression analysis, first per 
group, a significant level effect from Phase A to Phase B 
(p<.01) could be seen for Group 1 but no significant slope 
effect. Overall, there was no Phase A trend. In Group 2, 
there was a significant slope effect (p<.01) from Phase A 
to Phase B with an average improvement of 1.139 words 
per session. There was also no Phase A trend. Group 3 
displayed a significant level effect from Phase A to Phase 
B (p<.001) and a significant slope effect (p<.01), with a 
beta coefficient of 1.078. There was also a significant level 
effect from Phase B to Phase E (p<.01). The regression 
analysis across all groups showed a significant level effect 
(p<.001) as well as slope effect (p<.001) from A to B and 
a level effect from B to E (p<.001). The students were able 
to read an average of 1.056 words per session.

Social Validity

Students
The results of the social validity survey for the stu-

dents were as follows. All items were rated between 
“partly agree” and “strongly agree.” First, all children 
found that the RT helped them read words correctly 
and that the intervention can help other children as 
well. Lava and Gülcan were the only ones to “partly 
agree” with this statement. Second, the students un-
derstood the intervention well and felt that they have 
learned a lot. Overall, the intervention was perceived 
as very pleasant. Again, Lava and Gülcan were the only 



The E!ects of Reading Racetracks

International Journal for Research in Learning Disabilities Vol. 5, No. 2     77

Figure 3
Words Read Correctly
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ones to state “partly agree.” All would like to participate 
again; Lava was unsure, however.

Teachers
The teachers also rated the intervention as positive. 

All were of the opinion that the intervention is a good 
way to train reading fluency and sight words. In addi-
tion, teachers responded “agree” and “totally agree” to 
the statement that their students had become better at 
reading overall. All teachers responded that they would 
use the intervention in their own classes. The materials 
seemed appropriate as did the timing across the board. 
Only one teacher stated “partly agree” when asked about 
time management. However, this did not refer to the in-
tervention itself, but to the individual measurements after 
each session.

Discussion 

Main Findings 
The aim of the present study was to evaluate the 

effect of a peer-tutorial racetrack game on automating 
sight words in primary school students with and with-
out behavioral difficulties who have reading difficulties 

in their GL2. The intervention was specifically designed 
to meet individual student needs within a hetero-
geneous study body such as is found in an inclusion 
classroom (meaning that different students can learn 
together with one method). The results show a clear 
overall increase for each child with flat baselines in a 
very short time and stable data at followup.

Looking at the results in more detail, the fact that 
there is no significant slope effect for Group 1 is partly 
because Emyl already had higher values in the baseline 
and that he, as well as Lava, rapidly reached the maxi-
mum possible number of words. Otherwise, all showed 
an increase and also stable followup data in Group 1. 
Gülcan improved significantly more slowly than those 
of other group members. In the German vocabu-
lary screening, she only had a percentile of 10, which 
is low, and might have had an impact on her reading 
performance (e.g., Schroeter & Schroeder, 2017). Lava 
indicated “partly agree” on the social validity survey in 
response to whether she enjoyed the intervention and 
would participate. Since she reached the maximum 
number of words quickly, boredom might explain her 
response. The ITRF screening showed that she has se-
vere problems with disruptive behavior and had been 
diagnosed with EBD. However, problem behavior did 
not seem to have an impact on her results. 

Table 3
Descriptive Data and Overlap Indices for Each Participant for Words Read Correctly

Lava Emyl Gülcan Ferhat Brav Tugce Gül Vaneza Metül

N(A) 5 5 5 6 6 6 7 7 7

N(B) 14 14 14 13 13 13 12 12 12

N(E) 3 3 3 3 3 3 3 3 3

M(A) (SD) 2.60
(2.19)

12.00
(1.00)

5.00
(1.22)

1.33
(0.82)

0.40
(0.55)

3.50
(2.17)

1.71
(1.11)

5.43
(0.79)

5.57
(0.79)

M(B) (SD) 24.29
(8.84)

27.62
(3.40)

18.71
(7.04)

14.92
(7.38)

7.69
(6.69)

24.67
(4.85)

20.09
(6.77)

19.25
(5.53)

20.50
(5.18)

Max(B) 30.00 30.00 29.00 26.00 20.00 29.00 26.00 26.00 28.00

M(E) (SD) 29.00
(1.00)

30.00
(0.00)

27.33
(0.58)

23.00
(0.00)

17.67
(2.31)

28.33
(0.58)

24.67
(1.15)

24.33
(1.53)

28.00
(0.00)

Max(E) 30.00 30.00 28.00 23.00 19.00 29.00 26.00 26.00 28.00

NAP (p) 99.00
(<.001)

100.00
(<.001)

99.00
(<.001)

100.00
(<.001)

92.00 
(<.001)

100.00
(<.001)

100.00
(<.001)

100.00
(<.001)

100.00
(<.001)

PEM 100.00 100.00 100.00 100.00 92.31 100.00 100.00 100.00 100.00

PAND 94.74 100.00 94.74 100.00 77.78 100.00 100.00 100.00 100.00

Tau-U (p) 0.78
(<.001)

0.68
(<.001)

0.81
(<.001)

0.73
(<.001)

0.75 
(<.001)

0.64
(<.001)

0.69
(<.001)

0.72
(<.001)

0.70 
(<.001)

Note. N = measurements; M = mean; SD = standard deviation; Max = maximum value; A = Phase A; B = Phase B; E = follow-
up; p = p value; PEM = Percentage Exceeding the Median Trend; PAND = Percentage of All Non-Overlapping Data; NAP = 
Non-Overlap of All Pairs.
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Group 2 displayed a steady increase. Tugce even 
reached the upper range quite quickly and reacted pos-
itively to the onset of the intervention even though she 
was one of the weakest readers. Compared to the oth-
ers, Brav needed more time until he could correctly read 
several words. He had a percentile in German vocabu-
lary of 10 and was the only students with Romanian as 
L1. His low vocabulary knowledge and language back-
ground might have played a role for the slower increase 
(Lesaux & Kieffer; 2010; Schroeter & Schroeder, 2017). 
Brav also exhibited problems in OPP and APD, which 
relates to concentration and, thus, could have been a fac-
tor. All three students rated the intervention positively. 
Ferhat also had problems in the areas of OPP and APD. 
However, this did not seem to affect the success of the 
intervention much for him. The followup data was sta-
ble overall;  Brav was the only one who dropped, but 
only minimally. However, since he was the student who 
seemed to have the most difficulty in memorizing the 
words, it was possible that he needed more automation.

Across the board, Group 3 also showed significant 
improvement. Vaneza and Metül responded positively 
to the intervention while Gül made a huge jump at the 
third intervention session. Followup data was stable for 
each child. Gül was the weakest reader according to 
the prior reading screening, had an EBD diagnosis, and 
problems in OPP as well as APD. Perhaps she had to 
settle in before she could focus on the intervention and/
or perhaps memorizing sight words was still difficult 
for her at first because she was trying to read via pho-
neme-grapheme correspondence, which is typically for 
German readers (Landerl & Wimmer, 2008). 

Overall, the data does not show that the students 
with behavioral difficulties had more problems than 
their peers benefiting from the intervention. Looking 
specifically at the three students with an official EBD 
diagnosis, it is not clear that EBD had a negative impact 
on the intervention, as all three benefited from the in-
tervention in a very short period of time, even though 
they started with very low baseline scores. Interesting, 
these findings differ from other researchers arguing 
that students with behavioral difficulties have greater 
problems benefiting from literacy interventions and 
that teachers have difficulty finding appropriate read-
ing interventions for them (Becherer et al., 2020; Forlin 
& Chambers, 2011; Nelson et al., 2003; Roberts et al., 
2020). Motivation plays a major role in behavior, so per-
haps the playful and motivating nature of the racetracks 
helped ensure that students with behavioral difficulties 
benefit to the same extent as those without behav-
ioral difficulties. Likewise, we cannot fully determine 
whether students’ different L1s had an impact, because 
the progress of the students cannot be differentiated 

by L1. In terms of gender, Brav and Ferhat were the 
weakest overall, but this does not apply to Emyl and 
Metül. Therefore, it cannot be said with certainty that 
there was a difference between the subjects in terms 
of gender.

Based on the fairly clear results, we can conclude 
that PT RT, which was only conducted for 10-minute 
sessions, after a very short time, had a positive effect 
on the learning of sight words of less proficient GL2 
primary school readers with Kurdish, Turkish, Arabic, 
Serbian, and Romanian language backgrounds, with 
and without behavioral difficulties. Followup data also 
showed that the children were able to recall the words 
after six weeks. In addition, there was no difference be-
tween children with and without behavioral problems, 
and no difference by age. 

The finding that problem behavior did not seem to 
play a major role is consistent with Kempe et al. (2011), 
who argued that reading problems and externalizing 
behavior should be seen as independent of each other. 
The findings are also consistent with findings from PT 
studies (e.g., Moeyaert et al., 2021; Okilwa & Shelby; 
2010) and previous studies using reading racetracks 
(Barwasser et al., 2021a; Barwasser et al., 2021b; Grün-
ke & Barwasser, 2019; Sperling et al., 2019). Further, the 
results also support studies with a focus on self-graph-
ing (e.g., Legge et al., 2010; Sutherland & Snyder, 2007).

Limitations
Despite the promising results, several limitations of 

the present study warrant mentioning. As with all indi-
vidual case studies, the sample size was small, making it 
difficult to draw generalized conclusions. However, the 
advantage of such studies lies in the opportunity they of-
fer to directly see individual responses to an intervention 
and, therefore, be better able to assess and adapt it to spe-
cific characteristics. In addition, they allow researchers to 
see through the learning process how long it takes for an 
intervention to elicit responses in the students. Further-
more, it is unclear what influence the children’s languag-
es of origin played. According to Zigler and Goswami 
(2005), learning to read is a process of understanding or-
thography-phonology mapping, which may explain dif-
ferences in reading in different languages. Overall, While 
there was no clear difference in this respect between the 
children overall, the influence of the various L1s on GL2 
is unknown. Further, we did not measure reading in chil-
dren’s L1 – thus, they might have problems in L2 reading 
but not in L1 – maybe as a result of undergoing a lan-
guage learning process. 

Additionally, at this point we can only draw con-
clusions about children with the language backgrounds 
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mentioned above and, of course, only about German as 
L2. Thus, our findings cannot automatically be trans-
ferred to other languages and sight word reading, even 
if a transfer could be expected due to prior studies fo-
cusing on sight word training in, for example, English 
(McArthur et al., 2015).

For Emyl, the already quite high values in the 
baseline were of interest, with a ceiling effect expected 
to follow. Nevertheless, his direct response to the in-
tervention and the initially strong increase show that 
the intervention seemed to be effective for him as well. 
Plus, we cannot be sure which effects the RT with PT 
had vs. the self-graphing, since self-monitoring is also 
considered to promote reading (Menzies et al., 2009). 
However, since most instruction in Germany class-
rooms uses reinforcers and research has shown the 
importance of motivation, we decided to also reinforce 
while combining the RT with self-graphing. 

As a last limitation, it should be mentioned that the 
very positive effects may also be due to the small group 
size and, therefore, the more intensive teaching. And 
yet, in a previous study, Barwasser et al. (2021b) also 
found strong effects in a classroom setting of a racetrack 
intervention. However, the latter study was conducted 
with children without special needs support. 

Implications
Based on the results and limitations, our study has 

several implications for practice and research. As a next 
step, one could look at other language backgrounds 
as well as other languages in which sight vocabulary 
is promoted in PT. In addition, since an L1 influenc-
es the L2 (Shum et al., 2016), it would be interesting 
to measure L1 reading beforehand to see connections. 
Reading motivation could also be surveyed before and 
after using questionnaires to see correlations since 
reading and motivation are strongly related (Marinak & 
Gambrell, 2008). Further, many children fail in reading 
because they have not yet fully internalized the L2 al-
phabetic principle. On the basis of a previous screening, 
more information could be obtained in order to assess 
whether a given intervention might be too difficult. 

Regarding the intervention itself, one could choose 
a larger pool of training words  simply to minimize a 
training effect. To avoid a training effect in the current 
study, the words in the measurements were shown in 
randomized order each time, but this does not com-
pletely rule out a training effect. Moreover, use of a 
larger pool of training words would minimize the like-

lihood of ceiling effects, besides offering the children an 
opportunity to store a larger sight vocabulary. However, 
since not all of the children in the study were able to 
memorize all of the words at the end, the time of the 
intervention and possibly the number of training weeks 
would have to be increased in order to create automa-
tion. Especially children with weaker skills need a high 
degree of automation and to have words presented to 
them with high frequency (Chard et al., 2009).

In future studies, we would also like to focus on the 
tutors, both in terms of how they liked the intervention 
and to determine if their skills improved. For this pur-
pose, we could use another questionnaire and general 
reading screenings before and after the intervention – 
and also with the tutees – in order to detect influenc-
es of the intervention on their general reading fluency. 
Plus, one could embed the training words in texts and, 
by measuring before and after, determine if the text can 
be read faster as a result. In addition, one could sepa-
rate the RT from the self-graphing within a single-case 
design with A B BC phases or an experimental group 
design with the control group receiving only the Race-
tracks. Moreover, one could contrast one intervention 
with another and generate a larger sample to make 
more generalized statements about the effectiveness of 
PT RT in GL2. Referring back to the limitation of the 
small group size, a further study could be implemented 
in a classroom with students with special needs to see 
if these students need to be in a small group to improve 
or if a classroom setting would lead to the same positive 
effects. 

Conclusion
Overall, this study showed that it is possible, in a 

short time and in a simple way, to improve the sight 
vocabulary of poorly reading primary students in the 
second language, some of whom also show behavior-
al difficulties. Training sight vocabulary is essential for 
reading (Musti-Rao et al., 2015) and sets the trajecto-
ry for reading fluency and comprehension. Our inter-
vention adds another piece to the puzzle of reading 
research and through peer tutoring makes Reading 
Racetracks a tool that can be used in an inclusive way, 
allowing all children to participate. Use of the interven-
tion can contribute to narrowing the large gap between 
students with and without German L2 in reading and 
give everyone the same educational opportunities 
while enhancing their language skills.
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