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Abstract

Repeated reading (RR) is often recommended for promoting reading fluency, but it
is unclear whether continuous texts or word lists should be used. This study tested
whether the effects of RR depend on the reading material and whether these effects
interact with students’ prior abilities. N=304 primary school students were ran-
domly assigned to one of three conditions: (1) a repeated reading group receiving
continuous texts (RR-T), (2) a repeated reading group receiving word lists (RR-W),
and (3) a control group (CG). Before and after the training (M =13 sessions), stu-
dents’ reading fluency and reading motivation were assessed. In both RR-groups, the
average level and growth in (a) words read correctly per minute and (b) affect were
recorded during each reading session. Multilevel modelling revealed that growth in
reading fluency and reading motivation did not differ significantly between the RR
groups and the CG. Process analyses showed that the number of words students read
correctly per minute increased significantly per session. Students’ affect remained
stable at a high level throughout the reading interventions. In the RR-T, significantly
more words were read correctly than in the RR-W, and this was a mediator between
group and reading fluency. Students’ initial levels of reading performance and read-
ing motivation strongly predicted both process and outcome variables, but not in
interaction with the reading material. Results emphasise the importance of investi-
gating the effects of repeated reading interventions with higher dosage and of offer-
ing differentiated methods (instead of reading material) to struggling readers.
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Introduction

Children with reading difficulties have problems recognising words accurately
and quickly (Miiller et al., 2020). The most recommended method to automate
word recognition is repeated reading (Hattie, 2009; National Reading Panel,
2000; Therrien, 2004). In repeated reading, students read the same reading mate-
rial aloud repeatedly for a defined number of times (Meyer & Felton, 1999) or
until they achieve an established improvement in reading accuracy and reading
speed (Samuels, 1979). Previous research has generally supported the effective-
ness of repeated reading (e.g., National Reading Panel, 2000; Therrien, 2004).
As an immediate effect, repeated reading thereby leads to an increased number
of words read correctly and to a positive affect in students (Chard et al., 2002;
Stevens et al., 2017). These positive immediate outcomes may help explain why
repeated reading improves students’ reading fluency and comprehension as well
as their reading motivation (National Reading Panel, 2000; Strickland et al.,
2013). However, some studies reported differential effects (Chard et al., 2009;
Fuchs et al., 2021), suggesting that repeated reading does not improve reading
performance of all students alike. Findings are further ambivalent about whether
continuous texts or word lists are the reading material that should be used for stu-
dents to best profit from repeated reading (Levy et al., 1997; Therrien & Kubina,
2007). This study therefore investigates whether the method of repeated reading
is more effective when students read continuous texts or when they read word
lists, and whether the effects of the material depend on students’ prior reading
skills.

Effects and process of repeated reading

The method of repeated reading is based on the idea that readers first have to gain
automaticity in word recognition to be able to release cognitive resources neces-
sary for reading comprehension (Samuels, 1979). RR methods include a variety
of peer formats, such as choral reading (Hiebert, 2006), reading to themselves
(Therrien & Kubina, 2007), with a fluent adult (Therrien et al., 2012), or with
peers (Simmons et al., 1995). An organisational advantage of homogenous pairs
is that it guarantees a high level of active reading time for every student, as chil-
dren read and make progress together. The approach of homogenous peer training
was therefore chosen for this study.

Reading words aloud repeatedly allows readers to better memorise the words’
orthographic structure so that words are recognised faster and more accurately
(Begeny et al., 2009; Chard et al., 2002; Escarpio & Barbetta, 2016). Concomi-
tant with such an immediate increase in the number of words read correctly are
readers’ positive emotional experiences during reading (Stevens et al., 2017).
Though rarely studied specifically for repeated reading, it has been documented
that when readers feel they make immediate progress, this elicits reading enjoy-
ment and positive task-related affect (Tulis & Fulmer, 2013).
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These mechanisms can explain increases in students’ reading performance,
which are frequently reported as positive outcomes of repeated reading inter-
ventions when compared with a control group (National Reading Panel, 2000;
d=0.41). Improved reading performance typically implies reading fluency
(word- and sentence-level) as the major target of repeated reading interventions,
but transfer effects have also been reported for reading comprehension (Strick-
land et al., 2013; Therrien, 2004). This is plausible considering that when readers
automate their word recognition through repeated reading, they release cognitive
resources and can turn their attention to meaning (Samuels, 1979).

Because reading motivation has only rarely been assessed as an outcome variable
for repeated reading interventions, effects are less clear. However, there is evidence
from Blum and Koskinen (1991) who found that repeated reading not only fostered
reading fluency and comprehension but also increased student motivation. Moreo-
ver, readers who improve their reading abilities typically enjoy reading more (Schie-
fele et al., 2012). In this regard, it is likely that repeated reading also positively influ-
ences reading motivation.

In sum, prior research supports the general effectiveness of repeated reading
interventions in improving reading fluency (National Reading Panel, 2000; Ther-
rien, 2004) and also suggests positive effects on reading motivation. These positive
outcomes can be explained by the immediate effects of repeated reading, i.e., that
readers read more words correctly and that they experience positive affect during
repeated reading.

Interaction between students’ reading abilities and reading materials

Prior research, however, also indicates that repeated reading does not improve the
reading achievement of all students alike. For instance, Fuchs et al. (2021) found that
while their repeated reading intervention of 38.5 treatment hours over 22 weeks had
positive effects on students’ reading performance compared to the control group, the
lowest performing first-grade students profited more from a phonological awareness
intervention than from the repeated reading intervention with continuous texts. Low-
performing students are further known to profit most from methods which help them
decode smaller units of words first, such as syllable-based reading (Miiller et al.,
2017). Moreover, Therrien’s (2004) meta-analysis including readers from ages 5 to
18 years suggested that primarily students with learning disabilities improve from
repeated reading. Effects of repeated reading may therefore depend on how well the
method fits to a student’s reading abilities (Chard et al., 2009; Therrien, 2004).
Moreover, effects may be influenced by the type of reading material that is
used for repeated reading, for instance, whether children receive continuous texts
or word lists (Therrien & Kubina, 2007). On the one hand, a continuous text may
primarily facilitate the reading flow of higher-performing readers by embedding
words in context and thus automating word recognition. This assumption is in
line with top-down processes in cognitive models of reading comprehension (e.g.,
Kintsch, 1988), which assume that a reader’s prior knowledge and context can
facilitate automatic word recognition by providing expectations about the words
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that are likely to appear next. Accordingly, for a small sample size of N=16
students in grades 3, 4, and 5, Therrien and Kubina (2007) found that context
increased both reading speed and word recognition compared to isolated words.

On the other hand, isolated words might improve automatic word recognition
by allowing readers to focus on smaller components first—thus potentially suit-
able for low-performing readers. This idea corresponds with bottom-up processes
in cognitive reading models (Kintsch, 1988), assuming that reading comprehen-
sion depends on the speed of automatic word recognition. If a reader’s automatic
word recognition is still very low, context may have less effect because this infor-
mation is not available in a reader’s working memory. It could thus be helpful for
low-performing readers to focus on isolated words where no propositions need to
be formed. Correspondingly, Levy et al. (1997) reported positive effects on read-
ing fluency when one word at a time was displayed on a computer screen, though
for a small sample size of N=28 students in grade 4. In sum, it remains unclear
whether continuous texts or word lists should be used for repeated reading, and
whether the reading material’s effectiveness interacts with students’ prior reading
skills.

Research questions

The first goal of this study was to better understand the effects of repeated read-
ing on reading fluency and reading motivation by addressing the following research
question:

(1) Do students’ (word- and sentence-level) reading fluency and reading motivation
differ between the two RR interventions (i.e., with continuous texts or word list)
and a control group?

H, Students of both repeated reading interventions will achieve higher levels of
reading fluency, and reading motivation than students of the control group. Differ-
ences in the variables between the RR-T and the RR-W group are explored.

Moreover, this study aimed at better understanding the learning process
through which repeated reading is effective by examining the average number and
the increase in words read correctly as well as the average of students’ affect and
increase in affect during the training. The following research questions guided this
goal:

(2) Do the two RR groups differ in (i) the average number of words read correctly
during each training session and the average increase in the number of words
read correctly over the course of the training, and (ii) do they differ in the average
affect during each training session, and the average improvement in affect over
the course of the training?
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H, As no concrete hypotheses can be derived from previous research, this research
question is exploratory.

(3) Are the effects of the reading material on students’ (a) reading fluency, and (b)
reading motivation mediated by (i) the average number of words they read cor-
rectly during each training session, and the average increase in the number of
words they read correctly over the course of the training, and (ii) the average
affect during each training session, and the average improvement in affect over
the course of the training?

H; The more words students read and the greater their learning gains during train-
ing, the higher their reading fluency after training. Effects of the repeated reading
interventions (RR-T and RR-W) on reading fluency are mediated by the average
number of words read correctly per minute during training and the increase in the
number of words read correctly over the course of the training. Similarly, we expect
that the average affect and improvement in affect during training will predict reading
motivation after training and that the effects of the RR groups on reading motivation
are mediated by students’ average affect and improvement in affect within individual
training sessions.

(4) Are the effects of the material on reading fluency, and reading motivation moder-
ated by students’ initial reading performance?

H, We hypothesize that the effects of the reading material are moderated by student
ability, such that students with lower reading ability benefit more from reading word
lists, while students with higher reading ability benefit more from reading continu-
ous texts.

Method
Participants

The sample consisted of N=304 primary school students from 16 classes of six
schools in Germany (2nd grade: six classes, 35%, 3rd grade: eight classes, 53%, 4th
grade: two classes, 12%). Fifty-one percent of the participants were female. Students
were on average M =9.10 years old (SD=0.81; 2nd grade: M=8.26 (SD=0.42), 3rd
grade: M=9.34 (§D=0.43), 4th grade: M=10.38 (SD=0.38)). Sixty-four percent
of the students only spoke German at home, 30% spoke German and another lan-
guage at home, and 6% only spoke another language at home. Our sample thereby
corresponds to regular primary school students in Germany (Statistisches Bunde-
samt, 2020). The sample included whole classes of students, recruited regardless of
their reading scores.
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To estimate the required sample size, the reviewed literature only pro-
vides consistent evidence for Hypothesis 1, stating that repeated reading posi-
tively influences students’ reading performance compared with a control group
(d=0.41; National Reading Panel, 2000). Therefore, we analysed power a priori
for Hypothesis 1. Before data collection, we determined the power for this effect
using the mixedpower function of the ‘mixedpower’ package in the statistical
software R (Kumle et al., 2021; R Core Team, 2021). Results indicated that
n="70 students per group were required to detect an effect of 0.41 with a power
of 0.80 (@=0.05). The preregistration, the syntax, and the results of the power
analysis are provided in the OSF (https://osf.io/agsnc/).

For the group assignment, we first ranked children for whom a declaration of
consent from their parents was available at the class level based on their reading
performance in the pre-test (i.e., sentence-level fluency scores). We then ran-
domly sampled homogeneous tandems to either the CG, RR-T, or RR-W. For
instance, in class 1, the pair with the highest reading ability was assigned to the
CG, the pair with the second highest reading ability was assigned to the EG-T,
the pair with the third highest reading ability was assigned to the EG-W and so
on. In class 2, this procedure was reversed so that the pair with the highest read-
ing ability was assigned to the EG-T, the pair with the second highest reading
ability was assigned to the EG-W, the pair with the third highest reading ability
was assigned to the CG and so on. We checked via a MANOVA whether partici-
pants in the assigned groups differed by chance in the covariates (i.e., word- and
sentence-level reading fluency reading motivation in the pre-test; Hsu, 1989)
and in demographic characteristics (gender, age, grade, family language). This
was not the case: F(7, 296)=0.930, p =0.526, partial ;12 =0.02, Wilk’s A =0.96.

Data collection followed the ethical standards provided by the German Society
for Psychology (DGPs). Prior to the study, we obtained informed written consent
from students’ parents. All data were collected and analysed pseudonymously.

Procedure

The study followed a three-group experimental design (Fig. 1). In March 2023, a
pre-test was conducted with primary school students in all groups (RR-T, RR-W,
CG) to assess reading fluency and reading motivation. In the RR-T and RR-W, a
repeated reading intervention was then instructed by six student research assis-
tants who visited the schools and trained a small group of around eight students
who then worked in pairs. Student research assistants were involved in both
repeated reading interventions and had been qualified for the repeated reading
method in a 3-day seminar at the university. They further had already gained
practical experience with the method of repeated reading during their practical
semester. In the control group, regular reading lessons conducted by the teacher
took place. In June 2023, a post-test was conducted in all groups (RR-T, RR-W,
CG), which again assessed reading fluency and reading motivation.
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CG: Regular lessons

Pre-test T1 RR-T: Repeated Reading with continuous texts Post-test T2

RR-W: Repeated Reading with word lists

March 2023 March — June 2023 June 2023

Fig. 1 Study design

Study design

While the RR-T received a repeated reading intervention with continuous texts,
the RR-W received the same intervention with word lists. The continuous texts
and the word lists were based on the same words so that the words read in both
groups were of identical difficulty. We first randomly arranged the first half and
then the second half of the text as a word list, so that the distribution of difficult
words was similar. All texts and word lists ranged from 141 to 157 words and
had the same difficulty level, as indicated by common readability indices (e.g.,
LIX: <40; Lenhard & Lenhard, 2014-2022). In both repeated reading inter-
ventions, the procedure was the same: Two students with similar reading levels
worked in pairs. Their roles were named athlete and coach. In the first reading,
the athlete read a word list or text out loud correctly and as fast as possible for
1 min. Meanwhile, the coach read quietly in his or her booklet and underlined
the mistakes that the athlete made. After the reading, both children counted the
total number of words read correctly they had read in 1 min. The children then
switched roles and the new athlete now read the same list or text aloud. This pro-
cedure was then repeated until both children had read the same material out loud
twice. The research assistants supervised that the children adhered to the general
principles of repeated reading (reading aloud, reading repeatedly, taking over the
roles of the “coach” and the “athlete”) and measured the time of each reading
(1 min). They further supervised whether children entered the words read and the
mistakes they made correctly. Each session (two readings) lasted approximately
15 min. On average, students in both EGs participated in M=12.89 (§D=3.71,
Mdn=14, Min=4, Max=18) training sessions over the course of three and a
half months. The complete reading material for both EGs is provided in the OSF
(https://osf.io/agsnc/) (Fig. 2).
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Fig.2 Study material

Study material

Note. In the table, the number of words read within 1 min (“gelesene Worter”)
and the reading errors (‘“Lese-Fehler”) were recorded for each reading. These two
were used to calculate the number of words read correctly per minute (“Worter
minus Lese-Fehler”).

The repeated reading sessions were carried out at the back of the class. The
research assistants reported what the CG was doing while the additional repeated
reading took place in the intervention groups. Unfortunately, 42% of this data is
missing, but the available data indicate that the CG had reading lessons (28%),
maths lessons (20%), science lessons (18%), physical education lessons (12%),
free-work periods in the afternoon (10%), and other subjects such as English, arts
or lessons with a substitute teacher (12%).

Measures

Students’ word-level reading fluency was assessed with the subtest for word-level
reading of the standardised test ELFE II (Lenhard et al., 2018), in which words
have to be matched with the correct image within 3 min. Again, a parallel form
was used in the post-test. Parallel test reliability was »=0.87 in our data. Percent-
ages of accurate answers were 97% accuracy for T1 and 98% accuracy for T2.
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Sentence-level reading fluency was assessed using the standardised test Salz-
burg Reading Screening 2-9 (SLS 2-9; Wimmer & Mayringer, 2014). Within
3 min, students have to decide for as many sentences as possible whether a sen-
tence is correct or incorrect (e.g., “Trees can talk™). In the post-test, a parallel
form was used, for which parallel test reliabilities of »=0.89 were computed.
Reading accuracy in the sentence-level reading test was high (My, =1.44 wrong
sentences (SDp;=3.23), M, =1.03 wrong sentences (SDp,=2.56), indicating
that children had no problems to comprehend the simple semantic content.

To assess students’ intrinsic reading motivation, an established scale of five
items was used at both measurement points (McElvany et al., 2008). Children rated
their agreement on a four-point Likert scale (e.g., “I like to read.”; 1=not at all
true, 2=1less true, 3 =rather true, and 4 =completely true). Cronbach’s Alpha was
a=0.78 in the pre-test and «=0.84 in the post-test.

Process variables were assessed in the RR-T and the RR-W immediately after
students read a continuous text respectively a word list. Student research assistants
instructed the students to count the number of words read and the reading mistakes
of the first as well as of the second reading. Moreover, students rated their affect by
answering the question “How do you now feel after this exercise?” using five emoti-
cons, ranging from a very sad to a very happy emoticon.

Statistical analyses

All dependent variables (word-level reading fluency, sentence-level reading fluency,
reading motivation) showed a high intra-class correlation (18.8% <ICCI<27.6%),
indicating that a considerable part of the total variation is due to differences between
classes. We thus decided to analyse group differences (research question 1) with
multilevel models using the nlme package (3.1-157, Pinheiro et al., 2022) in R
(4.1.1, R Core Team, 2021). For easier interpretation of group effects, we created
a group variable using Helmert contrast coding to test both EGs against the CG.
We fitted three multilevel models for (1) word-level reading fluency, (2) sentence-
level reading fluency, and (3) reading motivation using an ANCOVA approach. This
means the respective T2 score was predicted by the T1 score plus the contrast vari-
able for the group. Students’ T2 score was nested within the respective class of the
students.

Before testing research questions 2, 3, and 4, we estimated students’ intercepts
and slopes of the words they read correctly and the affect they experienced during
the reading training. To that end, we fitted two unconditional growth models using
the nlme package in R. The first model contained the words read correctly as the
dependent variable and the second model contained students’ affect as the depend-
ent variable. The session number as the ‘time’ variable thereby served as a predictor
in the two growth models. Each measurement was nested within a student to identify
each student’s random effects. These random effects were used subsequently in the
path models as variables of intercept and slope of words read correctly per minute
and affect, respectively.
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For research questions 2, 3, and 4, three path models using the lavaan package
(Rosseel, 2012), in which (1) the T2 score of word-level reading fluency, (2) the
T2 score of sentence-level reading fluency, and (3) the T2 score of reading moti-
vation were predicted by its corresponding T1 scores. The group variable entered
the model as a dummy-coded variable (RR-T vs. RR-W) and was fitted as a predic-
tor of the respective T2 score. The previously estimated individual intercepts and
slopes of words read correctly (Model 1 and 2) or of affect (Model 3) were inte-
grated as mediators between the group and the T2 score. We additionally included
the product of students’ T1 scores and the group to explore whether the effects of
the material on reading fluency and reading motivation were moderated by students’
initial reading performance (research question 4). The total number of continuous
texts respectively word lists children read during the interventions were included as
predictors to account for potential confounding effects of dosage. To test hypoth-
esis 3, we ran an additional model in which the indirect effects of group (RR-T vs.
RR-W) via the intercept and slope were modelled on T2 for the respective dependent
variable. Missing data for the dependent variables ranged from 0.03% to 4.61%. For
the first ten sessions, 9.21% of the data were missing for the words read correctly
(i.e., the average number of words in the two readings) and 14.14% of the data were
missing for affect. Missing data in the path models were estimated using the full
information maximum likelihood procedure (e.g., McArdle, 1994). As a robustness
check, we additionally ran all path models with bootstrap standard errors by speci-
fying “se=bootstrap” in the fitting function. Because the results were almost the
same, we report the default standard errors based on the Delta method (Dorfman,
1938) and provide the results from the robustness check based on bootstrap standard
errors in the supplemental material in the OSF (https://osf.io/aqsnc/). We also esti-
mated a model that controlled for students’ grade. It displayed similar results. Only
two small differences were found: (1) The p-value for the relation between dosage
and word-level fluency T2 was now p=0.162, and (2) grade positively predicted
the intercept of slope (b=0.482; p <.01) and negatively predicted the slope of affect
(b= —0.03; p<.01). Due to the small sample size for children in grade 4, we opted
for the parsimonious models without grade level as a predictor. The model control-
ling for students’ grade is provided in the OSF (https://osf.io/agsnc/).

Results
Effects of repeated reading (research question 1)

Means and standard deviations for the dependent variables (word-level reading flu-
ency, sentence-level reading fluency, and reading motivation) are provided for each
group and measurement in Table 1.

Multilevel models revealed no significant group differences between the two EGs
and the CG, neither for word-level reading fluency (b=— 0.86, SE=0.84, p=.314),
nor for sentence-level reading fluency (b=0.24, SE=0.68, p=.715) nor for reading
motivation (b=-0.04, SE=0.06, p=.199).
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Table2 Means and standard deviations for all process variables in the RR-T and the RR-W

Continuous texts (RR-T, Word lists
n="74) (RR-W,
n="74)
Words read correctly per minute: Intercept 90.8 (30.6) 71.6 (24.5)
Words read correctly per minute: Slope 0.91 (0.94) 0.85 (1.51)
Affect: Intercept 3.89 (0.91) 3.86 (0.95)
Affect: Slope 0.02 (0.06) 0.01 (0.06)

Standard deviations are given in parentheses. Words read correctly per minute: Min=10; Max=276.
Affect: Likert Scale 1-5

Process of repeated reading (research questions 2-4)

Means and standard deviations for intercept and slope of words read correctly
and of affect are provided in Table 2. On average, students in both EGs read
M=97.22 (SD=32.31) words per minute per session. The mistakes students
made during the sessions did not differ significantly between both EGs (RR-T:
M=1.88, SD=1.46; RR-W: M=2.16, SD=1.69; t(146)=—1.075, p=.284). Stu-
dents in both groups showed a mean affect of M=3.94 (SD=0.96) on a Likert
scale of 1-5.

Results of path models for word-level reading fluency (Fig. 3), sentence-
level reading fluency (Fig. 4) and reading motivation (Fig. 5) are provided in the
respective figures. Estimates, standard errors, and p-values based on bootstrap
analyses are additionally provided in the OSF (https://osf.io/agsnc/).

Regarding research question 2, the path models showed that significantly more
words were read correctly during a repeated reading intervention with continuous

Intercept: Words read
correctly per minute

=
-2.945

-20.510%%*
-~ v
Group ~ /,0_070
(EG-T vs. EG-W) — > Slope: Words read
correctly per minute
—~~
-0.902
7 —
T —— — .
i T 0.578% -
T Word-level
‘ Word-level fluency T1 %/7/’¥7 0103 ———— fluency T2

X Group (EG-T vs. EG-W)

‘ Dosage

Fig.3 Modelling the growth in word-level reading fluency. Note: Model fit: X2(4): 1.072,
RMSEA =0.079, SRMR =0.021, CFI=0.991, TLI=0.990. R*=0.814. The coefficients displayed are
unstandardised. RR-T=Repeated reading intervention with continuous texts, RR-W =Repeated reading
intervention with word lists. *p <.05; **p <.001
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Intercept: Words read
correctly per minute

Y

-22.860%* -2.662
~ v
Group ~ 0110 ] ] 0.121%*
(EG-T vs. EG-W) —~ T Slope: Words rcad
/\;\ | correctly per minute
L965%
0.024* T 3526
‘ Sentence-level ——
- R
fluency T1 —— ossaee /
Sentence-level
Sentence-level fluency T1 0002 — fluency T2
X Group (EG-T vs. EG-W) — I
_0.132

‘ Dosage

Fig.4 Modelling the growth in sentence-level reading fluency. Note: Model fit: X2(4)= 1.046,
RMSEA =0.099, SRMR =0.024, CFI=0.986, TLI=0.946. R*=0.796. The coefficients displayed are
unstandardised. RR-T =Repeated reading intervention with continuous texts, RR-W =Repeated reading
intervention with word lists. *p <.05; **p <.001

Intercept:
Affect
*
-0.019%*
v
‘ Group Sloper 0.040
(EG-T vs. EG-W) Affoct

0.303*

0.009 -0.489
‘ Reading motivation T1 -
\
0.579%*
" - - — Reading motivation T2
Reading motivation T1 0137 —
X Group (EG-T vs. EG-W)
0.021
‘ Dosage /

Fig.5 Modelling the growth in reading motivation. Note: Model fit: x2(4) =1.151, RMSEA =0.226,
SRMR =0.090, CFI=0.707, TLI=0.743. R?=0.454. The coefficients displayed are unstandardised.
RR-T=Repeated reading intervention with continuous texts, RR-W =Repeated reading intervention with
word lists. *p <.05; **p <.001

texts than with word lists (b=22.860, SE=2.816, p <.001). However, the develop-
ment from session to session (i.e., the slope) did not differ between the two condi-
tions. We found no differences in neither the level nor the development of affect
between the groups.

With regard to research question 3, we tested whether the effect of the group on
word- and sentence-level reading fluency and reading motivation was mediated by
the intercept and slope by modelling indirect effects. We checked the mediation
despite the lack of significant effects of the group on the outcomes at T2, because a
direct effect between predictor and criterion is not necessary for mediation (Rucker
et al., 2011; Zhao et al., 2010). We indeed found indirect effects of group (RR-T vs.
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RR-W) via the intercept of words read correctly on word-level reading fluency T2
(b=—-17.622, SE=1.904, p<.001, 95% CI = [—11.354, —3.890]) and on sentence-
level reading fluency T2 (b=- 5.503, SE=1.460, p<.001, 95% CI = [-8.365,
—2.641]). Students who trained with continuous texts read more words during the
training than students who trained with word lists and this positively affected their
word- and sentence-level reading fluency at T2. Growth (i.e., slope) in the number
of words read correctly across the training was no mediator and we found no indirect
effects of group on reading motivation via the intercept or slope of affect. All exact
estimates, standard errors, p-values, and confidence intervals for indirect effects are
provided in the supplemental material in the OSF (https://osf.io/agsnc/).

Students’ prior ability is a strong predictor for both process variables as well as
post-test results. The effects of the material on word- and sentence-level reading flu-
ency and reading motivation, however, were not moderated by students’ initial read-
ing performance (research question 4). Intervention dosage emerges as a significant
predictor of word-level fluency T2 scores, but neither of sentence-level fluency nor
of reading motivation T2 scores. Moreover, this was not the case when including
grade level as a predictor.

Discussion

This study examined the effects and the process of repeated reading interventions in
a regular classroom context via a three-group study design comparing regular read-
ing instruction (CG), repeated reading with continuous texts (RR-T), and repeated
reading with word lists (RR-W). In comparison with a control group, no significant
effects were found for the two repeated reading interventions, neither on reading flu-
ency nor on reading motivation. In-depth analyses comparing the two repeated read-
ing interventions displayed that significantly more words were read correctly in the
RR-T than in the RR-W. The amount of words read correctly, in turn, mediated the
effect of the group on word- and sentence-level reading fluency. T1 scores of read-
ing performance and reading motivation positively predicted both process and post-
test variables, but not in interaction with the received reading material.

Regarding research question 1, the fact that we found no significant differences
between the three groups was surprising, given that the additional reading prac-
tice in both interventions was provided in small groups with trained instructors and
under controlled conditions. However, since the general effectiveness of repeated
reading is well documented (e.g., National Reading Panel, 2000; Therrien, 2004),
other plausible explanations are required. One possible reason for the lack of effects
could be due to inadequate dosing of the intervention: On average, only M =13
fifteen-minute sessions were conducted over 3 months. Although this is consist-
ent with findings that reading practice should be distributed in small doses (Denton
et al., 2011), a recent meta-analysis suggested that for students receiving individ-
ual reading instruction, intervention effectiveness increased after 16.8 hours (Rob-
erts et al., 2022). For this study’s interventions, this could mean that effects might
become visible only if the training intensity is increased and the training is delivered
over a longer period. In line with results from the path models, the significant effect
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of dosage on word-level fluency scores in the post-test (Fig. 3) as well as the fact
that the number of words read correctly increased significantly per session (Table 2)
give more weight to this interpretation. Another explanation for missing intervention
effects could be that the additional repeated reading interventions sometimes took
place at perhaps inconvenient times during school (e.g., in free-work periods during
the afternoon). Children might have simply been too tired at that point to fully ben-
efit from the additional reading practice, even though this is subject to speculation.

We further examined more immediate process outcomes to gain deeper insights
into the process relations of repeated reading. Regarding research question 2,
descriptive statistics (Table 2) displayed that the number of words students read cor-
rectly per minute increased per session in both groups. Comparing the two groups,
however, revealed that significantly more words were read correctly during the
repeated reading intervention using continuous texts (RR-T) in comparison with the
repeated reading intervention using word lists (RR-W). This finding underlines the
idea that continuous texts facilitate a reader’s reading flow so that more words are
read correctly (Therrien & Kubina, 2007). Thus, one could hypothesize that, in the
long run, continuous texts might be more beneficial in improving reading fluency as
they lead to a higher reading dosage. In practice, however, word lists have the advan-
tage that they can be more easily adapted to an individual student’s reading level,
whereas adapting texts is often more time-consuming, as they can include both too
difficult and too simple words for a student. Beyond that, students’ affect remained
stable at a high level throughout the reading interventions and did not show signifi-
cant group differences or changes over time. Based on first studies (Stevens et al.,
2017), we hypothesized that repeated reading should increase positive task-related
affect over time, as readers make immediate progress (Tulis & Fulmer, 2013). How-
ever, in view of the rather repetitive nature of the training procedures, the obser-
vation that students worked through the reading interventions with unchanged high
affect can also be seen positively. For example, students’ stable and positive affect
might facilitate the interventions’ implementation in regular classrooms, as teachers
do not have to counteract too many adverse affectional responses (e.g., discontent,
frustration). For future studies, it would be intriguing to also qualitatively assess stu-
dents’ affect and ask children more explicitly why they enjoyed the task.

With regard to research question 3, we found two indirect-only mediation effects,
in which the number of words read correctly per minute was a mediator between
group and reading fluency at T2, pointing towards a causal chain of effects (Rucker
et al., 2011). In other words, students who received continuous texts were able to
read more words correctly, and this, in turn, positively influenced reading fluency
and comprehension at T2. The more words students read correctly, the better their
reading fluency and reading comprehension developed. Because the continuous
texts allowed readers to read more words correctly than words lists do, their post-test
reading fluency and comprehension scores improved significantly compared with
the RR-W. This finding demonstrates the mediational power of words read correctly
and supports the idea that words read correctly are a relevant process mechanism in
explaining increases in students’ reading performance after repeated reading (Chard
et al., 2002).
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Considering research question 4, initial reading achievement and motivation were
found to be strong predictors of reading achievement and motivation in the post-test,
but not in interaction with the reading material. Here, we expected that low-perform-
ing readers would profit more from word lists, as they would not yet be able to use
context information and could focus on smaller components (i.e., isolated words)
first (Kintsch, 1988). Instead, readers who already performed well in the pre-tests
read more words during repeated reading and also performed better in the post-tests.
This phenomenon, commonly called the Matthew Effect (Stanovich, 1986), results in
even larger differences between proficient and less proficient readers over time (Duff
et al., 2015). It might therefore be more useful to provide differentiated methods to
promote differently proficient readers instead of providing differentiated reading
materials (Connor, 2019). For instance, there is evidence that good word recogni-
tion accuracy is a prerequisite for the development of word recognition speed (Kara-
georgos et al., 2020) leading to the conclusion that “attempts at promoting reading
speed (...) may be a waste of time with inaccurate readers” (Juul et al., 2014; p.
1104). Thus, rather than providing repeated reading interventions with word lists
for low-performing readers, they may benefit more from methods that specifically
improve word recognition accuracy, such as syllable-based reading (Miiller et al.,
2017) or phonological awareness interventions (Fuchs et al., 2021). Practicing syl-
labic structures may be especially relevant for languages with orthographic consist-
ency such as German (Ziegler & Goswami, 2005). In a larger context, the question
of interaction effects between reading material and skills thus addresses the design
of adaptive and differentiated reading instruction. Given our findings, it may be that
differentiating between specific reading material does not make considerable differ-
ences. Thus, teachers should perhaps be more concerned with finding the appropri-
ate method (e.g., syllable-based reading, repeated reading, strategy-oriented reading)
for each student instead of worrying about the correct reading material to differenti-
ate their reading instruction (Connor, 2019).

Limitations and future directions

Our study made valuable contributions to understanding the effects of repeated
reading by including both performance and motivational variables as well as to
understanding the process of repeated reading by recording the number of words
read correctly per minute and the affect during the intervention across M =13
measurement points. However, this study holds some limitations which restrict
the results’ generalisability to other contexts. First, there are gaps in our knowl-
edge of the activities undertaken by the CG while the RR-groups engaged in read-
ing practice sessions, as nearly half of this data is missing. This data also can-
not not tell us about the quality or the extent of (reading) instruction that was
provided in the CG, which would have been helpful to understand the standard
to which the RR-groups are compared. Furthermore, even though the research
assistants were tasked with externally controlling students’ self-reported number
of words read and their reading mistakes, they each had to supervise a group of
six to eight students. This setup potentially limited their capacity to correct every
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instance of miscounting or reading mistake. Moreover, the way the word lists
were presented (as words separated by dots) might have hindered less proficient
readers from performing well as they could already see the next word. They thus
might not have been able to profit from focusing on smaller components, which
may have mitigated the hypothesised interaction effects of reading proficiency
with the reading material. To explore this further, future research could examine
whether presenting words as separate flashcards (so that readers are not distracted
by the upcoming words) facilitate reading for low-performing readers. In this
regard, digital training programmes might be of particular use in presenting one
word at a time and in gamifying the reading process. Finally, we suggested that
the lack of effects of the two repeated reading interventions might be explained
by the interventions’ dosage (Miciak et al., 2018; Suggate, 2016). Investigating
the long-term effects of providing continuous texts and word lists would help sub-
stantiate this interpretation and see whether continuous texts outweigh word lists
over time as more words are read correctly.

To sum up, our study aimed at providing researchers and practitioners with
more information on the kind of material with which repeated reading interven-
tions should be implemented in classrooms to support children with different
reading skills. We therefore compared two training conditions using either con-
tinuous texts or word lists. Our results point towards the complexity of precisely
pinpointing which effects can be expected from what kind of reading material and
for whom. At this point, we carefully suggest to (1) primarily focus on continuous
texts when teaching repeated reading, as more words were read correctly in the
RR-T than in the RR-W (Therrien & Kubina, 2007), (2) to provide less proficient
readers with reading methods which specifically address lower order reading
processes and word reading accuracy (e.g., syllable-based reading; Miiller et al.,
2017), and (3) to examine the long-term effects of more intensive repeated read-
ing interventions (Roberts et al., 2022).
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