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Abstract

This text provides the framework for four studies on writing instruction for struggling writers
with and without diagnosed learning disabilities. After students are introduced to the concept
of writing texts in elementary school, the influence of students” ability to think on paper gains
more and more relevance for success in life. But the writing process is complex and many
students with and without disabilities struggle with the task of text composition while many
teachers report that they did not receive adequate instruction on how to teach writing.
Additionally, most writing outside of school is done digitally, but technology use for writing
instruction in classrooms is still relatively rare. The studies presented in this text investigate
promising instructional practices that have not received much attention in the scholarly
literature on writing instruction for struggling students. They aim to add to the growing body
of literature on how to support teachers in delivering effective writing interventions to their
students. Furthermore, two of the four studies referred to in this paper contribute to further
determine which specific elements of technology-based instruction may impact writing. The
studies were conducted in primary and secondary classrooms in Germany with students that
struggle with the task of composition writing. Results from the experiments were
encouraging and indicate that writing intervention was feasible and successful in supporting
these students in their quantitative and qualitative writing. Implications for practice and future

research are discussed in detail.
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The Importance of Writing

The influence writing skills have on success in life cannot be understated. Writing is
an essential skill whose foundational rules and techniques are taught in elementary school,
from then on, writing proficiency is pivotal to understand, demonstrate, and share
knowledge, and to communicate and cooperate in academic, occupational, personal, and
societal contexts (Graham, 2019). Gillespie et al. (2014) found that 80 percent of teachers
across subijects include writing tasks in their lessons to enhance students” understanding.
This clearly demonstrates the importance of writing in school settings and suggests that
supporting students” writing skills can positively impact overall academic success. Outside of
school, writing affects an individual’'s economic chances, with essays being a part of college
applications and employers including the writing proficiency of a candidate in their decisions
about hiring and promoting their employees (National Commission on Writing, 2004).
Furthermore, rapid digitization is changing the way we live, work, learn, and even socialize
(Voogt & Roblin, 2012). In this context, under terms such as 21st-century skills or key
competencies, skills have been identified that particularly target the changing competency
expectations within information society, such as researching, evaluating, and sharing
information (van Laar et al., 2017; Voogt & Roblin, 2012). Accordingly, adequate written
language skills are crucial for participation and success in the information society. The
relevance of digital communication has long since spread to all areas of life and, with
predominantly written communication in social media, it even encompasses the realm of
private communication (Freedman et al., 2016; Karadag & Kayabasi, 2013). Recognizing the
importance of writing makes it clear that individuals who don't reach proficiency in writing are

at a disadvantage.

Graham (2019) looked with concern on available statistics from the US reporting that

only around one out of three students achieve grade-level appropriate standards (National
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Center for Educational Statistics, 2012). For students identified with a disability, the National
Assessment of Educational Progress (U.S. Department of Education, 2011) found that only
5% were able to reach writing proficiency and 60% of the population of students with a
disability did not not meet basic writing achievement levels. And according to Graham and
Harris (2011), 19 out of 20 students with learning disabilities (LD) do not acquire adequate
writing skills to succeed in school. National assessments of students” academic skills in
Germany focus on reading, listening and spelling but do not include writing (see Bos et al.,
2004); concerns about students” writing development are not limited to the US alone, but are
reported across the globe (see Graham & Rijlaarsdam, 2016). In response, several countries
use curricular standards to describe benchmarks and provide a roadmap for writing skills
that students are expected to reach at a certain grade (CCSS, 2010; Ministerium fir Schule
und Bildung [Ministry of School and Education], 2021). Several reasons contribute to
students struggling with the task of writing, including the quality of writing instruction,
biological, genetic, and economic factors (Graham, 2019). On top of that, the writing process
itself consists of a complex set of interrelated skills and is not learnt naturally (egd.).
The Writing Process

To demonstrate the complex tasks involved in writing a text, Hayes and Flower
(1980) developed a model dividing the writing process in the three phases (a) planning, (b)
transcribing and (c) reviewing. During planning, a writer activates prior knowledge, sets
writing goals, thinks of, and organizes ideas. During the transcribing part of the writing
process, a writer translates thoughts into words by writing by hand or using a keyboard.
Revising includes reading and correcting one's own text. The three phases of the writing
process are interrelated and performed recursively and nearly simultaneously while a writer
is drafting a text (egd.). In a later adaption, Hayes (1996) emphasized motivation, cognitive
processes, and working memory as prerequisites of an individual for effective text

production.
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Students with Writing Difficulties

A majority of the research on writing instruction originates from the US, where
learning disabilities are characterized by significant difficulties in one or more academic
areas (Gartland & Strosnider, 2018). As one of the identified academic areas, difficulties with
written expression is considered a type of learning disability (egd.) classified under the
Individuals with Disabilities in Education Act (“IDEA”, U.S. Department of Education, 2004).
In this paper, the term writing difficulties is used in reference to students who underperform
in relation to the expected grade-level appropriate writing proficiency despite targeted help
(DSM-5, 2013). Many US publications focusing on students who struggle with writing are
likely to use the term “Learning Disability”. But the criteria and definition for the term
Learning Disability is discussed controversially around the globe and refers to different
groups of students in different parts of the world (see for instance Griinke & Cavendish,
2016; Scanlon, 2013). Federal education laws in Germany require a formal diagnosis
attesting severe, long-lasting and extensive underperformance across academic subjects for
an individual to classify as having special educational needs with focus on learning
(“Sonderpadagogischer Schwerpunkt Lernen [Special education focus learning]’, KMK,
2019). It is expected that these students demonstrate a below average IQ score in an
intellectual assessment, but federal guidelines specify that the diagnostic process evaluates
not only IQ scores, but all relevant information and assessments related to the individual to
establish a formal special needs diagnosis (egd.).
Barriers for Students with Writing Difficulties

Many students struggle with the task of text production (Graham & Harris, 2000). But
in comparison to their typically achieving peers, students with learning disabilities as well as
students with or at risk for writing difficulties experience greater barriers that concern most
aspects of the writing process (Graham & Hall, 2016; Graham et al., 2017). Difficulties with
general cognitive or affective processes will limit a students” access to general writing and
strategy knowledge (Swanson et al., 2013). Additionally, any difficulties that concern

foundational text production skills like spelling, handwriting, grammar, typing, and vocabulary
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will result in this student having to shift focus towards this task during the transcribing
process, leaving little room in working memory for the use of higher-level skills like strategies
and knowledge to apply to content, meaning, and coherence (Baker et al., 2003; Gillespie &
Graham, 2014; Graham et al., 2017). Typically, students with LD spend less time planning a
writing task and generating and organizing their ideas (Gersten & Baker, 2001; Hauth et al.,
2013). These struggling writers approach a writing task not so much as a step by step
process to create a coherent text, but more as a task to write down their knowledge about a
specific context (Graham, 1990). Hence, they write down everything they know about the
topic, disregarding the need for structural clarity, purpose, and coherence (egd.). Further,
when revising, students with LD typically focus mostly on grammar, spelling, and mechanics
(Graham et al., 1995), instead of editing for coherence or formal structure (Graham et al.,
2017). Finally, with writing being such a challenging and time-consuming task, researchers
report a lack of motivation and negative attitude up to avoidant tendencies towards writing in
students with LD (Baker et al., 2003; Gillespie & Graham, 2014; Graham & Harris, 2009).
Writing Instruction

Multiple factors beyond the complexity of the writing process and students’ individual
abilities contribute to the large number of students struggling with the task of writing. Graham
(2019) indicates that writing instruction in many classrooms across countries and grades is
not sufficient. Reasons for this unfortunate situation include that practicing teachers as well
as teacher candidates report a lack of instruction on how to teach writing, and the limited
time teachers typically spend on teaching writing skills or strategies, notably after Grade
three (see Graham & Rijlaarsdam, 2016). Luckily, empirical research on writing instruction
for students with LD and students with or at risk for writing difficulties identified several
effective instructional components and methods teachers can apply to support these
students in their efforts.

The first comprehensive meta-analysis to identify writing interventions specifically
focused on students with LD was conducted by Gersten and Baker (2001), and found that

the included interventions were effective and feasible to support these students. They
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identified the following as pivotal: (1) explicit teaching of the steps of the writing process
(planning, writing, revising), (2) explicit teaching of text structures, and (3) frequent guided
feedback from both teachers and peers on students” writing (egd.). Graham et al. (2017)
recommend that future writing interventions should focus on text production skills for
students with LD and students with or at risk for writing difficulties. This includes foundational
skills like handwriting, spelling, and typing as well as vocabulary, grammar, and writing
knowledge (see also Graham, 2019; Roitsch et al., 2021). Gillespie and Graham (2014) also
point to the benefits of supporting text production skills of struggling writers in their
meta-analysis and indicate positive effects when dictation substitutes for transcription skills.
Ultimately, across several systematic reviews and meta-analyses on writing interventions for
students with LD (Gersten & Baker, 2001; Gillespie & Graham, 2014; Graham, 2006; Kang
et al., 2016; Rogers & Graham, 2008; Vasquez & Straub, 2016), Roitsch et al. (2021)
identified elements connected to strategy instruction as the most effective approach to
support these students and generate maintenance effects. In addition, Graham et al. (2012)
found that adding self-regulation components to strategy instruction has shown to improve
writing quality in typically developing and struggling writers (Graham et al., 2012).
Self-Regulated Strategy Development (SRSD)

An approach that combines strategy instruction and self-regulation is the
Self-Regulated Strategy Development Model (SRSD; Harris & Graham, 1992). SRSD is a
framework that has been recognized as evidence-based (Baker et al., 2009). Educators can
utilize SRSD to teach students the use of writing strategies, knowledge about writing, and
self-regulatory processes in six recursive stages: (a) develop and activate background
knowledge, (b) discuss the strategy, (c¢) model and think aloud how to apply the different
steps, (d) assist in memorizing each step in order to execute the strategy, (e) scaffold
students” process to apply the strategy independently, and (f) help the students to develop
their writing skills (Gillespie Rouse & Graham, 2016). SRSD consistently yielded large effect

sizes in supporting typically developing as well as struggling writers with and without
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disabilities across grades two through twelve in their writing (see for instance Graham et al.,
2012; Graham et al., 2013)
The Stop & List Strategy

One of the limitations of classroom writing practice typically refers to the amount of
time teachers dedicate to teaching writing (Graham, 2019). Identifying effective methods that
are easy to use in classroom settings can support teachers in their efforts to provide good
writing instruction. Of the strategies usually introduced to students through the SRSD
framework, the STOP & LIST strategy (Graham & Harris, 2005) has the advantage that it
can be implemented very easily into classroom settings, is very intuitive and does not require
specific equipment or extensive preparation. The name STOP & LIST is an acronym for four
steps structuring the prewriting phase: (a) Stop, (b) Think Of Purpose, (c) List Ideas, and (d)
Sequence Them (egd.). STOP and LIST scaffolds the planning process and teaches
students to generate and organize ideas prior to writing their story. Even though prior
research on STOP & LIST yielded promising results in supporting struggling writers and
students with LD (Graham & Harris, 2005; Graham et al., 1998; Griinke & Hatton, 2017;
Ozbek et al., 2019; Troia & Graham, 2002) the overall body of research on STOP & LIST is
still relatively scarce and does only contain pen and paper approaches.
Story Mapping

Another promising approach that focuses on prewriting is story mapping. A story map
is a type of graphic organizer and in this case refers to a visual template tool that structures
the writing process on the basis of several story cards (When, Where, How, What, Who,
Title). While there are several types of graphic organizers (concept maps, cognitive maps,
visual displays, semantic maps, story maps, story templates, flowcharts, Venn diagrams;
Ciullo & Reutebuch, 2013); they can be broadly summarized as “a graphical representation
of concepts and their interrelationships” (Anderson-Inman et al., 1998, p. 1). Dexter and
Hughes (2011) found moderate effect sizes (ES = 0.61) for the use of graphic organizers to
improve academic performance in students with LD across subjects. Ciullo and Reutebuch

(2013) focussed in their meta-analysis on technology-based graphic organizers and found



WRITING INSTRUCTION MATTERS 13

high effect sizes for content acquisition in social studies and positive results in four out of the
five included experiments for written expression for students with LD (Bahr et al., 1996;
Englert et al., 2005, 2007; Unzueta & Barbetta, 2012). But even though research has found
encouraging results for digital graphic organizers to help students with LD in their writing, the
body of literature on this instructional method is still very limited (see Ciullo & Reutebuch,
2013). Out of the identified experiments Ciullo and Reutebuch (2013) included in their meta-
analysis, only one experiment utilized the graphic organizer in the form of digital story cards.
Unzueta and Barbetta (2012) taught participating students to create digital main idea
clusters with symbols to fill in key concepts and terms during the planning part of the writing
process. Participating students improved in several writing related areas including text
productivity and overall text organization. Another experiment that applied digital story cards
during planning with students with LD was conducted by Gonzalez-Ledo et al. (2015).
Students answered questions (who, when, where, what, why) in response to a writing
prompt and filled in the information prior to the transcribing part of the writing process.
Results showed that participants were able to improve their quantitative writing as well as
the number of included story elements. Overall, despite the promising results, further
research is needed to investigate instructional variations for this strategy (Evmenova et al.,
2016).
Simultaneous Prompting Procedures

Simultaneous prompting is a planned, systematic instruction method, where
individualized, directing prompts (verbal, visual, physical) are presented to the student
immediately before or after instruction to evoke a correct response (Gibson & Schuster,
1992). Gibson and Schuster (1992) installed the simultaneous response procedure, after
their research on response prompting procedures that use a time-delay suggested that
fading a prompt systematically by increasing the time-delay interval between trials was not
necessary; because students often mastered the skill immediately after a 0-s delay trial
(Schuster et al., 1992). Another advantage of simultaneous prompting in comparison to other

prompting procedures is that an immediate delivery of the prompt is easier for the instructor
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than to apply a changing delay interval between prompts (Tekin-Iftar et al., 2018).
Simultaneous prompting can be seen as an errorless learning strategy, because the
students respond directly to a correct response instead of giving an independent response
(Tekin-Iftar et al., 2018). Simultaneous prompting procedures have been investigated
extensively over 30 years and have shown to be effective across disabilities, ages, and tasks
(Morse & Schuster, 2004; Tekin-Iftar et al., 2018; Waugh et al., 2011). In their meta-analysis,
Waugh et al. (2011) examined 35 experiments and found an effectiveness rate of 93% for
participants reaching criterion during the procedure. Morse and Schuster (2004) additionally
reported positive effects in maintenance and generalization of skills. However, simultaneous
prompting has received little attention in the scholarly literature on effective writing
interventions so far and has not been investigated as a method to teach writing to students
with LD. The few experiments that utilized the method for writing yielded promising effects
for students with autism and emotional and behavioral disorders (Hudson et al., 2013;
Pennington et al., 2010, 2012, 2014). A chained task simultaneous prompting procedure for
writing typically consists of a systematic step-by-step instruction of a writing task while
controlling for respective correct responses by the student (Birkan, 2005; Hudson et al.,
2013; Rao & Kane, 2009).
Technology-based Writing Instruction

Technology-based instruction refers to methods through which technology is used as
a primary method to deliver instruction, similarly to the definition of Technology-Aided
Intervention and Instruction (TAll; see Odom et al., 2015; Wong et al., 2015) and
Computer-Assisted Instruction (CAl; Anohina, 2005). While TAIll includes any electronic
device or virtual space (Odom et al., 2015), CAl is limited to the offline use of programs
located on a computer (Root et al., 2018).

While most writing outside of school is done digitally (Freedman et al., 2016)
research suggests that many classrooms still don’t provide technology-based writing
instruction (Applebee & Langer, 2011; Coker et al., 2016). This demonstrates a clear gap

between how writing is taught and how students will be expected to apply writing skills
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proficiently to participate successfully in society (e.g. emails, presentations, online
communication, multimodal writing). Meta-analysis on technology-based writing instruction
found promising results with a weighted average effect size between 0.28 (Little et al., 2018)
and 0.41 (Goldberg et al., 2003). Additionally, Little et al. (2018) found greater effects for
students with LD than for their typically achieving peers pointing to LD being a moderating
variable for technology-based instruction (egd.). Through these findings, it is clear that future
research on technology-based instruction for supporting students with LD can add relevant
perspectives on how to best support these students in their writing development. Connor et
al. (2014) emphasize that technology-based writing instruction provides students with
extended opportunities to engage in writing practice outside of the classroom. Furthermore,
they point out the benefits of automated scoring to provide immediate and actionable
feedback to students as they write and as a reliable tool for teachers for grading purposes,
but also as an instrument to utilize assessment information to plan differentiated instruction
(egd.). While researchers point out the many chances of technology-based instruction for
writing, they also emphasize that it should not be a standalone method but rather be used as
a supplemental treatment and be accompanied by instructional activities and guided practice
(Ciullo & Reutebuch, 2013; Connor et al., 2014; King-Sears & Evmenova, 2007; Little et al.,
2018).
Research Questions Across the Publications on Writing Instruction

With the knowledge that adequate writing skills provide a gateway to success not
only in academic but also in personal and economic contexts, teaching writing skills to
struggling students is critical; and with many teachers reporting a lack of instruction on how
to effectively teach writing (Graham, 2019; Graham & Rijlaarsdam, 2016), research to
identify effective writing instruction for these students can provide teachers with the
necessary tools to support struggling writers. But while the field of writing instruction has
become more prominent, the overall knowledge is still in need of expansion (Griinke &
Leonard-Zabel, 2015). This is particularly noticeable in the area of technology-based writing

instruction. Meta-analyses in this field consistently point out the gap in scholarly literature
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and recommend for future research to investigate the underlying mechanisms on how
technology can supplement teachers” efforts to support struggling writers (see Ciullo &
Reutebuch, 2013; Little et al., 2018).

Thus, the purpose for the four experiments this text refers to is to further investigate
promising instructional components for struggling writers with and without LD that have not
received much attention in the scholarly literature, yet. Furthermore, with regards to
technology-based writing instruction, this text aims to further examine which specific

elements of technology-based instruction may impact writing.

Experiment No. 1 (Nobel & Griinke, 2017) evaluated the effects of a digital graphic organizer

on students” quantitative and qualitative writing.

Experiment No. 2 (Griinke et al., 2019) evaluated the effects of a prewriting strategy (STOP

& LIST) on students” qualitative and quantitative writing.

Experiment No. 3 (Nobel & Griinke, 2020) applied the same prewriting strategy (STOP &

LIST) in a digital format and assessed text productivity.

Experiment No. 4 (Nobel et al., in press) utilized a simultaneous prompting procedure to
evaluate the effects on students” qualitative writing.
Social validity was obtained across the experiments.
Publications

Publication No.1 (Summary)
“The effects of a computer-assisted writing instruction on the length and quality of
essays written by fifth graders at risk for school failure”
Nobel, K., & Griinke, M. (2017). Uber die Auswirkungen einer PC-gestiitzten
Schreibférderung auf die Ladnge und Qualitat von Aufsatzen von risikobelasteten
Flnftklasslerinnen und Funftkldsslern. Empirische Sonderpddagogik, 9(4), 323-340.
Introduction

This article reports on the use of a writing software utilizing story cards as a

pre-writing activity and a template-based sequencing approach to guide students through the
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steps of the writing process as described by Hayes and Flower (1980). Although prior
research found technology-based graphic organizers foster writing competence in students
with LD (Ciullo & Reutebuch, 2013), the body of literature investigating the use of digital
story cards with struggling writers is still very scarce (egd.).
Methods

Participants for this experiment were selected out of the cohort of all students of
grade five of a secondary school in Northrine-Westfalia based on low text quantity assessed
through a computerized writing sample. A randomized pre-post control group design was
applied (Grinke & Masendorf, 2000) and students were randomly assigned to either the
intervention group (IG) or the control group (CG). While the CG attended regular classes, the
IG received a writing training consisting of twelve 30-minute sessions over the course of four
weeks. Interventionists for this experiment were the first author and three graduate students
of special education. To ensure internal validity, interventionists were instructed by the first
author and received a written manual detailing the steps of the intervention. The |G worked
in two groups to adapt to fixed parameters of students” weekly academic schedule and to
benefit from working with a smaller group. Writing prompts used for pre- and post-testing as
well as during the intervention were taken from a corpus of simple story starter sentences
(Hirmer & Hirmer, 2007). During pre- and post-testing, students were able to choose out of
three story prompts per measurement and during the intervention, additional story starter
sentences of the same corpus were used. Text quantity was measured using total words
written (TWW; Furey et al., 2016). Text quality was measured through an adapted version of
the “Teacher Evaluation of Story Elements" rubric (TESE; Troia & Graham, 2002). Each
story was evaluated by a group of eight graduate students of special education collectively
until consensus was reached. Additionally, social validity data was retrieved from
participating students of the IG through a questionnaire directly after the last session of the

intervention.
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Level 1 Level 2 Level 3
(highest support) (least support)
Planning visual organizer
(story cards: who, where/when, how, why, what/story line, title)
Transcribing fully sequenced: not sequenced not sequenced
1. title - one section - one section
2. introduction
3.  main part
4. ending
Revising fully sequenced: fully sequenced: not sequenced
- step1 - step1 - one section
- step2 - step2
- step3 - step3

Video example

Figure 1: Content and levels of support throughout the writing software, video example

Students were instructed to fill out six story cards (title, who, when and where, why, what,
how) with keywords as a prewriting activity. Each story card provided additional non-targeted
information relating to the writing activity. During transcribing and revising, the software
allowed for the students to pull up each story card on a split screen as support (see
additional information and visuals in figure 1). During the first three lessons of the
intervention, the first author introduced the software and the embedded writing strategy
through a direct instruction approach (I do - We do - You do) applying the six steps of the
SRSD model. During sessions four - 12, students worked individually with the software and
the interventionists scaffolded support through monitoring their progress and assisting only if
needed. The software offered three levels of support (see Figure 1) to further apply a
scaffolding process with the aim that students gradually apply the learnt strategy more
independently. All students started with the version of the software that offered the most
support and guidance through the writing process and were introduced to the other versions

of the software throughout the intervention individually based on their proficiency in applying
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the strategy. Students received detailed feedback on their stories in both verbal and in
written form based on predefined categories.
Results

For total words written as the dependent variable the descriptive data shows
improvements for nine out of 10 students of the |G in contrast to only two out of 10 students
of the CG. Based on the information from the results of the Solomon Plan (one-tailed, Bortz
& Lienert, 2008), an effect size of 1.75. deqnen @and 0.435 Eta? was calculated, indicating
significant improvement for tww between the two conditions for the IG. In contrast, a
Mann-Whitney-U-Test (.796) does not show statistically significant effects between the two
groups/measurements. When evaluating the effects for text quality as the dependent
variable, descriptive data shows that seven out of 10 (IG) in contrast to two out of 10 (CG)
students improved their text quality between pre- and post-measurement. Improvement over
time was calculated to be 0.50., resulting in no statistically significant effect for text quality for
the IG (Mann-Whitney-U-Test: .684; Solomon-Plan, one-tailed: .072). For text quality, the
calculated effect size indices indicate a medium effect of 0.70 d¢.ne, and Eta? 0.109. Social
validity data revealed that students showed a high approval rate for the intervention being
delivered digitally. All participants indicated that they prefer to write their stories digitally to a
pen and paper version and that it was easy for them to operate the software. Additionally, all
participants found that the software’s feedback was helpful. After completion of the
intervention, more than half of the participants rated their stories as very good while the
other participants rated their texts neutral and no participants indicated that they did not like
their stories.
Discussion

The intervention was successful in supporting struggling students in their writing (text
quantity/text quality). Additionally, social validity data from the students showed that
acceptance of technology-based writing instruction is high, with students preferring a
computerized version to a pen and paper approach. However, generalization of these results

is limited due to the small group size and homogeneity of participating students as well as
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the CG attending regular classes and did not receive an alternative treatment. Additionally,
without results from follow up data and a transfer onto other types of texts, generalization or
transfer effects can not be established through this experiment. However, results align with
other studies that focussed on the effectiveness of digital graphic organizers to foster
students writing development as well as the general value of pre-writing activities (Ciullo &
Reutebuch, 2013; Evmenova et al., 2016; Graham & Harris, 2009). The experiment and
instruction focussed mainly on the graphic organizer as a prewriting activity, but the
intervention included additional methods that could have mediated the improvement of
students writing (SRSD, explicit instruction, modeling, sequencing, the use of a computer).
While the results evaluate the intervention as a whole without differentiating the
effectiveness of each of the contributing factors, Ciullo and Reutebuch (2013) confirmed the
need for digital graphic organizers to be applied in conjunction with explicit instruction and
guided practice in their meta-analysis. Improvements in text quantity usually go together with
improvements in text-quality for developing writers (Griinke et al., 2015). This was accurate
for all but 2 students of the EG and for one of the two students of the CG who improved in
text quantity. One reason that may have contributed to a larger effect in TWW without an
impact on text quality for the two students of the I1G is that the software had an embedded
word count that provided immediate feedback to the students while they were writing their
stories. In comparison, feedback on text quality was not included in the software, but
provided in the next session by the interventionists. Ciullo and Reutebuch (2013) found that
feedback played a role in advancing learning-outcome in studies with graphic organizers and
social validity data from the 1G indicated that the feedback was perceived as helpful by the
participants. Taking into account that students with LD often exhibit a lack of academic
self-confidence (Bryan, 1991), it is very promising to see that participating students in the IG

approved of their own texts after the intervention.
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Publication No.2 (Summary)
Effects of the STOP and LIST Strategy on the Writing Performance of Struggling
Fourth Graders
Grunke, M., Nobel, K., & Bracht, J. (2019). Effects of the STOP and LIST Strategy on the
Writing Performance of Struggling Fourth Graders. Journal of Education and Learning, 8(2),
1-13.
Introduction

This study reports on the use of the STOP & LIST strategy as a pre-writing activity to
support students who struggle with the task of composition writing. While there is strong
evidence to support the effectiveness of both strategy instruction and pre-writing activities
(Roitsch et al., 2021), the STOP & LIST strategy has received little attention in scholarly
literature thus far.
Methods

Participants were four 9-year-old students attending fourth grade in an inclusive
elementary school in Northrine-Westfalia, Germany. The interventionist, a special education
graduate student with experience in teaching, was instructed by the authors via video
modeling, a detailed script and a self-evaluation checklist to be filled out for every session.
The experiment applied a multiple baseline across participants design (AB) with 12
measurements. Dependent variables for this experiment were text length and text quality.
Text length was measured through total words written (TWW, Furey et al., 2016) and text
quality was scored using an adapted qualitative writing rubric (QWR, Glaser, 2004; Harris &
Graham, 1996). Measurement was done after each session through a writing probe using a
visual writing prompt. To control for internal validity and autocorrelation in data, baseline
conditions were set randomly per participant between a minimum of five and up to seven
sessions (Dugard, 2013; Smith, 2012). A draw between all possible options resulted in two
participants starting treatment after five baseline probes and the other two participants
starting treatment after seven baseline probes. The experiment was conducted over the

course of twelve consecutive school days, each lesson lasting 45 minutes per participant in



WRITING INSTRUCTION MATTERS 22

a 1:1 setting, with 25 minutes reserved for treatment and 20 minutes for measurement.
During baseline, treatment was substituted by a non-writing related activity (coloring book).
During treatment conditions, the STOP & LIST Strategy was introduced according to the
phases of the SRSD model. After modeling the strategy, the interventionist told a story
based on the sequenced notes taken during the session. During lessons one - three, the
interventionist provided a poster displaying the steps of the strategy as a visual cue for the
students. By the end of lesson 3, all students were able to reproduce the steps of the Stop &
List Strategy, produce between four to eight sequenced notes and tell a story based on their
notes. From then on, support was scaffolded to monitor students progress and assist only if
needed.
Results

Data analysis for this experiment was calculated in R using the SCAN package
(Wilbert, 2018) and the SCDA package for R-Commander (MBD and Glass’s A; Bulté,
2013). Indices calculated included non-overlap effect sizes, Glass’s A and MBD, as well as
inferential statistics (randomization test and piecewise regression analysis). Overall,
participants yielded higher gains in text quantity than in text quality. Visual inspection for
TWW reveals a steady baseline with a sudden increase at the onset of the intervention.
Regression analysis confirmed no significant trend during baseline for any of the students
and a highly significant level effect for three of the four participants. For text quality, the
visual inspection shows a fairly steady baseline with a sudden increase at the onset of the
intervention for three out of the four participants. Regression analysis showed a level effect
for two of the participants for writing quality. None of the values between phase A and B
overlap for any of the four participants, resulting in the highest score possible for percentage
of non-overlapping data (PND; Scruggs et al., 1987), percentage of all non-overlapping data
(PAND; Parker et al., 2007), improved rate difference (IRD; Parker et al., 2009), non -overlap
of all pairs (NAP; Parker & Vannest, 2009), and Tau-U (Parker et al., 2010). The mean
baseline difference (MBD; Cambell, 2003) yielded a performance increase between 97 and

376 percent across participants. Even with no existing classification for the MBD index a
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performance increase in the attested range certainly indicates relevant improvement. Glass’s
A (Glass et al., 1981) calculation yielded high indices between 11.07 and 29.71 for TWW
across participants and indices between 3.07 and 6.68 for text quality. The overall effect for
all participants was calculated using a randomization test (Edgington & Onghena, 2007;
Griinke et al., 2015) and yielded a highly significant effect for text productivity and significant
evidence of the effectiveness of the intervention for text quality.
Discussion

The experiment was able to confirm the positive findings on the effectiveness of the
Stop & List Strategy on struggling students composition writing (Graham & Harris, 2005;
Graham et al., 1998; Griinke & Hatton, 2017; Ozbek et al., 2019; Troia & Graham, 2002).
Students showed a direct improvement at the onset of the intervention, indicating a level
effect. The findings align with the research on the effectiveness of pre-writing activities (see
Gersten & Baker, 2001). However, limitations of the experiment refer to the small number
and homogeneity of the participants (age, region, educational background). For this study,
an AB plan was applied and without any follow up data, no indication about generalization
effects can be ascertained. Additionally, the intervention only assessed story writing, so no
predictions about possible transfer effects onto other text types can be made.
Publication No. 3 (Summary)
Effects of a Computerized STOP & LIST Intervention to Foster Text Production Skills
in Students Who Struggle With Composition Writing
Nobel, K., & Griinke, M. (2020). Effects of a Computerized STOP & LIST Intervention to
Foster Text Production Skills in Students Who Struggle With Composition Writing. Insights
into Learning Disabilities, 17(1), 73-85.
Introduction

This study follows up on the use of the STOP & LIST strategy to support struggling
writers through strategy instruction and prewriting activities. An earlier experiment by the

author and colleagues with the Stop & List strategy showed promising results for a pen and
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paper version of the strategy (Grinke et al., 2019), but this paper is the first to report on the
effects of a digital version of the strategy.
Methods

A randomized pre-posttest control group design was applied to evaluate the
effectiveness of the intervention. This design indicates the gold standard to evaluate data of
this type according to Mertens and McLaughlin (2003). Teacher referral as well as a writing
probe showing a text productivity below the median across four fifth-grade classrooms was
used to identify students, who did not meet academic standards in their writing. The
participants, 17 male and 13 female fourth-grade students, were randomly assigned to either
the treatment or the control group. During the intervention, the control group participated in
regular classes, while the treatment group received the writing intervention. Pre- and
posttesting through writing probes was done directly before and after the intervention. The
quantitative development of student’s texts was assessed through total words written (TWW,
Furey et al., 2016), resulting in an interrater reliability of 100%. The intervention was carried
out in seven 90-minute sessions over a 2-week period. Interventionists were two graduate
students who received a manual on how to conduct each session, including

sentence-by-sentence instruction for the software implementation with the students.
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Figure 2: Guided writing process of the digital stop and list program
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The sessions followed the steps of the SRSD Model. The intervention took place in a

classroom equipped with computers for each participant. The first lesson was used to

familiarize the students with the use of the software. The interventionist modeled each step

of the software by projecting their computer screen onto a whiteboard and thinking aloud.

After session one, all sessions were structured similarly: (a) students received feedback on

their last story if applicable (b) students worked with the software independently but received

support if needed, interventionists monitored progress (c) students filled out a feedback

questionnaire for the lesson. The software guided the students through the steps of the

writing process using the Stop & List strategy (figure 2).

Results

Descriptive data for the dependent variable shows that the intervention group (IG)

improved in mean text quantity from 54 words to 130.13 words between measurements. In

contrast, the mean scores for TWW for the control group remain relatively stable with only a

slight improvement (61.93/65.33). A test for homogeneity of regression showed that the

within-group regression coefficients were homogeneous. Additionally, taking the
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discrepancies in the pretest scores between the two groups into account (Dugard & Todman,
1995), an analysis of covariance was calculated through ANCOVA with the pretest as the
covariate and the posttest as the dependent variable. Results showed a statistically
significant effect of F(1,27) = 20.08, p <.001 for the treatment condition. Calculation of effect
size measure was done using a corrected effect size for repeated measures design
(Lenhard & Lenhard, 2016) as an adaptation to Cohen’s d, to take pre-existing differences
between groups into account. Results yielded an index of d = 1.77, surpassing the common
convention for large effect sizes (d = 0.80, Chen et al., 2010) by far. Social validity data
conducted through a questionnaire showed high approval rates for the intervention for all
participants with students rating the lessons most favorably in 92% of all cases.
Discussion

After an earlier experiment of the authors (2019) with the STOP & LIST strategy
yielded promising results for both text quantity and text quality for four fourth graders who
struggled with composition writing, this experiment evaluated a digital version of the strategy
with text quantity as the dependent variable. Results show strong improvements (d = 1.77),
indicating that the intervention was successful in supporting students to write longer stories.
The study is subject to certain limitations. With only four participants of the same age and
educational background, the results are not generally transferable to struggling writers. The
AB design did not include conducting follow up data, again limiting inferences about
long-term effects. However, this experiment consisted of only seven sessions and can be
implemented easily in any school setting, as no extensive preparation is needed to apply the
strategy and use the software. As with any technology-based treatment, basic IT-facilities of

a school are a prerequisite and can also negatively impact accessibility.
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Publication No. 4 (Summary)
Using a Simultaneous Prompting Procedure to Improve the Quality of the Writing of
Three Students With Learning Disabilities
Nobel, K., Barwasser, A., Grinke, M., Asoro-Saddler, K., & Saddler, B. (in press). Using a
Simultaneous Prompting Procedure to Improve the Quality of the Writing of Three Students
With Learning Disabilities. International Education Studies. Accepted, June 8th 2021
Introduction

This study reports on the effectiveness of a simultaneous prompting procedure to
support students with LD in their composition writing. While simultaneous prompting has
been investigated extensively over a period of more than 30 years and has found to be
effective to teach various skills to students with disabilities (Tekin-Iftar et al., 2018), the
procedure has received very little attention as a method to teach writing to students with LD.
Methods

A multiple baseline across participants design (AB) was used with the simultaneous
prompting procedure as the independent variable and the quality of student’s texts as the
dependent variable. To control internal validity, the intervention was introduced in a
time-lagged manner (Gast & Ledford, 2010) with baseline conditions ranging between three
to six sessions and treatment conditions lasting between nine to 12 sessions respectively.
Participants were three (initially four students were included with one student dropping out
due to missing most sessions) fourth grade students with diagnosed learning disabilities as
defined in German federal education standards. The participants were included based on
teacher recommendation (regular attendance, motivation, weak writing skills) and the
assessment of a writing probe that required 70% of correct spelling and low text quantity.
Simple story starters (A trip to the zoo, an adventure by the sea, etcetera) served as writing
prompts during treatment and measurement. Students randomly drew one of the story
starters each time they were asked to compose a text. Students were asked to compose a
story in response to one of the writing prompts without additional support for measurement

after each session. The dependent variable was measured using an adapted writing rubric
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that applied a 5-point Likert scale to score for five key-elements of a narrative (Martin &
Manno, 1995; Troia & Graham, 2002). Both instructors of the intervention rated the texts
independently after each session, compared results and concluded with a score. After
completion of the experiment, an external paraprofessional was instructed on the rubric and
rated three randomly chosen texts written during baseline conditions and seven randomly
chosen texts written during the treatment phase. Using Spearman's rank correlation,
interrater reliability between total scores across both conditions were 0.93. During baseline
conditions, each session consisted of a card-game, serving as a non-writing related
substitute for the intervention and a measurement, where the students wrote a story in
response to one of the provided writing prompts. During treatment conditions, the
intervention replicated the simultaneous prompting procedure conducted by Hudson et al.
(2013). Each session started with the progress monitoring procedure, followed by the
response prompting procedure and measurement. For progress monitoring, instructors used
the writing rubric to give the students feedback about strengths and weaknesses of their last
story. During the prompting procedure, the interventionists taught the participants five story
writing steps consecutively. Each step was introduced via simultaneous prompting and had
to be replicated successfully by the student before advancing to prompt the next step. (1)
create a setting (2) introduce a problem (3) think of a solution (4) describe the consequences
(5) proofreading. The prompting procedure was introduced in session one to the students by
using one of the story starters and providing a verbal prompt and model sentence on “how to
start a story” with a 0-s time delay. Model sentences were accompanied by an explanation
(“First of all, you need to provide a general frame for your story”) and an additional verbal
prompt containing non-targeted information (“It is important to come up with a creative
setting”). Students were then asked to replicate the task for the same story starter. If
participants started writing within five seconds and finished their sentence within two
minutes, instructors delivered verbal praise. If students did not demonstrate the targeted
behavior, they were corrected and the prompting procedure was repeated until the student

was able to reproduce the targeted task. After a student delivered the correct response, the
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instructors delivered the next prompt. The instructors scaffolded their support and after a
participant was able to repeat the five steps three times without mistakes, the instructors
retreated from prompting to only indicating the steps, monitoring students progress and
providing guided feedback, when the students made a mistake.
Results

Data was evaluated using R’s “Scan” package (Wilbert, 2020) for descriptive data,
overlap indices and regression analysis. Additionally, the mean baseline difference (MBD)
was calculated manually (O’Brien & Repp, 1990). Descriptive data shows a steady increase
for text quality in all three participants ranging from 189.81 % (Lene), 138.80% (Yusum) and
188.86% (Lara). Overlap indices show strong, significant effect sizes (p<.01) for non-overlap
of all pairs (NAP; Parker et al., 2011) and the percentage of non-overlapping data (PND;
Scruggs et al., 1987) across all participants. Tau-U (Parker et al., 2011) was calculated
taking an A-trend into account (A vs. B + trendB — trendA) with results showing a large
change of 0.74, p<.001 for Lene, 0.72, p<.01 for Yusum, and 0.75, p<.001 for Lara.
Additionally, the average text lengths increased in all three participants between baseline
and treatment conditions by about 99.83 % (Lara), 115.49% (Yusum) and 122.53% (Lene).
These results align with the findings that for writers at that stage, an increase in text quantity
usually goes along with an increase in text quality (Griinke et al., 2015). To complete
quantitative evaluation of the data, regression analysis shows statistically significant level
effects of p<.05 for Lene and Yusuf and p<.01 for Lara as well as a slope effect (p<.05) for
Lara. Across all participants, a statistically significant level effect (p<.001) and a statistically
significant slope effect (p<.05), with an average increase of 0.73 scale points per intervention
session was calculated.
Discussion

Tekin-Iftar et al. (2018) recommended in their meta-analysis for future research on
simultaneous prompting to focus on specific tasks and specific types of disabilities. This
experiment contributes to the growing body of research on simultaneous prompting, showing

that the procedure was effective at improving the qualitative writing of three students with
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learning disabilities. Social validity data for this experiment reveals that the students
perceived the intervention as helpful and scored their writing ability higher than before the
intervention. Graham, Kiuhara et al. (2017) found that self-efficacy has a positive influence
on writing quality, pointing to additional promising developments for academic
self-confidence in participating students. However, motivational variables are known to
support struggling students in their writing (Graham, Kiuhara et al., 2017) and this
experiment did not measure to what extent motivational factors mediated the positive results.
To test, if intervening variables like self-efficacy mediate the effects of an intervention, future
experiments could utilize multilevel modeling to test a mediator-hypothesis (Kenny et al.,
1998; Kenny et al., 2003; Vuorre & Bolger, 2018). Additional limitations of this experiment
concern the generality of the results: since the sample consisted of only three students with
a similar educational background and age, the text type, and due to the difficult situation in
classrooms during the covid pandemic, no followup data was collected to check for
maintenance effects. Future experiments should replicate the experiment with a diverse set
of participants and text types.
Discussion

Main Findings

Across the four publications included in this paper, the experiments applied
technology-based writing instruction as well as pen and paper approaches to support
struggling writers. The aim of the four studies was to further examine promising writing
interventions that have not been studied extensively with regards to their effectiveness for
struggling writers with and without LD. Additionally, this text aimed to identify which specific
elements of instruction were supportive for struggling writers within the experiments that
evaluated technology-based writing instruction.

Experiment no. 1 (Nobel & Griinke, 2017) evaluated the use of a technology-based
graphic organizer as a prewriting activity with 20 students of grade five using a pre-post
control group design and was successful in enhancing the text-productivity in nine of the ten

participants of the IG and the text quality in seven out of the ten participants of the 1G. Only
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two of the ten students of the CG in comparison showed improved text quantity and two
received higher scores in text quality at post testing. Social validity data revealed that
participating students enjoyed the intervention and rated their own texts higher than before

the intervention.

Experiment no. 2 (Griinke et al., 2019) evaluated the use of the STOP & LIST
strategy as a prewriting activity with four third-grade students using a multiple baseline
across participants design (AB) with text productivity and text quality as dependent variables.
Participating students were able to enhance both their qualitative and quantitative writing.
Data showed a highly significant level effect for three of the four participants for TWW and

significant evidence of the effectiveness of the intervention for text quality (p<0.5).

Experiment no. 3 (Nobel & Griinke, 2020) evaluated a technology-based version of
the STOP & LIST strategy as a prewriting activity and applied a randomized pre-posttest
control group design with 30 fourth grade students with text productivity as a dependent
variable. Results show strong improvements (d = 1.77), indicating that the intervention was

successful in supporting students to write longer stories.

Experiment no. 4 (Nobel et al., in press) evaluated the use of a simultaneous
prompting procedure with three fourth grade students with LD. The experiment was
conducted using a multiple baseline across participants (AB) design and text quality as the
dependent variable. Results indicate that the procedure was successful in supporting
students” qualitative writing with a steady increase in all three participants ranging between
138.80% and 189.81 %. Regression analysis shows statistically significant level effects of
p<.05 for Lene and Yusuf and p<.01 for Lara as well as a slope effect (p<.05) for Lara.
Relevant Instructional Components

All four experiments offered instructional support to the students during the planning
phase of the writing process. Other general instructional components within the studies
included strategy instruction, systematic instruction and explicit teaching. These methods are

continuously described as effective in supporting struggling students and students with LD in
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their writing development (eg. Gersten & Baker, 2001; Gillespie & Graham, 2014; Graham &
Perin, 2007; Roitsch et al., 2021). The experiments included in this paper were able to
confirm the positive findings. Notably, the four publications included several aspects of
self-regulation and all but one utilized the SRSD framework to teach and monitor the use of
the targeted writing strategy. Graham et al. (2012) report added value for strategy instruction
when combined with self-regulation instruction with interventions that utilized SRSD to
introduce the strategies yielding higher effects than studies that did not apply the strategy.
Observations from pre-testing and baseline conditions across the experiments were
consistent with the findings of MacArthur and Graham (1987), that struggling writers typically
invest little time on planning activities. Research suggests that effective planning can predict
a positive writing outcome and that a lack of planning can be considered a barrier for
struggling writers to produce stories of adequate length and quality (Graham & Harris, 2009).
The positive results from the conducted experiments align with all major writing theories that
recognize the importance on delivering systematic instruction on how to generate and
organize ideas prior to the transcribing part of the writing process (see MacArthur et al.,
2006), as well as with the findings from meta-analyses in this field (see Gillespie & Graham,
2014; Gillespie Rouse & Sandoval, 2018; Rogers & Graham, 2008). In addition, all but the
analogue STOP & LIST interventions offered step-by-step guidance as well as feedback
throughout the writing process. This may be able to support planning as well as generally
reduce the cognitive load required to orchestrate the complexity of the writing process. The
simultaneous prompting approach has shown positive effects as a writing intervention for
students with autism and behavioral disorders in prior experiments (Hudson et al., 2013;
Pennington et al., 2010, 2012, 2014), but it had not been evaluated with students with LD.
Data from the conducted experiment reveals that simultaneous prompting was successful in
improving the qualitative as well as the quantitative writing of three students with LD,
pointing to a promising method to take into consideration for future research on writing

interventions for students with LD.
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Technology-Based Writing Instruction

The two experiments on technology-based writing instruction yielded medium to
strong results in supporting students who received the treatment in their writing. Additionally,
social validity data shows a preference of participating students to write their stories on a
computer. Notably, Little et al. (2018) indicate in their meta-analysis that students with LD
may benefit more from technology-based writing instruction than their typically achieving
peers and recommend further research to investigate if the discovered effects are robust.
Specifically, they advise for future research to identify which specific instructional
mechanisms are of importance when using technology-based instruction (Little et al., 2018).
First of all, it should be mentioned that strategy instruction and planning as methods
identified by research as effective in supporting struggling writers (see Roitsch et al., 2021),
were also successful in supporting struggling writers with LD in the two studies that involved
technology. Other instructional components of the two experiments included scaffolding
processes of the template-based writing software, automated immediate feedback on
students” quantitative writing, and explicit instruction and guided practice as part of the
SRSD framework that has been used to teach the strategies. Ciullo and Reutebuch (2013)
already identified guided practice and explicit instruction as critical for the use of digital
organizers. Little et al. (2018) pointed to feedback and scaffolding as promising instructional
elements for technology-based writing interventions for students with LD. While these
findings contribute to scholarly understanding of which mechanisms and instructional
components technology may impact writing, more research is needed in this field. Finally,
both the STOP & LIST strategy as well as the digital story cards were effective in supporting
struggling writers both through a pen and paper approach as well as through a digital version
of the strategy. This points to the opportunity for future experiments to investigate the
effectiveness of other methods and instructional components research identified as effective

or promising to teach writing to struggling students when adapted to digital versions.
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Limitations and Future Research

While it is encouraging that the above experiments found promising results to support
developing writers in their efforts, described limitations in above publications include small
sample sizes, homogeneity of the participants, as well as the type of text that was used to
measure success. While these limitations can be seen as typical when conducting studies
under field conditions in classrooms, they put a constraint on the generality of the results.
Further research with larger and more diverse groups would be beneficial for evaluating the
promising effects found across the experiments. Another way to establish further reliability of
an underlying theory with regards to questions of generality and to evaluate promising
research is for future research to conduct replication studies and intentionally change certain
aspects of the original study, for instance in relation to participants, dependent variables,
measurement, or setting, adding insights to questions of generality in relation to the
underlying theory (HUffmeier et al., 2016; Plucker & Makel, 2021). Plucker and Makel (2021)
emphasize that the successful replication of a promising study can enhance trust in
educators and policymakers, encouraging them to apply the intervention in their classrooms
(egd., 2021). But only 0.13 % of published papers in educational research are labeled as
replication studies (Pridemore et al., 2018). If applied to a series of studies investigating the
same principle via pen and paper approach as well as a technology-based approach, such
as the two studies on the STOP & LIST strategy; utilizing the principles of systematic
replication studies would add further reliability to the results.

Another limitation concerns the text genre that was assessed. The referenced studies
focussed only on narrative writing (story writing). While Graham et al. (2016) found that
students” performance in one text genre was not reliable to also predict their performance in
other text genres, the authors add that this observation might not apply to struggling,
developing writers with generally little writing knowledge (egd.; Lin et al., 2007; Saddler &
Graham, 2007). Taking this into account, future research should include conceptual
replication studies with different text genres. This would contribute valuable insights about

possible generality of an intervention across text genres for struggling writers. Another
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general point of discussion refers to assessing students” writing. The dependent variables
across the referenced publications were text quantity and text quality. Text quantity was
measured through Total Words Written, simply referring to the total number of words in a
text, hence naturally scoring very high for interrater reliability (TWW, Furey et al., 2016; Hosp
et al., 2016). Two of the experiments assessed both text productivity and text quality as
dependent variables (see Grunke et al., 2019; Nobel & Grinke, 2017). Generally in both
these experiments, the gains in text productivity were higher than the gains for text quality.
Additionally, in the technology-based experiment (Nobel & Griinke, 2017) two participating
students that were able to improve their text productivity did not simultaneously receive
higher scores in text quality. It was discussed that the automated writing evaluation (AWE)
for TWW the software provided might have contributed to the higher performance in text
quantity without the expected relation to text quality. Prior research on technology-based
automated feedback has shown promising results and would point towards including AWE in
future experiments (see Palermo & Wilson, 2020; Roscoe & McNamara, 2013; Wilson &
Czik, 2016; Wilson & Roscoe, 2020). Text quality was assessed based on qualitative writing
rubrics (Glaser, 2004; Harris & Graham, 1996; Martin & Manno, 1995; Troia & Graham,
2002). Rubrics are currently the most common method used to assess the quality of writing
probes over time (Griinke et al., 2019), but assessing the quality of a text is prone to more
bias than counting the words of a text. As an example, Graham et al. (2011) reported that
spelling and handwriting influenced how texts were scored and reacted to by typing
students” texts and correcting any spelling (egd.). While several measures were installed
throughout the experiments (see above) to account for a high interrater-reliability, the
measures described by Graham et al. (2011) could add additional value for future

experiments as could automated essay scoring elements included into writing software.

One more factor that limits the validity of described effects is that both cognitive and
motivational variables can support students in their writing progress (Graham, Kiuhara et al.,

2017). Measurements regarding mediating factors were not part of the experiments but
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could give further insights in future experiments, to what extent a method was responsible
for a resulting outcome and to what extent. Vuorre and Bolger (2018) added the software
package “bmim” (Bayesian Multi-Level Mediation) for “R” to test the possibility that an
intervening variable like motivation might mediate the effect of the causal variable on the
measured outcome through lower level mediation analysis in single case design studies
(Kenny et al., 1998; Kenny et al., 2003; Vuorre & Bolger, 2018). Applying this tool in future
experiments could result in valuable information about the measured outcome of an
intervention study.
Implications for Practice

Writing skills are pivotal for successful academic and personal participation, as
literacy skills including writing are becoming even more relevant through the ongoing digital
transformation of society. Luckily, research suggests that several writing interventions,
including the methods evaluated in the four studies this paper refers to, can support
struggling writers in their efforts. The described writing interventions are easy to implement
in educational settings and their handling is intuitive and does not require extensive teacher
training. Digital tools have several benefits, especially in heterogeneous classrooms.
Automated feedback and individualized content can support students in their learning while
providing teachers with extra time to tend to students who need additional support (Nobel &
Grinke, 2017). When a student is motivated to use a computer, this might enhance the time
that this student is willing to spend on-task, making it a powerful method for tasks that rely
on repetition (see Lamsa et al., 2018). However, more research is needed in the field of
technology-based writing instruction. Based on the findings, future experiments in this field
should further investigate the instructional components mentioned above to determine how
technology can best be implemented into classroom instruction for writing.

One additional implication is in reference to the bridge between research and
practice. As a practitioner with nearly a decade of prior teaching experience mainly in
Germany but also in the US in teaching struggling students with speech and language

impairments, | was able to look at promising methods and experiments from both angles, for
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instance in terms of integrating the struggles of balancing a tight curriculum as a teacher and
wanting to evaluate and implement promising methods as a researcher. Adding my
experience in teaching struggling students in an existing team of versatile researchers
enabled us to quickly and effectively identify and set up promising interventions for our
students, pointing to several benefits of multiprofessional research teams that include
practitioners. Additionally, when conducting the first experiment it was apparent that
participating students enjoyed the technology-based writing intervention and preferred this
method over a pen and paper approach. But students” appreciation of the technology-based
intervention went far beyond the measured positive effects. By talking to the students | found
that, not only did they change their perception of their own writing skills from very negative to
positive throughout the short technology-based intervention, they also showed high patience
for any technical issues and imperfections of the beta version of the program and were
generally eager to work with our software. This observation leads me to believe that
including technology-based interventions can be an additional approach to support many
struggling students across subjects and that future research should focus on transferring

effective methods to technology-based versions.

Writing instruction matters!



WRITING INSTRUCTION MATTERS 38

References

American Psychiatric Association. (2013). Diagnostic and statistical manual of
mental disorders (5th ed.).

Anderson-Inman, L., Ditson, L., & Ditson, M. T. (1998). Computer-based concept
mapping: Promoting meaningful learning in science for students with
disabilities. Information Technology and Disabilities, 5(1-2), 1-13.

Anohina, A. (2005). Analysis of the terminology used in the field of virtual learning.
Journal of Educational Technology & Society, 8(3), 91-102.

Applebee, A., & Langer, J. (2011). A snapshot of writing instruction in middle and
high schools. English Journal, 100(6), 14-27.

Baker, S. K., Chard, D. J., Ketterlin-Geller, L. R., Apichatabutra, C., & Doabler, C.
(2009). Teaching writing to at-risk students: The quality of evidence for
Self-Regulated Strategy Development. Exceptional Children, 75(3),
303-318.

Baker, S., Gersten, R., & Graham, S. (2003). Teaching expressive writing to
students with Learning Disabilities: Research-Based Applications and
Examples. Journal of Learning Disabilities, 36(2), 109-123.

Bahr, C. M., Nelson, N. W., & Van Meter, A. M. (1996). The effects of text-based
and graphics-based software tools on planning and organizing of stories.
Journal of Learning Disabilities, 29(4), 355-370.

Birkan, B. (2005). Using simultaneous prompting for teaching various discrete
tasks to students with mental retardation. Education and Training in
Developmental Disabilities, 40(1), 68—79.

Bortz, J., & Lienert, G. A. (2008). Kurzgefasste Statistik fiir die klinische

Forschung [Brief statistics for clinical research]. Springer.



WRITING INSTRUCTION MATTERS 39

Bos, W., Lankes, E. M., Prenzel, M., Schwippert, K., Valtin, R., & Walther, G.
(2004). IGLU — Ergebnisse im internationalen und nationalen Vergleich —
Erste Konsequenzen fir die Grundschule [Results in international and
national comparison - First consequences for elementary school]. In U.
Carle & A. Unckel (Eds.), Entwicklungszeiten. Jahrbuch
Grundschulforschung [Developmental times. Yearbook primary school
research] (8th ed., pp. 30-50). VS Verlag fir Sozialwissenschaften.

Bryan, T. (1991). Social problems and learning disabilities. In B. Y. Wong (Ed.),
Learning about learning disabilities (pp. 195-229). Academic Press.

Bulté, 1. (2013). Being grateful for small mercies: The analysis of single-case data
[Unpublished doctoral dissertation]. KU Leuven.

Chen, H., Cohen, P., & Chen, S. (2010). How big is a big odds ratio? Interpreting
the magnitudes of odds ratios in epidemiological studies. Communications
in Statistics: Simulation and Computation, 39(4), 860—864.

Ciullo, S., & Reutebuch, C. (2013). Computer-based graphic organizers for
students with LD: A systematic review of literature. Learning Disabilities
Research and Practice, 28(4), 196—-210.

Common Core State Standards Initiative. (2010). Applications to students with
disabilities.
http://www.corestandards.org/assets/application-to-students-with-disabilitie
s.pdf

Connor, C. M, Goldman, S. R., & Fishman, B. (2014). Technologies that support
students’ literacy development. In J. M. Spector, M. D Merrill, J. Elen, & M.
J. Bishop (Eds.), Handbook of Research on Educational Communications

and Technology (4th ed., pp. 591-604). Springer.



WRITING INSTRUCTION MATTERS 40

Dexter, D. D., & Hughes, C. A. (2011). Graphic organizers and students with
learning disabilities: A meta-analysis. Learning Disability Quarterly, 34(8),
51-72.

Dugard, P. (2013). Randomization tests: Are they what you need? Insights into
Learning Disabilities, 10(1), 87-93.

Dugard, P., & Todman, J. (1995) Analysis of pre-test-post-test control group
designs in educational research. Educational Psychology: An International
Journal of Experimental Educational Psychology, 15(2), 181-198.

Edgington, E. S., & Onghena, P. (2007). Randomization tests. Chapman & Hall.

Englert, C. S., Wu, X., & Zhao, Y. (2005). Cognitive tools for writing: Scaffolding
the performance of students through technology. Learning Disabilities
Research & Practice, 20(3), 184—198.

Englert, C. S., Zhao, Y., Dunsmore, K., Collings, Y., & Wolbers, K. (2007).
Scaffolding the writing of students with disabilities through procedural
facilitation: Using an internet-based technology to improve performance.
Learning Disability Quarterly, 30(1), 9-29.

Evmenova, A. S., Regan, K., Boykin, A., Good, K., Hughes, M., MacVittie, N.,
Sacco, D., Ahn, S. Y., & Chirinos, D. (2016). Emphasizing planning for
essay writing with a computer-based graphic organizer. Exceptional
Children, 82(2), 170-191.

Freedman, S. W., Hull, G. A., Higgs, J. M., & Booten, K. P. (2016). Teaching
writing in a digital and global age: Toward access, learning, and
development for all. In D. H. Gitomer & C. A. Bell (Eds.), Handbook of
research on teaching (5th ed., pp. 1389-1450). American Educational

Research Association.


https://psycnet.apa.org/doi/10.1111/j.1540-5826.2005.00132.x

WRITING INSTRUCTION MATTERS 41

Furey, W. M., Marcotte, A. M., Hintze, J., & Shackett, C. (2016). Concurrent
validity and classification accuracy of curriculum-based measurement for
written expression. School Psychology Quarterly, 31(3), 369-382.

Gartland, D., & Strosnider, R. (2018). Learning disabilities: Implications for policy
regarding research and practice: A report by the national joint committee on
learning disabilities. Learning Disability Quarterly, 41(4), 195-199.

Gast, D. L., & Ledford, J. R. (2010). Multiple baseline and multiple probe designs.
In D. L. Gast (Ed.), Single subject research methodology in behavioral
sciences (pp. 276-328). Routledge.

Gersten, R., & Baker, S. (2001). Teaching expressive writing to students with
learning disabilities: A meta-analysis. The Elementary School Journal,
101(3), 251-272.

Gibson, A. N., & Schuster, J. W. (1992). The use of simultaneous prompting for
teaching expressive word recognition to preschool children. Topics in Early
Childhood Special Education, 12(2), 247-267.

Gillespie, A., & Graham, S. (2014). A meta-analysis of writing interventions for
students with learning disabilities. Exceptional Children, 80(4), 454—473.

Gillespie, A., Graham, S., Kiuhara, S., & Hebert, M. (2014). High school teachers
use of writing to support students' learning: A national survey. Reading and
Writing, 27(6), 1043—-1072.

Gillespie Rouse, A., & Graham, S. (2016). Best practices in writing instruction for
students with learning disabilities. In R. Schiff & R. Joshi (Eds.),
Interventions in learning disabilities: A handbook on systematic training

programs for individuals with learning disabilities (pp. 175—190). Springer.


https://doi.org/10.1177/0731948718789994
https://psycnet.apa.org/doi/10.1086/499668
https://doi.org/10.1177/0014402914527238

WRITING INSTRUCTION MATTERS 42

Gillespie Rouse, A., & Sandoval, A. (2018). Writing interventions for students with
learning disabilities: Characteristics of recent research. Learning
Disabilities: A Multidisciplinary Journal, 23(2), 1-17.

Glaser, C. (2004). Férderung der Schreibkompetenz bei Grundschiilern [Fostering
writing competence in elementary school students]. Waxman.

Glass, G. V., McGaw, B., & Smith, M. L. (1981). Meta-analysis in social research.
Sage.

Gonzalez-Ledo, M., Barbetta, P. M., & Unzueta, C. H. (2015). The effects of
computer graphic organizers on the narrative writing of elementary school
students with specific learning disabilities. Journal of Special Education
Technology, 30(1), 29—42.

Graham, S. (1990). The role of production factors in learning disabled students’
compositions. Journal of Educational Psychology, 82, 781-791.

Graham, S. (2006). Strategy instruction and the teaching of writing. In C.
MacArthur, S. Graham, & J. Fitzgerald (Eds.), Handbook of writing research
(pp- 187-207). Guilford Press.

Graham, S. (2019). Changing how writing is taught. Review of Research in
Education, 43(1), 277-303.

Graham, S., Collins, A. A., & Rigby-Wills, H. (2017). Writing characteristics of
students with learning disabilities and typically achieving peers. Exceptional
Children, 83(2), 199-218.

Graham, S., & Hall, T. E. (2016). Writing and writing difficulties from primary
grades to college: Introduction to the special issue. Learning Disability

Quarterly, 39(1), 3-4.


https://doi.org/10.1177/0014402916664070
https://doi.org/10.1177%2F0731948715592154

WRITING INSTRUCTION MATTERS 43

Graham, S., & Harris, K. R. (2000). The role of self-regulation and transcription
skills in writing and writing development. Educational Psychologist, 35(1),
3-12.

Graham, S., & Harris, K. R. (2005). Writing better. Effective strategies for teaching
students with learning difficulties. Paul H. Brookes.

Graham, S., & Harris, K. R. (2009). Almost 30 years of writing research: Making
sense of it all with the wrath of khan. Learning Disabilities Research &
Practice, 24(2), 58—68.

Graham, S., & Harris, K. R. (2011). Writing and students with disabilities. In J.
Kauffman & D. Hallahan (Eds.), Handbook of special education (pp.
422-433). Routledge.

Graham, S., Harris, K. R., & Hebert, M. (2011). It is more than just the message:
Analysis of presentation effects in scoring writing. Focus on Exceptional
Children, 44(4), 1-12.

Graham, S., Harris, K. R., & McKeown, D. (2013). The writing of students with LD
and a meta-analysis of SRSD writing intervention studies: Redux. In K. R.
H. L. Swanson & S. Graham (Eds.), Handbook of learning disabilities (2nd
ed., pp. 405—-438). Guilford Press.

Graham, S., Harris, K. R., & Troia, G. A. (1998). Writing and self-regulation: Cases
from the self regulated strategy development model. In D. H. Schunk & B.
J. Zimmerman (Eds.), Self-requlated learning: From teaching to
self-reflective practice (pp. 20—41). Guilford.

Graham, S., Hebert, M., Paige Sandbank, M., & Harris, K. R. (2016). Assessing
the writing achievement of young struggling writers: Application of

generalizability theory. Learning Disability Quarterly, 39(2), 72—-82.


https://doi.org/10.1111/j.1540-5826.2009.01277.x
https://doi.org/10.1177/0731948714555019

WRITING INSTRUCTION MATTERS 44

Graham, S., Kiuhara, S. A, Harris, K. R., & Fishman, E. J. (2017). The
relationship among strategic writing behavior, writing motivation, and writing
performance with young, developing writers. The Elementary School
Journal, 118(1), 82—104.

Graham, S., MacArthur, C., & Schwartz, S. (1995). Effects of goal setting and
procedural facilitation on the revising behavior and writing performance of
students with writing and learning problems. Journal of Educational
Psychology, 87(2), 230-240.

Graham, S., McKeown, D., Kiuhara, S. A., & Harris, K. (2012). A meta-analysis of
writing instruction for students in the elementary grades. Journal of
Educational Psychology, 104(4), 879-896.

Graham, S., & Perrin, D. (2007). A meta-analysis of writing instruction for
adolescent students. Journal of Educational Psychology, 99(3), 445-476.

Graham, S., & Rijlaarsdam, G. (2016). Writing education around the globe:
introduction and call for a new global analysis. Reading and Writing, 29,
781-792.

Griinke, M., Blyuknarci, O., Wilbert, J., & Breuer, E. (2015). To what extent do
certain characteristics of a child’s written story influence the way it is rated?
Insights into Learning Disabilities, 12(2), 163—-177.

Grinke, M., & Cavendish, W. M. (2016). Learning disabilities around the globe:
Making sense of the heterogeneity of the different viewpoints. Learning
Disabilities: A Contemporary Journal, 14(1), 1-8.

Grinke, M., & Hatton, H. (2017). Effects of the STOP and LIST strategy on the
writing performance of a sixth grader with learning disabilities. Insights into

Learning Disabilities, 14(2), 155—165.


https://psycnet.apa.org/doi/10.1086/693009

WRITING INSTRUCTION MATTERS 45

Grinke, M., & Leonard Zabel, A. M. (2015). How to support struggling writers.
International Journal of Special Education, 30(3), 137-150.

Griunke, M., & Masendorf, F. (2000). Experimentelle Interventionsforschung in
Gruppen [Experimental intervention research in groups]. In J. Borchert
(Ed.), Handbuch der Sonderpéddagogischen Psychologie [Handbook of
special educational psychology] (pp. 974-986). Hogrefe.

Harris, K. R., & Graham, S. (1992). Self-regulated strategy development: A part of
the writing process. In M. Pressley, K. R. Harris, & J. T. Guthrie (Eds.),
Promoting academic competence and literacy in school (pp. 277-309).
Academic Press.

Harris, K., & Graham, S. (1996). Making the writing process work: Strategies for
composition and self-requlation. Brookline.

Hauth, C., Mastropieri, M., Scruggs, T., & Regan, K. (2013). Can Students with
Emotional and/or Behavioral Disabilities Improve on Planning and Writing
in the Content Areas of Civics and Mathematics? Behavioral Disorders,
38(3), 154-170.

Hayes, J. R. (1996). A new framework for understanding cognition and affect in
writing. In M. Levy & S. Ransdell (Eds.), The science of writing: Theories,
methods, individual differences, and applications (pp. 1-27). Erlbaum.

Hayes, J. R., & Flower, L. S. (1980). Identifying the organisation of writing
processes. In L. W. Gregg & E. R. Steinberg (Eds.), Cognitive processes in
writing (pp. 3—30). Lawrence Erlbaum.

Hirmer, M., & Hirmer, E. (2007). Erfolgreich und kreativ durch alle Aufsatzarten:
5./6. Klasse [Successful and creative through all essay types: 5th/6th

grade]. PB.



WRITING INSTRUCTION MATTERS 46

Hudson, T. M., Hinkson-Lee, K., & Collins, B. (2013). Teaching paragraph
composition to students with emotional/behavioral disorders using the
simultaneous prompting procedure. Journal of Behavioral Education, 22(2),
139-156.

Huffmeier, J., Mazei, J., & Schultze, T. (2016). Reconceptualizing replication as a
sequence of different studies: A replication typology. Journal of
Experimental Social Psychology, 66, 81-92.

Kang, E. Y., McKenna, J. W., Arden, S., & Ciullo, S. (2016). Integrated reading
and writing interventions for students with learning disabilities: A review of
the literature. Learning Disabilities Research & Practice, 31(1), 22—33.

Karadag, R. & Kayabasi, B. (2013). Future scenarios regarding tablet computer
usage in education and writing. Asian Social Science, 9(17), 105-110.

Kenny, D. A., Kashy, D. A., & Bolger, N. (1998). Data analysis in social
psychology. In D. T. Gilbert, S. T. Fiske, & G. Lindzey (Eds.), The handbook
of social psychology (4th ed., Vols. 1 and 2, pp. 233—-265). McGraw-Hill.

Kenny, D. A., Korchmaros, J. D., & Bolger, N. (2003). Lower level mediation in
multilevel models. Psychological Methods, 8(2), 115-128.

King-Sears, M. E., & Evmenova, A. S. (2007). Premises, Principles, and
Processes for Integrating TECHnology into Instruction. TEACHING
Exceptional Children, 40(1), 6—14.

Kultusministerkonferenz. (2019). Empfehlungen zur schulischen Bildung,
Beratung und Unterstiitzung von Kindern und Jugendlichen im
sonderpddagogischen Schwerpunkt LERNEN [Recommendations for
school education, guidance and support for children and young people with

a special educational focus on LEARNING].


https://doi.org/10.1007/s10864-012-9167-8

WRITING INSTRUCTION MATTERS 47

https://www.kmk.org/fileadmin/veroeffentlichungen_beschluesse/2019/2019
_03_14-FS-Lernen.pdf

Lams3, J., Hamalainen, R., Aro, M., Koskimaa, R., & Ayramd, S.-M. (2018).
Games for enhancing basic reading and maths skills: A systematic review
of educational game design in supporting learning by people with learning
disabilities. British Journal of Educational Technology, 49(4), 596—607.

Lenhard, W., & Lenhard, A. (2016). Calculation of effect sizes.
https://www.psychometrica.de/effect_size.html

Lin, S. C., Monroe, B. W., & Troia, G. (2007). Development of writing knowledge in
Grades 2-8: A comparison of typically developing writers and their
struggling peers. Reading & Writing Quarterly, 23(3), 207-230.

Little, C.W., Clark, J.C., Tani, N.E., & Connor, C.M. (2018). Improving writing skills
through technology-based instruction: A meta-analysis. Review of
Education, 6(2), 183—-201. https://doi.org/10.1002/rev3.3114

MacArthur, C.A., Graham, S., Fitzgerald, J. (2006). Handbook of writing research.
Guilford.

MacArthur, C. A., & Graham, S. (1987). Learning disabled students’ composing
under three methods of text production: Handwriting, word processing, and
dictation. Journal of Special Education, 21(3), 22—42.

Martin, K. F., & Manno, C. (1995). Use of a check-off system to improve middle
school students' story compositions. Journal of Learning Disabilities, 28(3),
139-149.

Mertens, D. M., & McLaughlin, J. A. (2003). Research and evaluation methods in

special education. Corwin.


https://psycnet.apa.org/doi/10.1177/002221949502800303

WRITING INSTRUCTION MATTERS 48

Morse, T. E., & Schuster, J. W. (2004). Simultaneous prompting: A review of the
literature. Education and Training in Developmental Disabilities, 39(2),
153-168.

National Commission on Writing (2004). Writing: A ticket to work . . . or a ticket
out.
https://archive.nwp.org/cs/public/download/nwp_file/21479/writing-a-ticket-t

o-work-or-a-ticket-out.pdf?x-r=pcfile_d

O’Brien, S., & Repp, A. C. (1990). Reinforcement-based reductive procedures: A
review of 20 years of their use with persons with severe or profound
retardation. Journal of the Association for Persons with Severe Handicaps,
15(3), 148—159.

Odom, S. L., Thompson, J. L., Hedges, S., Boyd, B. A., Dykstra, J. R., Duda, M.
A., Szidon, K. L., Smith, L. E., & Bord, A. (2015). Technology-aided
interventions and instruction for adolescents with autism spectrum disorder.
Journal of Autism and Developmental Disorders, 45(12), 3805-3819.

Ozbek, A. B., Tull, B. K., & Ergiil, C. (2019). An intervention to improve the writing
skills of students with learning disabilities: Stop & List strategy. Insights into
Learning Disabilities, 16(2), 155-171.

Palermo, C., & Wilson, J. (2020). Implementing Automated Writing Evaluation in
Different Instructional Contexts: A Mixed-Methods Study. The Journal of
Writing Research, 12(1), 63—108.

Parker, R. |., Hagan-Burke, S., & Vannest, K. (2007). Percent of all
non-overlapping data (PAND): An alternative to PND. The Journal of

Special Education, 40(4), 194—-204.



WRITING INSTRUCTION MATTERS 49

Parker, R. |., & Vannest, K. J. (2009). An improved effect size for single case
research: Non-overlap of all pairs (NAP). Behavior Therapy, 40(4),
357-367.

Parker, R. |., Vannest, K. J., & Brown, L. (2009). The improvement rate difference
for single case research. Exceptional Children, 75(2), 135-150.

Parker, R. |., Vannest, K. J., Davis, J. L., & Sauber, S. B. (2010). Combining
non-overlap and trend for single case research: Tau-U. Behavior Therapy,
42(2), 284-299.

Parker, R. ., Vannest, K. J., & Dauvis, J. L. (2011). Effect size in single case
research: A review of nine non-overlap techniques. Behavior Modification,
35(4), 302-322.

Pennington, R. C., Ault, M. J., Schuster, J. W., & Sanders, A. (2010). Using
simultaneous prompting and computer-assisted instruction to teach story
writing to students with autism. Assistive Technology Outcomes and
Benefits, 7(1), 24-38.

Pennington, R. C., Collins, B. C., Stenhoff, D. M., Turner, K., & Gunselman, K.
(2014). Using simultaneous prompting and computer-assisted instruction to
teach narrative writing skills to students with autism. Education and
Training in Autism and Developmental Disabilities, 49(3), 396—414.

Pennington, R. C., Stenhoff, D. M., Gibson, J., & Ballou, K. (2012). Using
simultaneous prompting to teach computer-based story writing to a student
with autism. Education and Treatment of Children, 35(3), 389—406.

Plucker, J. A., & Makel, M. C. (2021). Replication is important for educational
psychology: Recent developments and key issues. Educational

Psychologist, 56(2), 90-100.


https://doi.org/10.1177/0145445511399147
https://psycnet.apa.org/doi/10.1353/etc.2012.0022
https://psycnet.apa.org/doi/10.1080/00461520.2021.1895796

WRITING INSTRUCTION MATTERS 50

Pridemore, W. A., Makel, M. C., & Plucker, J. A. (2018). Replication in criminology
and the social sciences. Annual Review of Criminology, 1(1), 19-38.

Rao, S., & Kane, M. T. (2009). Teaching students with cognitive impairment
chained mathematical task of decimal subtraction using simultaneous
prompting. Education and Training in Developmental Disabilities, 44(2),
244-256.

Rogers, L., & Graham, S. (2008). A meta-analysis of single subject design writing
intervention research. Journal of Educational Psychology, 100(4), 879-906.

Roitsch, J., Gumpert, M., Springle, A. P., & Raymer, A. (2021). Writing instruction
for students with learning disabilities: Quality appraisal of systematic
reviews and Meta-Analyses. Reading & Writing Quarterly, 37(1), 32—44.

Root, J. R., Stevenson, B., & Davis, L. L. (2018). Computer-assisted instruction to
teach academic skills. In F. Volkmar (Ed.), Encyclopedia of autism
spectrum disorders. Springer.

Roscoe, R. D., & McNamara, D. S. (2013). Writing pal: Feasibility of an intelligent
writing strategy tutor in the high school classroom. Journal of Educational
Psychology, 105(4), 1010-1025.

Saddler, B., & Graham, S. (2007). The relationship between writing knowledge
and writing performance among more and less skilled writers. Reading &
Writing Quarterly: Overcoming Learning Difficulties, 23(3), 231-247.

Scanlon, D. (2013). Specific learning disability and its newest definition: Which is
comprehensive? And which is insufficient? Journal of Learning Disabilities,
46(1), 26-33.

Schuster, J. W., Griffen, A. K., & Wolery, M. (1992). Comparison of simultaneous

prompting and constant time delay procedures in teaching sight words to


https://doi.org/10.1146/annurev-criminol-032317-091849
https://psycnet.apa.org/doi/10.1037/a0032340
https://psycnet.apa.org/doi/10.1080/10573560701277575
https://doi.org/10.1177/0022219412464342

WRITING INSTRUCTION MATTERS 51

elementary students with moderate mental retardation. Journal of
Behavioral Education, 2(3), 305-325.

Scruggs, T. E., Mastropieri, M. A., & Casto, G. (1987). The quantitative synthesis
of single-subject research: Methodology and validation. Remedial and
Special Education, 8(2), 24-33.

Smith, J. D. (2012). Single-case experimental designs: A systematic review of
published research and current standards. Psychological Methods, 17(4),

1-70.

Swanson, L., Harris, K. R., & Graham, S. (2013). Handbook of learning disabilities
(2nd ed.). Guilford.

Tekin-Iftar, E., Olcay, S., & Collins, B. (2018). Descriptive analysis and meta
analysis of studies investigating the effectiveness of simultaneous
prompting procedure. Exceptional Children, 85(3), 309—328.

Troia, G. A., & Graham, S. (2002). The effectiveness of a highly explicit,
teacher-directed strategy instruction routine: Changing the writing
performance of students with learning disabilities. Journal of Learning

Disabilities, 35(4), 290-305.

Unzueta, C. H., & Barbetta, P. (2012). The effects of computer graphic organizers
on the persuasive writing of Hispanic middle school students with specific
learning disabilities. Journal of Special Education Technology, 27(3),
15-30.

U.S. Department of Education. (2004). Individuals With Disabilities Education Act,
as Amended by the Individuals With Disabilities Education Improvement

Act of 2004.

https.//www.federalregister.gov/documents/2004/12/29/04-28503/individual


https://doi.org/10.1177/0014402918795702

WRITING INSTRUCTION MATTERS 52

s-with-disabilities-education-act-as-amended-by-the-individuals-with-disabili
ties

van Laar, E., van Deursen, A. J. A. M., van Dijk, J. A. G. M., & de Haan, J. (2020).
Determinants of 21st-Century Skills and 21st-Century Digital Skills for
Workers: A Systematic Literature Review. SAGE Open, 10(1).

Vasquez, E., & Straub, C. (2016). Online writing instruction for children with
disabilities: A review of the empirical literature. Reading & Writing
Quarterly, 32(1), 81-100.

Voogt, J. & Roblin, N. P. (2012). A comparative analysis of international
frameworks for 21 century competences: Implications for national
curriculum policies, Journal of Curriculum Studies, 44(3), 299-321.

Vuorre, M., & Bolger, N. (2018). Within-subject mediation analysis for
experimental data in cognitive psychology and neuroscience. Behavior
Research Methods, 50(5), 2125-2143.

Waugh, R., Alberto, P., & Fredrick, L. (2011). Simultaneous prompting: An
instructional strategy for skill acquisition. Education and Training in Autism
and Developmental Disabilities, 46(4), 528—-543.

Wilbert, J. (2018). Package “SCAN”: Single-case data analyses for single and
multiple AB designs.

https://www.uni-potsdam.de/fileadmin01/projects/inklusion/scan/scan.pdf

Wilbert, J. (2020). Package “Scan.”

https://www.uni-potsdam.de/fileadmin01/projects/inklusion/ scan/scan.pdf


https://doi.org/10.3758/s13428-017-0980-9
https://www.uni-potsdam.de/fileadmin01/projects/inklusion/scan/scan.pdf

WRITING INSTRUCTION MATTERS 53

Wilson, J., & Czik, A. (2016). Automated essay evaluation software in english
language arts classrooms: Effects on teacher feedback, student motivation,

and writing quality. Computers and Education, 100, 94—109.

Wilson, J., & Roscoe, R. D. (2020). Automated writing evaluation and feedback:

Multiple metrics of efficacy. Journal of Educational Computing Research,

58(1), 87—125.

Wong, C., Odom, S. L., Hume, K. A., Cox, A. W., Fettig, A., Kucharczyk, S.,
Brock, M. E., Plavnick, J. B., Fleury, V. P., & Schultz, T. R. (2015).
Evidence-based practices for children, youth, and young adults with autism
spectrum disorder: A comprehensive review. Journal of Autism and

Developmental Disorders, 45(7), 1951-1966.



WRITING INSTRUCTION MATTERS

Appendix A: Publication No. 1 (peer reviewed)

Empirische Sonderpadagogik, 2017, Nr. 4, S. 323-340
ISSN 1869-4845 (Print) - ISSN 1869-4934 (Intemnet)

Uber die Auswirkungen einer PC-gestiitzten
Schreibforderung auf die Lange und Qualitat von
Aufsatzen von risikobelasteten Funftklasslerinnen
und Funftklasslern

Kerstin Nobel & Matthias Griinke

Universitit zu Kéln

Zusammenfassung

Die Nutzung grafischer Vorlagen als Ordnungs- und Strukturhilfe im Schreibprozess ist eine er-
folgversprechende Unterstiitzung fiir Schiilerinnen und Schiiler mit schwachen Leistungen im
kompositorischen Schreiben. In der vorliegenden Studie wurden die Effekte einer computerba-
sierten Forderung der Schreibkompetenz auf Basis von Geschichtenkarten untersucht. Die Stich-
probe bestand aus zwanzig Fiinftklasslerinnen und Fiinftklasslern, die beim Verfassen von Tex-
ten nur sehr wenige Worter produzierten. Sie wurden in eine Experimental- und eine Kontroll-
gruppe eingeteilt. Die Experimentalgruppe erhielt iiber vier Wochen hinweg ein aus zwélf 30-
miniitigen Sitzungen bestehendes Schreibtraining. Hierbei kam eine eigens entwickelte Lern-
software zum Einsatz, die sich auf das bekannte Modell von Hayes und Flower (1980) stiitzt.
Der Prozess der Planung wird in dem Programm durch Geschichtenkarten unterstiitzt, die als
grafische Vorlagen dienen. Die Kontrollgruppe besuchte in der Zeit der Forderung den regula-
ren Unterricht. Bewertet wurde die quantitative und qualitative Entwicklung der produzierten
Texte. Die Messung der Erfolgskriterien erfolgte direkt vor und direkt im Anschluss an die Inter-
vention. Nach dem Schreibtraining zeigten sich bedeutsame Verbesserungen in der Liange der
produzierten Texte und eine mittlere Steigerung der Qualitét.

Schliisselwérter: Textproduktion, Lernschwierigkeiten, Computerunterstiitzte Férderung, Ge-
schichtenkarten

The effects of computer-assisted writing instruction on the length and
quality of essays written by fifth graders at risk for school failure

Abstract

The use of graphic templates as a tool for order and structure in the writing process is a prom-
ising support for students with weak performance in compositional writing. The following sur-
vey examines the effects of a computer-based support for writing competence on the basis of
story-cards. For this, twenty students of grade five were identified, who produce very few words
when writing a text. They were divided into an experimental and a control group. The experi-
mental group was provided with twelve 30-minute sessions over four weeks of writing skills
training with a self-developed learning software, which supports the process of planning with
the aid of story-cards as graphic templates in the process of writing, based on the model of
Hayes and Flower (1980). The control group visited the regular lessons in school during that
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time. The quantitative and qualitative development of the produced texts was rated. The meas-
urement of the success criteria was done immediately before and immediately after the interven-
tion. After the writing skills training, a high improvement in the length of the produced texts and
a medium improvement of the quality of the texts could be seen.

Key words: Text Production, Computer-based Support, Story-cards

Einleitung

Bedeutung der schriftlichen
Kommunikation uber elektronische
Medien

Wissen und Gedanken tiber ein elektroni-
sches Medium in Schrift umzusetzen, ist ge-
rade im Hightech-Informationszeitalter eine
elementare Fahigkeit fiir schulischen und
beruflichen Erfolg (Burnett & Merchant,
2015). Ein groRer Teil der Kommunikation
in bildungsbezogenen Kontexten erfolgt
schriftlich (E-Mails, Prasentationen, Berich-
te...) und hat bedeutsamen Einfluss darauf,
wie kompetent wir als Kommunikations-
partnerinnen und -partner wahrgenommen
werden. Entsprechend stellen Ausbildungs-
betriebe und Hochschulen hohe Anforde-
rungen an die Schreib- und Medienkompe-
tenz der Schulabgdngerinnen und Schulab-
ganger. Die Bildungsstandards der Kultus-
ministerkonferenz (KMK) sehen deshalb be-
zogen auf den Schreibunterricht ab der
Grundschule vor, dass Texte mit und fiir di-
gitale Medien verfasst werden (Qualitits-
und Unterstiitzungsagentur, 2017).

Doch auch im privaten Bereich kommt
der schriftichen Kommunikation tiber PCs,
Tablets, Smartphones und Notebooks ein
enormer Stellenwert zu. Durch Social Me-
dia Kandle sind ganz neue schriftsprachli-
che Zusammenhinge aufgetaucht, um mit
Peers in Kontakt zu treten und sich darzu-
stellen (Merchant, 2007). Das Lesen und
Beantworten von Nachrichten und Posts in-
tegriert dabei Lese- und Schreibfihigkeiten
als notwendige Kommunikationsmittel (Ber-
ninger, Nagy, Tanimoto, Thompson & Ab-
bott, 2015). Schon 97 Prozent der 12-19jdh-
rigen besitzen ein eigenes Mobiltelefon; 95
Prozent dieser Gerate sind Smartphones mit

Touchscreen und der Maoglichkeit, online
zu gehen. Zusatzlich haben fast 100 Pro-
zent aller deutschen Haushalte einen Com-
puter oder Laptop mit Internetzugang (Feier-
abend, Plankenhorn & Rathgeb, 2016). Da-
durch ist der Zugriff auf Social Media-Kana-
le fast standig moglich. Es ist davon auszu-
gehen, dass die dazugehorigen Schreibakti-
vitdten sich zunehmend ausweiten (Becker-
Mrotzek, 2014; Becker-Mrotzek & Bottcher,
2012).

Facetten des Schreibprozesses

Dementsprechend ist es wichtig, alle Schi-
lerinnen und Schiiler moglichst gut in ihrer
Schreibentwicklung zu unterstiitzen. Di-
daktisch ist es dazu notwendig, den Ablauf
und die relevanten Kompetenzen fiir den
entsprechenden Entwicklungsprozess ge-
nau zu kennen. Becker-Mrotzek und Bott-
cher (2006) beziehen sich in ihrem
Schreibkompetenzmodell auf die sprachli-
chen und kognitiven Teilfihigkeiten, wie
grammatische und lexikalische Kenntnisse,
Textmusterwissen, Schriftkenntnisse und
soziale Kognition. Hayes und Flower
(1980) beschreiben in ihrem wegweisen-
den theoretischen Ansatz den Verlauf der
Textproduktion in drei Facetten: Planen,
Verschriftlichen und Revidieren. Alle Akti-
vititen werden von einem Monitor tber-
wacht. Kompetente Schreiberinnen und
Schreiber generieren wahrend der Planung
zundchst Ziele, wahlen Ideen aus und ver-
binden bzw. ordnen diese. Beim Verschrift-
lichen verkniipfen sie die Fahigkeit der
Transkription (Ubersetzung von Gedanken
in Worter durch Schreiben per Hand oder
mittels Tastatur) mit der Kohdrenzbildung.
Das Revidieren beinhaltet das Lesen und
Korrigieren des eigenen Textes. Damit das
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Ergebnis der Bemiihungen letztendlich ein
Schreibprodukt auf akzeptablem Qualitats-
niveau darstellen kann, ist es notwendig,
dass Schiilerinnen und Schiiler die nétige
Motivation aufbringen, um die drei ge-
nannten Teilprozesse mit der gebotenen
Gewissenhaftigkeit auszufiihren (Hidi &
Boscolo, 2007).

Normale und gestérte Entwicklung
von Schreibkompetenzen

Wenn man die Entwicklung der Fahigkeit
zur Textproduktion betrachtet, nutzen
Schreibanfangerinnen und Schreibanfinger
zunichst hiufig das Muster des ,Knowledge
Tellings” (Bereiter & Scardamalia, 1987), ei-
ne zumeist lineare Wiedergabe des vorhan-
denen Wissens ohne relevante Bearbeitung.
Die vorherrschende Textsorte zu Beginn der
Schreibentwicklung ist die Erzahlung, die
sich zudem stark am mindlichen Sprach-
handeln orientiert (Balhorn & Vieluf, 1990).
Ab dem Beginn der Sekundarstufe (also im
Alter von ca. 10 Jahren) geht es um einen
Ubergang vom bloBen ,Knowledge Telling*
hin zum ,Knowledge Transforming” (Berei-
ter & Scardamalia, 1987). Schiilerinnen und
Schiiler kénnen in dieser Phase etwa thema-
tisches Wissen strukturierter einsetzen und
Textmuster nutzen. Jedoch ist gerade beim
Ubergang hin zum ,Knowledge Transfor-
ming” zu beachten, dass die Schreibent-
wicklung individuell sehr unterschiedlich
verlauft und viele Faktoren darauf Einfluss
nehmen koénnen. So spielt beispielsweise
die Wahl der Schreibaufgaben und Textsor-
ten im Schulunterricht haufig schon eine
wichtige Rolle (Becker-Mrotzek & Béttcher,
2012). Schreibkompetenz entwickelt sich
als Prozess sowohl parallel als auch mehrdi-
mensional in allen beteiligten Bereichen.
Aus diesem Grund ist der entsprechende
Vorgang als komplexe sprachliche Hand-
lung enorm stérungsanfillig (ebd.). Gerade
bei Schiilerinnen und Schiilern mit gravie-
renden Lernschwierigkeiten lassen sich im
Bereich der Textproduktion typische Riick-
stinde ausmachen. Haufige Auffilligkeiten

beziehen sich unter anderem auf ein Fehlen
von Organisationsstrategien (Englert, Ra-
phael, Fear & Anderson, 1988). Damit ver-
bunden ist zu beobachten, dass diese Kin-
der und Jugendlichen ohne eine ausrei-
chend lange Planungsphase mit dem Schrei-
ben ihres Textes starten und ihre Ideen
nacheinander herunterschreiben (Newco-
mer & Barenbaum, 1991). Das Ergebnis
sind haufig sehr kurze Texte mit wenig ko-
harentem Inhalt (Re, Pedron & Comoldi,
2007).

Moglichkeiten der Schreibférderung

Nun stellt sich die Frage, wie man den
Schreibprozess effizient fordert und insbe-
sondere risikobelastete Schiilerinnen und
Schiiler davor bewahrt, hinter den Mindest-
standards der curricular gesetzten Bezugs-
normen zuriickzubleiben. Einschlagige Me-
taanalysen legen nahe, dass sich Fahigkei-
ten im Bereich der Textproduktion bei Kin-
dern und Jugendlichen mit Lernproblemen
auf sehr wirksame Weise aufbauen lassen
(Cook & Bennett, 2014; Datchuk & Kubina,
2012; Gillespie & Graham, 2014; Rogers &
Graham, 2008). Einen besonderen Stellen-
wert unter den grundsatzlichen Ansitzen
zur Verbesserung der Schreibfihigkeit
nimmt hierbei das Self Regulated Strategy

Development (SRSD) Modell von Harris

und Graham (1996) ein. In ihrer Sekundar-

analyse stellen Cook und Bennett (2014) he-
raus, dass sich knapp die Hilfte aller ein-
schlagigen Wirksamkeitsstudien auf dieses

Konzept bezieht. Das SRSD-Modell besteht

aus sechs Phasen, die den Verlauf der In-

struktion strukturieren:

1) Die Lehrkraft aktiviert bei den Kindern
das Wissen (ber Inhalte, Strukturen und
Sprache, das sie zur Bearbeitung der
Schreibaufgabe bendtigen.

2) Sie vermittelt die Relevanz, welche die
zu erwerbende Strategie fiir die Kinder
mit Blick auf die Zielerreichung besitzt.

3) Sie demonstriert das Vorgehen bei der
Anwendung der Strategie anhand von
Beispielen.
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4) Sie leitet Ubungen an, die den Zweck
verfolgen, bei den Kindern Routine im
Einsatz der Strategie zu entwickeln.

5) Sie blendet ihre Anleitungen schrittwei-
se aus und gesteht den Kindern immer
mehr Raum zum selbststandigen Arbei-
ten zu.

6) Sie schafft Moglichkeiten fiir die Kinder,
die Strategie im Alltag anzuwenden.

Die Phasen beruhen auf den Prinzipien des
kognitiven Modellierens, des Fadings, des
angeleiteten bzw. des selbststindigen
Ubens sowie der Selbstinstruktion. Was den
Nutzen des Ansatzes angeht, stellen Gille-
spie und Graham (2014) zusammenfassend
fest: ,... SRSD studies produced greater ef-
fects than studies that did not use SRSD. The
practical implications of these findings are
that teaching students with learning disabili-
ties to plan, write, and revise using strategy
instruction is an effective method for impro-
ving their writing” (S. 468).

Bedeutung von Geschichtenkarten
bei der Schreibférderung

Besonders nutzbringend scheint das SRSD-
Modell dann zu sein, wenn man es dazu
einsetzt, um Kindern und Jugendlichen mit
Lernschwierigkeiten Planungs-, Verschriftli-
chungs- und Uberarbeitungskompetenzen
mit Hilfe von grafischen Vorlagen wie etwa
Geschichtenkarten (Story Maps) zu vermit-
teln (z. B. Griinke & Leonard-Zabel, 2015).
Eine Geschichtenkarte ist eine visuelle Vor-
lage, die dabei helfen soll, einen Text zu
ordnen und zu strukturieren. Sie besteht aus
mehreren Feldern, in die sich die wichtigs-
ten Inhalte aus einer Erzihlung oder einem
anderen Genre in Stichpunkten eintragen
lassen. Im Falle von Geschichten werden
die Felder der Vorlage vorab haufig mit den
Uberschriften ,Hauptpersonen*, ,Zeit*,
,Ort“,  Problem*, ,Ziel“, ,Ablauf’ und ,Er-
gebnis” versehen und mit Pfeilen verbun-
den, um zu verdeutlichen, wie sich die Ge-
schehnisse nach und nach entwickeln (Idol,
1987). Die Arbeit mit Geschichtenkarten

dient normalerweise dazu, Schiilerinnen
und Schiilern das sinnverstehende Lesen zu
erleichtern. Allerdings lassen sie sich auch
fur als Hilfsmittel bei der Komposition von
Texten einsetzen (Griinke & Leonard-Zabel,
2015).

In einer Studie von Li (2007) mit Viert-
und Funftklasslerinnen bzw. -kldsslern
konnte gezeigt werden, dass die Verwen-
dung von Geschichtenkarten einen positi-
ven Einfluss auf die Schreibfliissigkeit und
die lexikalische Vielfalt ausiibt. Die gefor-
derten Kinder in der Untersuchung von Zip-
prich (1995) waren in der Lage, die per Ska-
len eingeschatzte Qualitat ihrer Texte nach
einer Intervention mittels einer besonderen
Form der Geschichtenkarte (Structured Sto-
ry Web) signifikant zu verbessern. Hennes,
Buiyiiknarci, Rietz und Griinke (2015) konn-
ten anhand ihrer Stichprobe demonstrieren,
dass eine SRSD-orientierte Forderung mit
Hilfe von Geschichtenkarten sowohl die
Anzahl der Worter pro Erzdhlung erhoht als
auch die Qualitit der Texte verbessert.

PC-gestiitzte Schreibférderung unter
Einbezug von Geschichtenkarten

Schreibinterventionen unter Einbezug eines
PCs fiihren bei schulschwachen Kindern
und Jugendlichen in aller Regel zu beachtli-
chen Leistungssteigerungen  (Griinke,
2006). In ihrer Metaanalyse berichten Gers-
ten und Baker (2001) im Zusammenhang
mit der Verbesserung expressiver Schreib-
kompetenzen von einer mittleren (unge-
wichteten) Effektstarke von 1.06. Dieser ver-
gleichsweise sehr hohe Wert diirfte nicht
nur auf die basalen Prinzipien der Interven-
tion, sondern auch auf das Medium zuriick-
zufiihren sein. Wenn Schiilerinnen und
Schiiler mit Lemnschwierigkeiten Texte mit
Hilfe eines PCs, Laptops oder Tablets verfas-
sen diirfen, dann ist ihre Schreibmotivation
deutlich hoher, als wenn sie dies mittels Pa-
pier und Stift tun missen (Genlott & Gron-
lund, 2013; Trageton, 2012). Bildschirmme-
dien tben auf Kinder und Jugendliche ge-
meinhin eine grofe Faszination aus und
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animieren meist mehr als ,Paper-Pencil-An-
satze” dazu, sich auf das Forderangebot ein-
zulassen. Dies gilt v.a. fiir solche Madchen
und Jungen, die sich Schreibaufgaben hau-
fig verweigern, weil deren Bearbeitung mit
einem relativ hohen kognitiven Aufwand
verbunden ist und sie daran in der Vergan-
genheit oft gescheitert sind. Diirfen sie ihre
Schreibprodukte jedoch mit Hilfe eines
Bildschirmmediums verfassen, so produzie-
ren sie in aller Regel langere und qualitativ
hochwertigere Texte als auf dem Papier
(Applebee & Langer, 2009; Collins, Hwang,
Zheng, & Warschauer, 2013; Graham & Pe-
rin, 2007; Russell & Haney, 1997).

Die Idee, eine Forderung mit Geschich-
tenkarten computergestiitzt umzusetzen,
wurde von Unzueta und Barnetta (2012)
realisiert. Sie versuchten auf diese Weise,
die Fahigkeit zum Verfassen von narrativen
Texten bei lembeeintrachtigten Schiilerin-
nen und Schiilern zwischen 12 und 13 Jah-
ren bedeutsam zu steigern. lhre Einzelfall-
studie mit vier Kindern ergab, dass die Inter-
vention zu einer merklichen Verbesserung
im Bereich der Planungsfertigkeit, der
Schreibfliissigkeit und weiteren Zielvaria-
blen fiihrte.

Doch obwohl Geschichtenkarten als
Hilfsmittel fiir eine vielversprechende Inter-
vention nach dem SRSD-Ansatz anzusehen
sind und dies auch mit einer effektiven und
motivierenden PC-gestiitzten Forderung
umgesetzt werden kann, hat diese Form der
Unterstiitzung fiir Kinder und Jugendliche
mit Lernschwierigkeiten in der Forschung
bislang kaum Aufmerksamkeit erfahren. Da-
bei ist ein solches Vorgehen in Anbetracht
der bisherigen Ausfilhrung naheliegend.
Denn die Kommunikation tiber handschrift-
lich verfasste Texte tritt anteilsmaRig mehr
und mehr zugunsten eines immer bedeutsa-
mer werdenden Austauschs mittels elektro-
nischer Medien in den Hintergrund. Die
Realisierung einer SRSD-Intervention unter
Verwendung von Geschichtenkarten konn-
te unter Einbezug von PCs, Laptops oder
Tablets bei den Schiilerinnen und Schiilern
nicht nur fir eine hohe Bereitschaft zur Mit-

arbeit sorgen, sondern auch dazu fiihren,
dass die Kinder und Jugendlichen ihre Kom-
petenz im routinemdRigen Umgang mit die-
sem Medium verbessern.

Fragestellung

Das Anliegen dieser Studie kniipft genau
hier an. lhr Zweck bestand darin, ein eigens
konzipiertes Computerprogramm mit Fiinft-
klasslerinnen und Finftklasslern zu evaluie-
ren, die beim Verfassen von Erziahlungen
vergleichsweise groBe Schwierigkeiten auf-
wiesen. Im Einklang mit den obigen Ausfiih-
rungen wurden solche Schiilerinnen und
Schiiler in den Fokus genommen, die vom
Stand ihrer Entwicklung her das Verfassen
von Geschichten aus der Ich- und Fremd-
perspektive eigentlich gut beherrschen soll-
ten. Die Intervention verfolgte das Ziel, die
Schreibleistungen von risikobelasteten Kin-
dern in dieser Phase zu verbessern, um ein
Zuriickbleiben hinter dem (blichen Niveau
zu vermeiden.

Das Lernprogramm lehnt sich vom Ab-
lauf her an das oben beschriebene Modell
kompetenten Schreibens von Hayes und
Flower (1980) an und fiihrt die Lernenden
chronologisch durch den Prozess der Text-
produktion. Im Zentrum der Software ste-
hen Geschichtenkarten, deren Zweck darin
liegt, den Maddchen und Jungen das Planen
ihres Textes zu erleichtern. Wie oben be-
reits erwahnt, investieren Schiilerinnen und
Schiler mit Lernschwierigkeiten im Ver-
gleich zu ihren durchschnittlich begabten
Altersgenossinnen und -genossen in aller
Regel besonders wenig Zeit in das Sam-
meln und Ordnen von Ideen sowie in das
gedankliche Durcharbeiten der Arbeits-
schritte (Rodriguez, Griinke, Gonzalez-Cas-
tro, Garcia, & Alvarez-Garcia, 2015). Es
wurde erwartet, dass die Kinder durch das
Uben am Ende nicht nur lingere, sondern
auch qualitativ hochwertigere Texte verfas-
sen wiirden.
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Methode

Stichprobe und Untersuchungsplan

An der Studie nahmen 6 Schiilerinnen und
14 Schiiler der Jahrgangsstufe 5 einer Ge-
samtschule in einer mittelgroBen rheini-
schen Kreisstadt teil. Um geeignete Kinder
fur die Untersuchung zu identifizieren,
schrieben alle Madchen und Jungen der
vier 5. Klassen jeweils eine Geschichte auf
einem Laptop. Den Schiilerinnen und Schii-
ler wurden individuell drei per Zufall ausge-
wihlte Uberschriften aus dem Aufsatzband
von Hirmer und Hirmer (2007) auf Papier-
streifen vorgelegt. Sie konnten sich dann fiir
eines der Themen entscheiden. Es gab keine

Zeitvorgaben oder Hilfestellungen. Die
Stichprobe umfasste letztendlich die 20 Kin-
der, welche beim Verfassen ihrer Erzahlun-
gen am wenigsten Worter produzierten.
Laut Griinke, Biytiknarci, Wilbert und
Breuer (2015) stellt die Textlange wahrend
der Entwicklungsphase, in der sich die in
dieser Studie untersuchten Madchen und
Jungen befanden, das wichtigste Kriterium
bei der Beurteilung von Geschichten dar.
Legt man Expertinnen und Experten Erzih-
lungen entsprechender Kinder vor und lasst
sie diese relativ informell bewerten, so
schneiden diejenigen Schreibprodukte in al-
ler Regel verhaltnismalig gut ab, die ver-
gleichsweise lang sind. Im weiteren Verlauf
der Entwicklung reduziert sich der Stellen-

Tabelle 1: Angaben zu den Schiilerinnen und Schiilern

Vpn. Gruppe Alter Geschlecht | Migrations- | Verkehrs- IQ
hintergrund | sprache
1 EG 10;1 mannlich nein d 108
2 EG 11;4 mannlich nein d 95
3 EG 11;5 weiblich ja d/t 115
4 EG 10;9 mannlich ja d 99
5 EG 11;0 mannlich nein d 95
6 EG 10;8 weiblich ja d 87
7 EG 12;3 weiblich nein d 82
8 EG 10;6 mannlich nein d 103
9 EG 11;7 mannlich ja d 121
10 EG 11;1 mannlich ja d/k 98
11 KG 11,0 mannlich ja d 92
12 KG 12;2 miénnlich nein d 110
13 KG 10;8 mannlich nein d 97
14 KG 11;1 maénnlich ja d/t 91
15 KG 11;6 weiblich nein d 100
16 KG 10;1 weiblich ja d/a 89
17 KG 12;5 weiblich k.A. k.A. 79
18 KG 11;2 mannlich ja d/i 97
19 KG 11;6 mannlich nein d 109
20 KG 10;7 maénnlich nein d 103

Anmerkung: Vpn. = Versuchsperson, k.A. = keine Angaben, Verkehrssprache = vorzugsweise zu Hause
gesprochene Sprache, a = amharisch, d = deutsch, i = italienisch, k = kurdisch, t = tiirkisch, IQ = Intel-

ligenzquotient.
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wert dieses Kriteriums allerdings zusehends
(MacArthur, Graham & Fitzgerald, 2006).

Die Klassenlehrkrifte lieferten alle not-
wendigen Informationen dariiber, welche
Erstsprachen und welche weiteren Spra-
chen in den Elternhdusern der Kinder ge-
sprochen wurden. Als Informationsquelle
im Hinblick auf die intellektuelle Leistungs-
fahigkeit der Madchen und Jungen diente
der Zahlenverbindungstest (ZVT) von Os-
wald (2016). Es handelt sich hierbei um ei-
nen sprachfreien Intelligenztest, mit dessen
Hilfe sich die kognitive Bearbeitungsge-
schwindigkeit bzw. die Fahigkeit zur Lo-
sung neuartiger Probleme erfassen ldsst.

Als Versuchsplan wurde ein randomi-
siertes Kontrollgruppendesign mit Pra- und
Postmessung ausgewdhlt (vgl. Griinke &
Masendorf, 2000). Zehn zufdllig ausgewadhl-
te Kinder nahmen an der Forderung teil,
wahrend die verbleibenden zehn Schiilerin-
nen und Schiiler weiterhin den reguldren
Unterricht besuchten. Die Erfassung der Er-
folgskriterien fand unmittelbar vor der ers-
ten und unmittelbar nach der letzten Inter-
ventionseinheit statt.

Tabelle 1 liefert einen Uberblick iiber
die wichtigsten Angaben zur Experimental-
(EG) und Kontrollgruppe (KG).

Im Hinblick auf die in Tabelle 1 prasen-
tierten Angaben unterschieden sich die bei-
den Gruppen nicht in signifikanter Weise.

Intervention

Die Software ist, angelehnt an die von Hay-
es und Flower (1980) identifizierten Merk-
male des Schreibprozesses, in drei Teile
aufgeteilt. Fiir die Phase der Planung (1)
wurde auf das Konzept der Geschichtenkar-
ten als Visual Organizer zuriickgegriffen.
Wihrend der Ubersetzung (2) unterstiitzt
die Software den Prozess des Schreibens,
indem sie die Schiilerinnen und Schiiler im
Sinne des so genannten Sequenzing (sieche
z. B. Yakubova, Hughes & Shinaberry,
2016) nacheinander durch die Teile einer
Erzdhlung fiihrt. Dabei kann jederzeit auf
die Informationen aus der Geschichtenkarte
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als Hilfestellung fiir den Schreibprozess zu-
riickgegriffen werden. Im dritten Teil geht
es darum, den eigenen Text kritisch und auf
bestimmte Uberarbeitungsfragen hin zu le-
sen und gegebenenfalls zu verandern. Um
einen Transfer zum Schreiben ohne die
Software anzubahnen, wurde angelehnt an
Phase fiinf des SRSD-Modells der Anteil an
Strukturhilfen in der Software im Sinne ei-
nes Fadings (siehe z. B. Rivera, Koorland &
Fueyo, 2002). sukzessive verringert. Die
Abbildungen 1 bis 3 visualisieren den Auf-
bau der Software und die drei Versionen
Scaffolding 1 bis 3 mit einem geringer wer-
denden Anteil an Strukturhilfen. Der Begriff
,Scaffolding” bezeichnet hierbei ein Prin-
zip, bei dem Lernende durch eine vorgege-
bene Struktur und gezielte Hinweise durch
den Prozess des Wissens- oder Kompetenz-
erwerbs geleitet werden (vgl. Dubs, 1995).

Abbildung 4 zeigt das Meni der Ge-
schichtenkarten in der Lemsoftware. Die
Kinder wahlen durch Klicken aus, welche
Geschichtenkarte sie bearbeiten mochten
und werden auf das verkniipfte Formular
weitergeleitet. Um von den positiven Effek-
ten auf die Schreibleistung durch computer-
basiertes Feedback zu profitieren (Kellog
&Whiteford, 2009), arbeitet das Programm
mit zwei verschiedenen Formen des Feed-
backs. Die Linge der Schiilertexte wurde
durch einen Worterzédhler unter dem Text-
feld unmittelbar wahrend des Schreibens
riickgemeldet. Das Programm offerierte
nach jedem der drei Arbeitsteile ein schrift-
liches Feedback zur Struktur und zum Fort-
schritt.

Der Umfang der hier zum Einsatz ge-
kommenen Intervention bestand aus insge-
samt 12 Trainingseinheiten 4 30 Minuten
(drei Sitzungen pro Woche bei insgesamt
vier Wochen). Den Beginn markierte eine
initiale Einfiihrung in das Programm (drei
Sitzungen) durch die Erstautorin. Das Vor-
gehen orientierte sich an dem Konzept der
direkten Instruktion entsprechend der Me-
thode ,| do, we do, you do” (vgl. Archer &
Hughes, 2011). Die Erstautorin erklarte den
Kindern der EG zundchst den Umgang mit
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Abbildung 1: Visualisierung des computerbasierten Lern-
programms in der Form der héchsten Vorstrukturierung fiir
die Schilerinnen und Schiiler (Scaffolding 1)
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programms in der Form der héchsten Vorstrukturierung fiir

die Schiilerinnen und Schiiler (Scaffolding 2)
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Abbildung 3: Visualisierung des computerbasier-
ten Lernprogramms. Vorstrukturiert ist nur noch
die Reihenfolge im Ablauf des Gesamtprozesses
(Scaffolding 3)

der Software und die Arbeitsweise mit den
digitalen Geschichtenkarten. Danach be-
schiftigten sich jeweils sechs Schiilerinnen
und Schiiler in einem Arbeitsraum an Lap-
tops unter Aufsicht der Erstautorin oder ei-
ner Studentin im Masterstudiengang ,Lehr-
amt fiir sonderpadagogische Forderung” der
Universitit zu Koln selbststandig damit,

Aufsitze zu verfassen. Als Impuls dienten
erneut die Themen fiir Erlebniserzdhlungen
von Hirmer und Hirmer (2007). Alle Schii-
lerinnen und Schiiler arbeiteten zunachst
mit der Version der Lernsoftware mit der
hochsten Strukturierung (Abbildung 1).
Wihrend der Arbeit an ihren Aufsitzen er-
hielten sie bei Bedarf technische und inhalt-
liche Hilfestellung und nach der Fertigstel-
lung eine miindliche und schriftliche Riick-
meldung.

Im Einklang mit diesem Feedback ent-
schieden die Erstautorin und die Studentin
gemeinsam, ob eine Verringerung der Un-
terstiitzung fiir die nachste Geschichte an-
gemessen erschien (Fading). Falls dies posi-
tiv beurteilt wurde, erhielt die entsprechen-
de Schiilerin bzw. der entsprechende Schii-
ler eine neuerliche Einweisung in die nun
leicht angepasste Software. Alle Kinder
durchliefen im Laufe der Forderung alle drei
Scaffolding-Stufen. In keinem Fall erschien
es angemessen, nach der Entscheidung, ei-
ne anspruchsvollere Version zu wihlen, ei-
nen Schritt zu revidieren und zu der jeweils
vorherigen Version der Software zuriickzu-
kehren.

Wer

Die Figuren der
Geschichte? Name,
Aussehen, Eigenschaft

Warum

Problem/ Aufgabe

Was

Handlungsschritte

Wie
geht die Geschichte
aus?

Wo und wann

spielt die Geschichte?
Zeit und Ort

Abbildung 4. Gestaltung der Ubersicht zur Auswahl der zu bearbeitenden Geschichtenkarten in der

Lernsoftware
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Messinstrumente

Bevor und nachdem die Kinder der Experi-
mentalgruppe die Forderung erhielten, soll-
ten alle 20 Madchen und Jungen jeweils ei-
ne weitere Geschichte auf einem Laptop
verfassen. |hnen standen neben einem
transportablen PC auch Notizzettel und Stif-
te zur Verfiigung. Wie bei der Stichproben-
auswahl wurden den Kindern jeweils drei
zufdllig ausgewdhlte Aufsatzthemen aus
dem Buch von Hirmer und Hirmer (2007)
prasentiert. Fiir die Aufgabe gab es keine
Zeitbegrenzung. Es wurde darauf geachtet,
dass kein Kind die gleiche Uberschrift zwei-
mal zur Auswahl erhielt.

Als MaB fiir die Quantitit diente die An-
zahl der geschriebenen Worter. Dieses hdau-
fig als ,Total Words Written” (TWW) be-
zeichnete Mal stellt das verbreitetste Krite-
rium zur curriculumbasierten Fortschritts-
messung im Bereich des Schreibens dar
(Hosp, Hosp & Howell, 2016). TWW sind
definiert als die Anzahl der Worter ohne Be-
riicksichtigung der Satzzeichen. Da die Kin-
der ihre Geschichten mit dem Programm
Microsoft® Word verfassten, lie sich das
Auszdhlen der Worter automatisch vorneh-
men. Menschliche Fehler beim Ermitteln
der TWW waren somit quasi auszuschlie-
Ren.

Fir die Einschitzung der Textqualitdt
wurde die Skala , Teacher Evaluation of Sto-
ry Elements” (TESE) von Troia und Graham
(2002) ausgewdhlt und fiir unsere Zwecke
adaptiert. Zusétzlich zu den fiinf vorgegebe-
nen Kategorien (Setting, Problem, Actions,
Consequences of the Actions, Character
Emotions) fligten wir eine sechste Beurtei-
lungskategorie hinzu (Structure). Durch die-
se Erganzung sollte eruiert werden, wie gut
die Schiilerinnen und Schiiler alle formal
zugehorigen Teile einer Geschichte (Einlei-
tung, Hauptteil, Schluss) abgebildet hatten.
Die Auswertung des TESE erfolgt auf Basis
von Punkten. Fiir jede Kategorie lassen sich
fir die Qualitit der Beschreibung bis zu
funf Punkte vergeben (wobei 1 die geringste
Punktzahl darstellt). Falls ein Kriterium in

der Geschichte ganzlich unberiicksichtigt
bleibt, sind hierfiir null Punkte zu notieren.
Die Bewertung der Texte mit Hilfe des
TESE geschah durch acht Studentinnen des
Masterstudiengangs , Lehramt fiir sonderpa-
dagogische Forderung” der Universitit zu
Koln im Verlauf zweier Doppelstunden. Al-
le Urteilerinnen besuchten eine spezielle
Lehrveranstaltung zur Férderung von Schii-
lerinnen und Schiilern mit Schreibschwie-
rigkeiten und verfiigten tiber fundierte Er-
fahrungen im Hinblick auf die Einschatzung
der Qualitit von Texten. Die Studentinnen
bewerteten die ausgedruckten Geschichten
gemeinsam, ohne zu wissen, welchem Kind
die Erzahlungen zuzuordnen sind. Im Zuge
des Prozesses wurden die Texte mehrfach
miteinander verglichen. Hierbei kam es im-
mer wieder zu leichten Anpassungen der
Bewertungen. Waren sich die Studentinnen
im Hinblick auf eine Beurteilung uneinig,
wurde bis zu einem Konsens diskutiert.

Ergebnisse

Die Anzahl der geschriebenen Worter im
Vor- und Nachtest, die Differenzen zwi-
schen den Messungen sowie Informationen
iber etwaige Verbesserungen in der Experi-
mental- (EG) und in der Kontrollgruppe
(KG) im Verlauf der Forderung finden sich
in Tabelle 2.

Der Median von d,,, Uber beide Grup-
pen hinweg liegt bei 15.50. Differenzen,
die sich tiber diesem Wert befinden, wer-
den als Verbesserungen deklariert (siehe
Klauer, 2002). Vergleicht man die beiden
Bedingungen beziiglich TWW 1 mit Hilfe
eines Mann-Whitney-U-Tests (zweiseitig),
so ergeben sich keine signifikanten Diskre-
panzen (U = 54.00, z = 0.30, p = .796).
Nimmt man diese Gegeniberstellung je-
doch mit Hilfe eines Solomon-Plans (siehe
Bortz & Lienert, 2008) fiir d;,,, vor, so of-
fenbaren sich statistisch bedeutsame Unter-
schiede (einseitig) zwischen den Gruppen
(U = 11.00, z = -2.95, p = .001). Eine Ab-
schitzung der (iblichen Effektstarkemale
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Tabelle 2: Angaben zu den Verdnderungen im Bereich der Textlinge

Vpn. Gruppe TWW 1 TWW 2 Gk Verbesserung
1 EG 68 108 40 ja
2 EG 67 152 85 ja
3 EG 71 237 166 ja
4 EG 85 333 248 ja
5 EG 174 195 21 ja
6 EG 95 134 39 ja
7 EG 120 161 41 ja
8 EG 101 539 438 ja
9 EG 76 115 39 ja
10 EG 202 183 -19 nein
11 KG 86 96 10 nein
12 KG 60 43 -17 nein
13 KG 62 51 -11 nein
14 KG 179 41 -138 nein
15 KG 107 38 -69 nein
16 KG 39 39 0 nein
17 KG 109 155 46 ja
18 KG 129 123 -6 nein
19 KG 126 41 -85 nein
20 KG 213 135 -78 nein

Anmerkung: Vpn. = Versuchsperson, TWW 1 = TWW im Vortest, TWW 2 = TWW im Nachtest, d;, =

TWW 2 -TWW 1.

anhand der Angaben aus den Ergebnissen
des Solomon-Plans mit Hilfe des entspre-
chenden Online-Rechners auf www.psy-
chometrica.de/effektstaerke.html ergibt ein
Eta’ von 0.435 und ein d.,,, von 1.75.
Nach den Konventionen von Cohen (1988)
handelt es sich hierbei jeweils um Indices,
die einen grofen Leistungsanstieg zum Aus-

druck bringen.

Tabelle 3 enthilt die Informationen tber
die Verteilung in beiden Gruppen der mit-
tels Mediansplit vorgenommenen Kategori-
sierung in Schiilerinnen und Schiiler mit
und ohne Verbesserung (siehe Klauer,
2002). Demnach haben neun von zehn ge-
forderten Schiilerinnen und Schiilern von
der Intervention profitiert. In der Kontroll-
gruppe war dies nur bei einem Kind der

Tabelle 3: Angaben zur Anzahl der Kinder pro Gruppe mit Zuwé&chsen im Bereich der Textlinge ober-
halb (Verbesserung) und unterhalb des Medians (keine Verbesserung)

EG KG N
Verbesserung 9 10
keine Verbesserung 10
N 10 10 20
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Fall. Die Unterschiede zwischen den bei-
den Versuchsbedingungen sind als signifi-
kant zu bezeichnen (Chi-Quadrat nach Pe-
arson = 12.80, df = 1, p = .001).

Angaben zu den Qualititseinschatzun-
gen der von den Schiilerinnen und Schiilern
verfassten Texte vor und nach der Forde-
rung werden in Tabelle 4 prasentiert.

Der Median der Unterschiede zwischen
den Einschdatzungen aus der Erhebung vor
und nach der Intervention betragt -0.50. Es
zeigten sich insgesamt also keine Zugewin-
ne (iber die Zeit. Das Niveau ist im Schnitt
quasi gleich geblieben. Differenzen, die
sich oberhalb von -0.50 befinden, werden
ungeachtet dessen als Verbesserungen inter-
pretiert. Stellt man die TESE 1-Werte der
zwei Gruppen gegeniiber, so zeigen sich

bei zweiseitiger Testung keine statistisch be-
deutsamen Ergebnisse (U = 44.50, z =
-0.42, p = .684). Allerdings legt auch ein
Solomon-Plan (einseitig) tber d.; keine
signifikanten Unterschiede offen (U =
30.50, z = -1.48, p = .072). Demnach ist
bei den geférderten Kindern unter Beriick-
sichtigung der Veranderungen bei den un-
geforderten kein nennenswerter Anstieg im
Hinblick auf die Giite der Texte auszuma-
chen. Eine Abschatzung der Effektstarkema-
Be resultiert hingegen immerhin in einem
Eta? von 0.109 und einem d,,, von 0.70.
Beide MaRe stehen fiir eine Verbesserung
im mittleren Bereich.

Tabelle 5 enthdlt die Angaben tiber die
Verteilung in beiden Gruppen der mittels
Mediansplit vorgenommenen Kategorisie-

Tabelle 4: Angaben zu den Veranderungen im Bereich der Textqualitit

Vpn. Gruppe TESE 1 TESE 2 dieee Verbesserung
1 EG 2 9 7 ja
2 EG 6 19 13 ja
3 EG 12 23 11 ja
- EG 13 6 -7 nein
5 EG 19 15 -1 nein
6 EG 12 13 1 ja
7 EG 11 18 7 ja
8 EG 10 15 5 ja
9 EG 14 15 1 ja
10 EG 19 10 -9 nein
11 KG 3 5 2 ja
12 KG 13 10 -3 nein
13 KG 14 5 -9 nein
14 KG 23 5 -18 nein
15 KG 7 0 ja
16 KG 4 -1 nein
17 KG 14 9 -5 nein
18 KG 11 23 12 ja
19 KG 9 6 -3 nein

20 KG 11 5 -6 nein

Anmerkung: Vpn. = Versuchsperson, TESE 1 = TESE im Vortest, TESE 2 = TESE im Nachtest, d; = TESE

2 - TESE 1.
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Tabelle 5: Angaben zur Anzahl der Kinder pro Gruppe mit Zuwédchsen im Bereich der Textqualitét
oberhalb (Verbesserung) und unterhalb des Medians (keine Verbesserung)

EG KG N
Verbesserung 7 3 10
keine Verbesserung 3 10
N 10 10 20

rung in Schilerinnen und Schiiler mit und
ohne Verbesserung. Die Differenzen sind
nicht statistisch bedeutsam (Chi-Quadrat
nach Pearson = 3.20, df = 1, p = .089).
Beim Blick auf Tabelle 4 lasst sich feststel-
len, dass sieben der zehn geférderten Mad-
chen und Jungen von der Intervention profi-
tiert haben. In der Kontrollgruppe traf dies
hingegen nur auf drei Kinder zu.

Es ist an dieser Stelle jedoch darauf hin-
zuweisen, dass die Signifikanzgrenze im
Kontext der Beurteilung der Textgiite nur
knapp verfehlt wurde. Hatte man ein weni-
ger konservatives Vorgehen gewahlt und
die Daten parametrisch ausgewertet, so wéa-
re nach Dimitrov und Rumrill (2003) die
Kovarianzanalyse mit den Prétestergebnis-
sen als Kovariate der Kénigsweg gewesen.
Bei einem solchen Vorgehen wiirde man in
der Lage sein, nach der Forderung einen be-
deutsamen Effekt des Gruppenfaktors auf
die Leistung nachzuweisen (F, ,, = 6.68, p
= .019) (bei einseitiger Testung).

Die Uberpriifung des Verhiltnisses zwi-
schen beiden MaRen vor dem Beginn der
Forderung (TWW 1 und TESE 1) mittels
Rangkorrelation nach Spearman legt im Ub-
rigen lediglich einen niedrigen Zusammen-
hang offen (r = .343; p = .070). Quantitat
und Qualitit stehen somit zweifelsohne
miteinander in Beziehung. Allerdings kon-
nen hierdurch nur 11.76% der gemeinsa-
men Varianz aufgeklart werden.

Diskussion

Beantwortung der Fragestellung

Der Zweck der vorliegenden Studie bestand
darin, die Wirksamkeit eines eigens entwi-

ckelten computergestiitzten Lernprogramms
zur Verbesserung von Textproduktionskom-
petenzen bei schreibschwachen Fiinftkléss-
lerinnen und Fiinftklasslern zu tberpriifen.
Mit Hilfe der Software sollten die Fahigkei-
ten zur Durchfiihrung der einzelnen Teil-
handlungen im Rahmen eines Schreibpro-
zesses nach Hayes und Flower (1980) (Pla-
nen, Verschriftlichen und Revidieren) ver-
bessert werden. Der Weg zum angestrebten
Ziel verlief iber ein am SRSD-Modell orien-
tiertes Vorgehen, bei dem die Schiilerinnen
und Schiiler fortwdhrend auf Geschichten-
karten zuriickgriffen. Eine Realisierung der
Forderung mittels eines Visual Organizing
Tools auf der Arbeitsfliche eines digitalen
Lernprogramms sollte zudem dazu fiihren,
die Lernmotivation bei den beteiligten Mad-
chen und Jungen zu erhohen (Genlott &
Gronlund, 2013, Trageton, 2012).

Im Ergebnis zeigte sich, dass die risiko-
belasteten Fiinftklasslerinnen und Fiinftklass-
ler, die tiber einen Zeitraum von vier Wo-
chen 12 Ubungseinheiten 4 30 Minuten mit
dem Programm absolvierten, nach dem Ab-
schluss der MaBnahme in aller Regel merk-
lich langere Geschichten verfassten als ihre
Klassenkameradinnen und -kameraden, die
zeitgleich am reguldren Unterricht teilnah-
men. Die Zuwichse lagen bei neun von
zehn Kindern iber dem Median der Gesamt-
Pra-Post-Differenzen. Das quantitative Aus-
mal der Verbesserungen (ausgedriickt in Ef-
fektstarken) kann als imposant bezeichnet
werden. Auch im Hinblick auf die Qualitat
zeigten sich Steigerungen, auch wenn diese
mit dem hier verwendeten relativ konserva-
tiven Testverfahren keine statistische Signifi-
kanz erreichten. Dennoch lagen die Effekt-
starken zumindest im mittleren Bereich.
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Methodenkritische Reflexion

Ungeachtet der insgesamt vielversprechen-
den Ergebnisse unterliegt die Studie ver-
schiedenen Einschrankungen. Zunéchst ein-
mal ist an dieser Stelle zu konstatieren, dass
die Stichprobe relativ klein (N=20) war.
AuBerdem bestand sie lediglich aus Fiinft-
klasslerinnen und Finftklasslern aus einer
ganz bestimmten Schule. Hierdurch sind
die Maoglichkeiten der Generalisierbarkeit
der Ergebnisse recht limitiert. Einschrankun-
gen ergeben sich auch im Hinblick auf die
Wirkungen des Programms auf die Fihig-
keit zum Verfassen von anderen Textarten
auBer einfachen Geschichten. Es bietet sich
an, die vorliegende Untersuchung mit einer
groBeren Stichprobe zu replizieren, das Pro-
gramm auch mit Schiilerinnen und Schiilern
aus verschiedenen Altersgruppen bzw. aus
anderen geographischen Regionen durch-
zufiihren sowie die Wirkungen der Inter-
vention auf andere Genres zu tiberprifen.

Eine weitere Limitation betrifft den Um-
stand, dass die Kontrollgruppe kein alterna-
tives Training erhielt. Es wurde lediglich un-
tersucht, ob sich bei gleicher zeitlicher Ent-
wicklung unter normalen schulischen Be-
dingungen ein dhnlicher Effekt herausbildet,
wie durch die hier eingesetzte Intervention.
Somit lassen sich in den Ergebnissen unspe-
zifische Zuwendungseffekte nicht von den
spezifischen Wirkungen der Férderung tren-
nen. Gleiches trifft auf den Umstand zu,
dass die SRSD-orientierte Intervention in
Form einer Lernsoftware angeboten wurde.
Es lasst sich nicht differenzieren, in wel-
chem AusmaR das motivierende Medium
Laptop und der Aufbau bzw. der Inhalt der
Forderung zum Erfolg der Bemiihungen bei-
trugen. In zukiinftigen Studien kénnten ver-
schiedene Variablen (wie das Ausmal der
Zuwendung in der Kontrollgruppe und das
Medium der Vermittlung) variiert werden,
um Aufschluss dariiber zu erhalten, welche
Facetten eines Schreibtrainings fiir welche
Zugewinne verantwortlich sind.

Als weitere Einschrinkungen sind der
relativ kurze Zeitraum der Intervention von

nur vier Wochen und der Umstand zu nen-
nen, dass auBerhalb der Postmessung keine
weiteren Nacherhebungen stattfanden. Fiir
weitere Untersuchungen kénnte eine ldnge-
re Forderung mit einer regelmaRig durchge-
fihrten Prozessdiagnostik differenziertere
Antworten auf die eingangs formulierte Fra-
gestellung liefern. Auch eine mehrmalige
Erfassung der abhéngigen Variablen nach
Abschluss der MaBnahme wiirde hilfreiche
Hinweise beziglich der Nachhaltigkeit der
Effekte liefern.

Fir die Studie wurden die Erfolgskrite-
rien Quantitdt und Qualitét als relevant be-
stimmt. Die gewdhlten Messinstrumente
TWW und TESE konnten in der gewihlten
Form und Ausfiihrung eine relativ hohe Ob-
jektivitat der Bewertung gewahrleisten. Je-
doch sind sie nicht die einzige Alternative
fiir die Analyse von Texten. Gerade in Mes-
sungen zur Qualitdt kann eine unterschied-
liche Einschdtzung durch beteiligte Gutach-
ter und Gutachterinnen nicht ausgeschlos-
sen werden. In weiteren Untersuchungen
konnten beispielsweise T-Units (Hunt,
1965) Aufschluss tiber Textkomplexitat und
Satzstruktur liefern.

Die Verbesserungen hinsichtlich der
Qualitat der Geschichten waren bei den ge-
forderten Kindern weniger markant als die
Zugewinne beziiglich der Textlinge. Ein
Grund dafiir konnte sein, dass das compu-
terbasierte Feedback im Bereich Worterzih-
len automatisiert war. Fiir jedes geschriebe-
ne Wort gab es eine unmittelbare, sichtbare
Veranderung im Zdhler unten auf der Seite.
Sofortiges Feedback, wie es in einem beha-
vioristisch orientierten Lernprogramm ver-
wendet wird, konnte auch fir die Qualitét
der Texte erfolgversprechende Funktionen
erfillen. Kellog und Whiteford (2009)
schreiben computerbasierten Riickmeldun-
gen gerade bei Schreibanfingerinnen und
Schreibanfingern gute Effekte zu. In nach-
folgenden Untersuchungen sollte auch das
Feedback tiber die Giite der Texte daher
moglichst unmittelbar erfolgen. Roscoe und
McNamara (2013) haben beispielsweise mit
»Writing Pal” eine Software vorgestellt, die
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mit einem intelligenten tutoriellen System
arbeitet und dadurch die Schiilerinnen und
Schiiler unmittelbar darin unterstiitzt, ihre
Texte auch qualitativ zu verbessern. Sie
konnten in einer Studie {iber sechs Monate
positive Effekte fiir die Arbeit mit ,Writing
Pal“ nachweisen (ebd.).

SchlieBlich wire es angemessen, die In-
tervention in zukiinftigen Forschungsarbei-
ten durch Lehrkrafte durchfiihren zu lassen.
Hierdurch kénnen Einflisse durch die be-
sondere Situation der Studie verringert wer-
den. Gleichzeitig lieRe sich sicherstellen,
dass die Software auch ohne das Eingreifen
von Expertinnen btw. Experten in den
Schulalltag integrierbar ist.

Praktische Implikationen und
Ausblick

Obwohl die von uns ausgewdhlten Kinder
laut Auskunft ihrer Lehrkréfte vor der Inter-
vention allesamt eine dulerst negative Ein-
stellung gegeniiber Schreibaufgaben an den
Tag legten, erwies sich die Arbeit am Lap-
top bei der Experimentalgruppe ganz offen-
kundig als durchweg unproblematisch. Die
Méadchen und Jungen zeigten keinerlei
Angste, ablehnende Haltungen oder negati-
ve Erwartungen in Anbetracht der Aussicht,
Geschichten verfassen zu missen. Vielmehr
waren sie aufmerksam und stellten Riickfra-
gen zu Benutzungsmoglichkeiten und um
sicherzustellen, dass sie bei den nachsten
Schreibterminen wieder mit dem Laptop ar-
beiten diirffen. Es war offensichtlich, dass
der motivationale Faktor des elektronischen
Bildschirmmediums fiir ,Digital Natives”
hoch genug ist, um eine grundsatzlich nega-
tiv belastete Anforderung attraktiv erschei-
nen zu lassen.

Gerade da der Einsatz des Computers im
Unterricht die Moglichkeit bietet, viele
Schiilerinnen und Schiiler gleichzeitig zu
fordern, sollte in Betracht gezogen werden,
Gesamtklassen in weitere Untersuchungen
mit einzubeziehen. So lasst sich durch den
Vergleich von Ergebnissen und Lermprofilen
untersuchen, ob zusitzlich zu risikobelaste-
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ten Madchen und Jungen auch weitere ein-
grenzbare Gruppen von einer kombinierten
Forderung von Schreibstrategien am Com-
puter profitieren.

Die Arbeit am PC kann denUnterricht in
heterogenen Lernformen unterstiitzen,
wenn Schiilerinnen und Schiiler in der Lage
sind, selbststindig damit zu arbeiten. Dies
ermoglicht es den Lehrkriften. die gewon-
nene Zeit zu nutzen, um individuelle Unter-
stiitzung zu leisten. In dieser Form bietet die
Arbeit mit Computern besondere Vorteile
fur den Einsatz in der Inklusion. Eine Unter-
suchung der Effektivitit dieser Methode im
Hinblick auf Gruppenarbeit ware also eine
denkbare Erweiterung der Forschungsergeb-
nisse auf diesem Gebiet. Weiteres Potenzial
fur den Unterricht in heterogenen Gruppen
bietet das Programm durch die Moglichkeit
einer inneren Differenzierung. Neben dem
Anteil an Strukturhilfen kénnen auch inhalt-
lich Veranderungen herbeigefiihrt werden,
indem durch die Lehrkraft beispielsweise
im Uberarbeitungsteil die Aufgabenstellun-
gen zur Revision des Kindertextes an die
Leistungsmoglichkeiten der Schiilerinnen
und Schiiler angepasst werden.

Durch den einfachen Aufbau der Lemn-
software ist es moglich, weitere Textsorten
zu berticksichtigen. Es wdre problemlos
moglich, weiteres Einsatzpotenzial fiir den
Unterricht zu erschlieBen. Durch den schon
bekannten Aufbau des Lernprogramms kon-
nen die Schiilerinnen und Schiiler sich voll
auf die Aufgabe der Textproduktion kon-
zentrieren.

Digitale Medien sind fiir Kinder und Ju-
gendliche meist ein Faktor starker intrinsi-
scher Motivation und daher ein gutes Instru-
ment fir Forderung. Trotz der Einschran-
kungen der hier abgebildeten Untersu-
chung und einer sich dadurch ergebenden
Notwendigkeit weiterer Studien zu dieser
Thematik zeigt sich, dass PC-gestitzte
Schreibférderung positive Effekte auf die
Lange und Qualitdt von Aufsitzen risikobe-
lasteter Fiinftklasslerinnen und Fiinftklassler
haben kann.
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Abstract

This study tested the effectiveness of a writing planning strategy (STOP & LIST) with four struggling students
from fourth grade. A multiple-baseline design (AB) was used with baselines consisting of between five and
seven daily probes. The duration of the intervention was between five and seven 25-minute sessions. A
randomization procedure was implemented within the constraint that the baseline had to comprise at least five
measurements and the treatment had to comprise at least three. The data were analyzed using visual inspection,
different effect sizes, randomization tests, and piecewise regression analyses. Results revealed distinct
improvements in both the length and quality of stories that the participants produced from baseline to the end of
the training. This indicates that the ability of young struggling writers to plan narratives can be fostered
considerably through rather simple means. Implications for practice and future research are discussed.

Keywords: writing problems, strategy instruction, single-case research, STOP and LIST
1. Introduction

“If speaking makes us human, writing makes us civilized” (Algeo, 2010, p. 6). The ability to create text using
one’s intellectual and linguistic resources 1s the primary foundation upon which record keeping, history, and art
are grounded. It is a major means of expression, both for personal cognitive purposes and for communicating
meaning with others. Without it, our society could not function (Fayol, Alamargot, & Berninger, 2012). Teaching
children how to put their thoughts onto paper is indispensable for helping them to develop clarity of thought, to
construct meaning, and to acquire reasoning skills (Graham, MacArthur, & Fitzgerald, 2013). In school, writing
1s the main instrument used to determine how much a student has learned and to assess his or her academic
performance. This is true not only for language arts but for any subject that requires linguistic exposition (Mercer,
Mercer, & Pullen, 2011; Saddler & Asaro-Saddler, 2010).

Even though the ability to transfer ideas into written form is crucial for the success of an individual in and out of
school, as well as for the continuance of our society, according to Troia (2009), it is the most neglected of the
basic skills taught during elementary or secondary education. Many teachers tend to stress reading, spelling, and
arithmetic over text production. One reason 1s that they feel overwhelmed by the task of having to motivate their
students to tackle such an extremely demanding activity and to instruct them on how to execute it (Gindogmus,
2018). Regrettably, a significant share of children and adolescents are unable to acquire ample wrting skills
without well-structured and frequent support (Graham & Harris, 2018).

Thus, it 1s no wonder that the prevalence rates of students not meeting basic standards in text production and
qualifying for a so-called written language disability (WLD) are quite high. Children and adolescents with a
WLD demonstrate significantly lower writing abilities than expected based on their chronological age, their
measured intelligence, and the education that they have received so far (Nielsen et al., 2018). The incident rate of
a WLD 1n students up to age 19 varies between 6.9% and 14.7% (Katusic, Colligan, Weaver, & Barbaresi, 2009).

To effectively aid children and adolescents to overcome their difficulties or to prevent them from significantly
falling behind in their performance, it is essential to be aware of expedient starting points for an mtervention.
The most influential theories on writing (e.g., Bereiter & Scardamalia, 1987; Hayes, 1996; Hayes & Flower,
1980; Ryjlaarsdam & van den Bergh, 1996) help to make the writing process transparent and palpable. In simple
words, they subdivide the corresponding activities into three recursive phases: (a) planning (setting goals,
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retrieving relevant information from long-term memory, generating ideas, and organizing ideas), (b) translating
(putting 1deas into visible language), and (c) revising (reading and editing what has been written so far). All of
these models acknowledge that individuals plan, translate, and revise repeatedly. Thus, a writing activity 1s
generally not a process in which an individual undergoes the various stages consecutively.

However, it 1s safe to say that generating, choosing, and structuring ideas occurs more often at the beginning of
the endeavor than during the rest of the time. Research has shown that struggling writers tend to neglect planning
activities in particular (e.g., Rodriguez, Griinke, Gonzalez-Castro, Garcia, & Alvarez-Garcia, 2015). In fact,
MacArthur and Graham (1987) found that they generally invest less than one minute in such prewriting efforts.
Because those students do not take the time to brainstorm and organize their ideas, they basically jot down
whatever comes to mind. As a result, they usually submit relatively short, incomplete, and incoherent texts
(Englert & Raphael, 1988; MacArthur & Graham, 1987).

Due to how mmportant writing is for students’ overall success and the high number of them who struggle with

composition writing, research on how to effectively support their endeavors is highly relevant. Fortunately, the

basis of studies on the benefits of respective treatments is relatively strong by now. This is true not only for

approaches aimed at facilitating translating and revising skills but also for treatments geared toward supporting

the planning process. There are several meta-analyses on the effects of various writing interventions for

struggling students (Cook & Bennett, 2014; Datchuk & Kubina, 2012; Gillespie & Graham, 2014; Gillespie

Rouse & Sandoval, 2018; Rogers & Graham, 2008). Most of the studies included in these synopses were

single-case analyses involving K—12 students with documented learning disabilities (LDs). The great majority of
research papers utilized the well-known Self-Regulated Strategy Development (SRSD) model by Graham and

Harris (1995), a six-stage approach of instruction: (a) activate background knowledge, (b) discuss the strategy, (c)
model the strategy, (d) enable memorization of the strategy, (e) support the strategy, and (f) provide opportunities

for independent strategy use. Based on explicit strategy instruction (see Reid, Linemann, & Hagaman, 2013), the

SRSD model offers a framework for teachers to plan and deliver effective writing lessons. Overall, the findings

on ways to assist with generating ideas and organizing them through the use of the SRSD model appear

promising. The respective effect sizes focusing on the length and/or quality of narratives always ranged between

medium and high (Griinke & Leonard Zabel, 2015; Sperling & Griinke, 2017).

Based on the findings of these meta-analyses, the so-called STOP and LIST strategy can be considered
auspicious. However, it has received little attention in the scholarly literature so far. STOP and LIST is an
acronym that stands for the following four stages: (a) Stop, (b) Think of Purpose, (c) List Ideas, and (d)
Sequence Them (Graham & Harris, 2005). Based on the problem-solving theory by D’Zurillas and Goldfried
(1971), STOP and LIST scaffolds the process of planning a writing product and teaches students how to generate
and organize their ideas. The four stages are communicated by way of the SRSD model. STOP and LIST focuses
on planning stories as the most basic text genre.

An extensive computer-supported search in the databases Educational Abstracts, ERIC, PsycINFO, Scopus, TOC
Premier, and Web of Science yielded only three published studies about the effectiveness of STOP and LIST on
the performance of students with writing problems: Graham, Harris, and Troia (1998); Griinke and Hatton (2017);
and Troia and Graham (2002). In all these cases, the intervention was very beneficial in helping the participants
to better plan and draft narratives and evoked sudden increases in achievement. The experiment by Graham et al.
(1998) involved three fifth graders with LDs, the one by Griinke and Hatton (2017) included one boy with a
specific WLD 1n sixth grade, and the one by Troia and Graham (2002) involved 20 fourth- and fifth-grade
students. Supplying struggling learners with a road map of how to plan their texts is a provision that should not
be held back for longer than necessary. As soon as children have acquired ample accuracy and fluency in basic
transcription skills (spelling, handwriting, grammatical knowledge, etc.), they are equipped to learn how to
produce simple stories from a first-person perspective. This usually happens during the late stages of their
elementary school career (Berninger, Fuller, & Whitaker, 1996; Hacker, 2018; Kim & Schatschneider, 2017).

The purpose of the present study was to add to the scarce body of research on the effectiveness of the STOP and
LIST strategy with struggling students in fourth grade. We deliberately chose at-risk children in an early phase of
their writing development to precociously counteract severe problems that were likely to emerge if they were left
to their own resources. It was expected that the participants would produce not only longer but also qualitatively
better stories over the course of the intervention. In line with previous studies, we anticipated a sudden rather
than a gradual increase in achievement.
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2. Method
2.1 Participants and Setting

The participants were four 9-year-old fourth graders from a public inclusive elementary school in a major city in
Northrhine-Westfalia: Adal, Berta, Channa, and Daniel (names changed for anonymity). A female graduate
student of special education, who served as interventionist for this study, selected the children for participation
based on recommendations from their main teacher. She had extensive experience working with children through
various internships lasting several weeks in different schools. To be included in the experiment, the participants
had to show severe deficits in writing composition. However, they had to be capable of composing at least
simple sentences. In addition, they needed to demonstrate adequate handwriting and spelling skills. By resorting
to the school records, the main teacher recommended the aforementioned children for participation.

To back up the proposals, the graduate student conducted the General German Language Test (Steinert, 2011), in
which participants had to write a story in response to a prompt that consisted of a picture showing a man
climbing up a ladder to a balcony and a woman watching him from a window in a neighboring house. There was
no time limit for finishing the task. Results revealed that Adal, Berta, Channa, and Daniel were among the five
students in the class who produced the shortest stories. Even though they had never been diagnosed with a
disability and did not receive specialized instruction at the time of the study, they could clearly be considered to
be at risk for academic failure in the area of written expression.

Adal is the son of Turkish migrant workers. Channa’s parents were both born in Poland and migrated to
Germany when she was a toddler. Berta and Daniel did not have immigrant backgrounds. Results from informal
observations by the graduate student during two school visits in preparation for this research indicated that all
four participants were easy to distract and difficult to motivate.

2.2 Design and Measures

We applied a single-case multiple baseline across participants design (AB) to investigate treatment effects before
and during instruction (Kazdin, 2010). The whole experiment lasted only 12 consecutive school days. During
this time, we collected 12 measurements from each participant. To increase the internal validity of the study (see
Dugard, 2013), the start and close of the intervention were determined randomly for each case within the
constraint that phase A had to consist of at least five and phase B of at least three probes. To detect
autocorrelation in the data, it is often suggested to set the minimum number of baseline probes at five (e.g.,
Smith, 2012). Previous research gives rise to the hope that instruction in the STOP and LIST strategy does not
have to take long to elicit notable improvements (Grinke & Hatton, 2017). Considering the aforementioned
confinements, the treatment could have started any time between the sixth and tenth probe. A random drawing of
all five possible options resulted in an arrangement whereby the training started on the day of the sixth
measurement for Adal and Channa and on the day of the eighth measurement for Berta and Daniel.

Two dependent variables were applied to evaluate treatment effects: total words written (TWW) and a qualitative
writing rubric (QWR). For baseline and intervention writing probes, participants were asked to produce a story
in response to a randomly chosen picture from a pool of 20 DIN A4-size photographs. These depicted social
scenes such as parties, conversations between people, or sports events (the pictures are available upon request).
The students had as much lined DIN A4 notepaper at their disposal as they wanted. There were no time limits
given to complete the assignment.

TWW was defined as the number of words written in a story (see Furey, Marcotte, Hintze, & Shackett, 2016).
Titles were not included. However, incorrectly spelled, nonsense, or illegible words all counted toward TWW. To
ensure accuracy, TWW was counted twice on two consecutive days by a female student assistant who was blind
to the study. If the two counts differed (which happened in less than 5% of the runs), she counted a third time. A
fourth count was never necessary.

The QWR was adapted by Glaser (2004) and constitutes a German variation of the Scale for Scoring the
Inclusion and Quality of the Parts of a Story by Harris and Graham (1996). The assessment form comprised eight
categories, each measurable from 0 to a maximum of 3 points. The first category was the protagonist of the
composed text. Zero points were given if the student did not mention a main character at all. Up to 3 points were
distributed if the student provided at least one detail of the protagonist in at least two following sentences. The
next category was the setting of the text and ranged from not mentioning the setting to mentioning the setting
with at least one detail in two following sentences. The same distribution of points was adapted to the aspect of
time in which the text is set. The next category referred to the intention of the text’s protagonist. Zero points
were given if no intention was obvious, and up to 3 points were distributed if the student provided the reader
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with a highly detailed and complex description of the protagonist’s intention. The distribution of points for the
plot were based on if the plot did not follow any logical order up to the plot following a logical order with at
least five sentences written. The penultimate category was the ending of the text. Zero points were given if no
ending was mentioned, which means no conflict resolution or dénouement was provided. Up to 3 points were
distributed if a plot-orientated ending was described using direct speech, thoughts, or feelings of the protagonist.
The last category involved the coherence of the written text. Zero points were given if there was no context
and/or an incomplete structure so that parts of the plot were missing. Up to 3 points were distributed if the
student provided the reader with a completely coherent text.

The range of total points that could be earned for a narrative ranged between 0 and 24. After receiving ample
mnstructions on how to use the instrument from the first author, a female graduate student conducted the scorings.
An experienced student assistant appraised a random selection of 20% of the texts independently. We calculated
the interrater agreement for each of these writing products by dividing the smaller number of points by the larger
one and multiplying by 100. Average interrater reliability reached a remarkably high level of 94.95%. This
degree of agreement gave us the confidence to go by the graduate students’ appraisals and view them as
dependable.

2.3 Procedures

At the beginning of the second, third, fourth, and fifth period of each day of the experiment (each lasting 45
minutes), the previously mentioned interventionist took one of the four participants into a resource room of the
school, while the rest of the children remained in class with their main teacher. Even though our four subjects
were not the only students present, it was always possible to find a quiet place away from children not receiving
treatment. The order in which Adal, Berta, Channa, and Daniel were asked to go with the interventionist varied
daily. During baseline conditions, the students were given coloring books to keep them occupied for 20 minutes.
In the remaining 25 minutes, the children were asked to produce a story based on a randomly chosen picture, as
outlined 1n the section on design and measures.

During intervention, the participants still had to write a text at the end of a given period. However, prior to this,
mnstead of coloring books, they were instructed in the use of the STOP and LIST strategy. Neither in phase A nor
in phase B did Adal, Berta, Channa, or Daniel need more than 15 minutes to finish their stories. Whenever they
indicated that they were done, the interventionist took them back to their classroom. Contrary to producing texts
during baseline, all participants started taking notes in accordance with the STOP and LIST strategy before
writing a narrative as soon as the treatment had commenced.

In accordance with the SRSD model, Lesson 1 started with guiding the children to recall their basic knowledge
of strategies and aspects of focus when composing a text. This led to an initial reflection of the students’ writing
process and enabled them to recall certain rules they had learned so far (e.g., “Be organized,” “Take good notes”,
“Ask for help if you get stuck™). Secondly, the interventionist promised that the participants would be able to
write better stories if they assiduously applied the planning strategy she was about to introduce. Subsequently,
she modelled the process of working through the four steps of STOP and LIST, using a writing prompt in the
form a DIN A4-size printed picture taken from https://www.teachstarter.com/widget/visual-writing-prompts/.
While going through the various phases, the interventionist continuously referred to a DIN A3 poster that she
placed on the table and that contained the instructions of the strategy (Stop, Think of Purpose, List Ideas,
Sequence Them). In each incidence, the interventionist produced six ideas on what could have happened in a
story related to the photograph, jotted them down, and organized them in a chronological sequence. The students
were asked to be aware that they now had a useful outline for producing a more or less detailed and captivating
narrative. In closing, the interventionist told a story based on her notes while trying to develop a comprehensible
plot with a clear beginning, middle, and end. She advised the children that they should always make a draft of
what they want to write about before actually putting down a text. At the end of this and all lessons in which the
poster was used, it was taken away before performance was measured.

Lesson 2 started with the interventionist recapitulating the strategy steps while pointing to the poster that was
again placed on the table. Afterward, the interventionist turned the poster over and asked the participants to recall
the four stages by heart. If a child got stuck, the interventionist offered assistance. As soon as a student managed
to repeat the steps without a mistake, another writing prompt in the form of a photograph was chosen to create
another story outline. This time, the interventionist provided guided practice while she and the students went
through the process together. As soon as they finished, they repeated the procedure with yet another writing
prompt.

In Lesson 3, the participants were asked to produce a story outline by themselves. The interventionist placed the
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poster on the edge of the table to serve as a memory aid. Insofar as the participants were capable of applying the
strategy independently, the interventionist withheld her help. As soon as a child did not know what to do next,
she intervened. By the end of Lesson 3, all students were able to apply the strategy steps, end up with four to
eight sequenced notes, and tell a story based on their memos.

During the remaining lessons, the participants kept practicing STOP and LIST with the interventionist supporting
them as far as it seemed expedient. The poster was not used from this time onward. However, the interventionist
reminded the children of the four strategy steps any time they did not seem to know what to do next.

2.4 Treatment Fidelity

The first author extensively instructed the interventionist during three 1-hour lessons prior to the beginning of
the treatment using exemplary video images depicting the first author applying the strategy with different
students. In addition, the graduate student was given a detailed script to follow and a checklist that contained
every important step of the procedures (both can be obtained from the authors upon request). She was asked to
record her actions using this list to ensure that lessons were delivered in accordance with the plan. During the
intervention, she stayed in daily contact with the first author via e-mail or phone to discuss the progress of the
treatment and to make sure that 1t was implemented as intended.

3. Results

Descriptive data for the TWW and QRW results are displayed in Tables 1 and 2. Both measures are highly
correlated across cases (Ispearman’s Rank = -87; p < .001; one-tailed).

Table 1. Total words written for each participant

Baseline Intervention
Adal N (Probes) 5 7
Raw Scores 56; 46; 43;:44: 50 79:124; 121; 129; 136; 189; 144
M 47.80 131.71
SD 531 32.69
Range 43-56 79-189
Berta N (Probes) 7 5
Raw Scores 41: 40; 30; 41; 36; 39; 31 149: 189; 184; 166; 190
M 36.86 175.60
SD 4.67 17.73
Range 3041 149-190
Channa N (Probes) 5 7
Raw Scores 40; 45, 46; 34; 39 82:92:08;107; 110; 104; 112
M 40.80 100.71
SD 487 10.78
Range 3446 82-112
Daniel N (Probes) 7 5
Raw Scores 32:36; 39;33:27:28; 40 95: 90; 81; 86; 96
M 33.57 89.60
SD 5.06 6.27
Range 2740 81-96

Table 2. Qualitative writing rubric for each participant

Baseline Intervention
Adal N (Probes) 5 7
Raw Scores 8:6:6:5:8 0:14;9;13;19;15; 12
M 6.60 13.00
SD 134 351
Range 5-8 9-19
Berta N (Probes) 7 5
Raw Scores 5:3:5:4.7.7:4 15:14; 14, 18; 15
M 5.00 1520
SD 153 1.64
Range 3-7 14-18
Channa N (Probes) 5 7
Raw Scores 5:8.6:2:4 0:13;14;9:9;16;13
M 5.00 11.85
SD 224 285

Range 2-8 9-16
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Daniel N (Probes) 7 5
Raw Scores 6:4:7.3:6:5:8 12:13;14;12; 14
M 5.57 13.00
SD 1.72 1.00
Range 3-8 12-14

A visual display of the data is provided in Figures 1 and 2. All graphs were produced using the SCAN package
for R by Wilbert (2018). A visual inspection of the data reveals fairly stable baselines for all four participants and
both dependent measures. It also suggests a sudden increase in performance upon the onset of the intervention.
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Figure 1. Total words written for Adal, Berta, Channa, and Daniel
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Figure 2. Qualitative writing rubric for Adal, Berta, Channa, and Daniel

Table 3 presents the results for some of the most common effect size measures used in single-case research:
percentage of non-overlapping data (PND; Scruggs, Mastropieri, & Casto, 1987), percentage of all
non-overlapping data (PAND; Parker, Hagan-Burke, & Vannest, 2007), improved rate difference (IRD; Parker,
Vannest & Brown, 2009), mean baseline difference (MBD; Cambell, 2003), Glass’s A (Glass, McGaw & Smith,
1981), non-overlap of all pairs (NAP; Parker & Vannest, 2009), and Tau-U (Parker, Vannest, Davis, & Sauber,
2010). The indices were calculated using the SCDA package, a plug-in for R-Commander, developed by Bulté
(2013; for MBD and Glass’s A), and the SCAN package by Wilbert (2018; for all non-overlap effect sizes).

Because there was no overlap between the values in phases A and B for any of the four subjects, the indices for
PND, PAND, IRD, NAP, and Tau-U each reached the highest score possible. For NAP and Tau-U, the SCAN
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package provides p-values and confidence intervals. As indicated in Table 3, all respective data analyses yielded
statistically highly significant differences between phases A and B. The two effect size measures not quantifying
overlap (MBD and Glass’s A) offer a more differentiated picture. MBD i1s generated by subtracting the mean of
the baseline points from the mean of the treatment points, then dividing by the mean of the baseline points and
multiplying by 100. There is no commonly accepted convention for classifying different MBD values as small,
moderate, or high. However, considering that an MBD index represents the percentage of performance increase,
data between 97 and 376 can certainly be viewed as remarkable. Aside from the statement that all children
showed notable increases, it can be asserted that Berta profited the most. In all cases, the improvements in TWW
were greater than in the qualitative appraisals.

Table 3. Effect sizes for total words written (TWW) and qualitative writing rubric (QWR)

PND PAND IRD MBD GlasssA  NAP Tau-U
TWW

Adal 100 100 1.00 176 15.80 1.00%** 1.00%**

Berta 100 100 1.00 376 29.71 1.00%** 1.00%**

Chanmna 100 100 1.00 147 1231 1.00%** 1.00%**

Daniel 100 100 1.00 167 11.07 1.00%** 1.00%**
QWR

Adal 100 100 1.00 97 477 1.00%** 1.00%**

Berta 100 100 1.00 204 6.68 1.00%** 1.00%**

Channa 100 100 1.00 137 3.07 1.00%** 1.00%**

Daniel 100 100 1.00 133 432 1.00%** 1.00%**

Note. PND=percentage of non-overlapping data; PAND=percentage of all non-overlapping data; IRD=improved rate difference; MBD=mean
baseline difference; NAP=non-overlap of all pairs.

Glass’s A 1s considered an appropriate effect size measurement 1f baseline data are not excessively variable and
do not present trends. It expresses the difference between intervention and baseline means in units of the
standard deviation of the baseline scores. The convention for categorizing Cohen’s d (1988) indices into small
(0.20), medium (0.5), and large (0.80) does not apply to Glass’s A. However, scores between 11.07 and 29.71 for
quantitative measures (TWW) can be considered tremendously high. Indices between 3.07 and 6.68 for the
qualitative appraisals (writing rubric score) are not enormous, but still remarkable. According to the Glasss A
scores for TWW, Berta benefitted the most (29.71) and Daniel the least (11.07). Based on the assessments done
with the writing rubric, Berta profited the most from the training (6.68), whereas Channa (3.07) showed the
smallest gains.

Furthermore, we applied a randomization test suitable for multiple-baseline designs (AB; Edgington & Onghena,
2007), again using the SCAN package for R by Wilbert (2018). Randomization tests are not yet widely spread
among researchers engaged 1n single-case research. They are model-free, computationally intensive methods for
hypothesis testing that generate many replicates of an actual dataset—typically called pseudo-samples—and use
the pseudo-samples to estimate a score distribution (Griinke, Boon, & Burke, 2015; La Fond & Neville, 2010).
Randomization tests offer the great advantage of enabling analysis of an overall effect for all participants and
providing exact p-values for generalizing the results (Dugard, 2013). For TWW, data analysis yielded a highly
significant effect (AMa5=123.04-39.00=84.04; p<.01); for QWR, it generated at least respectively significant
evidence (AM5=13.13-5.50=7.63; p<.05).

Finally, we conducted piecewise regression analyses to explore the relevance of different effects (trend, level,
and slope) for the results (Moeyaert, Ugille, Ferron, Beretvas, & Van Den Noortgate, 2014). Again, we utilized
the SCAN package by Wilbert (2018) to execute the calculations. The outcomes of the analyses are provided in
Tables 4 and 5.
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Table 4. Piecewise regression model for total words written

B SE t D R?

Adal

Intercept 52.00 18.08 2.88 02*

Trend -140 545 -0.26 80 00

Level 38.14 19.76 193 .09 05

Slope 13.54 6.35 213 07 05
Berta

Intercept 40.57 952 426 00***

Trend -0.93 213 043 67 00

Level 12383 14.09 8.79 00** 17

Slope 6.83 415 1.65 14 01
Channa

Intercept 44.70 535 835 00***

Trend -1.30 1.61 -0.81 44 00

Level 4451 585 7.61 00** 13

Slope 5.80 1.88 3.09 02* 02
Daniel

Intercept 34.14 526 6.49 00***

Trend -0.14 118 -0.12 91 .

Level 57.06 7.79 733 00*** 22

Slope -0.06 229 -0.03 98

Note. * significant at the .05 level. ** significant at the .01 level. *** significant at the .001 level.

Table 5. Piecewise regression model for qualitative writing rubric

B SE t P R:

Adal

Intercept 6.90 3.00 230 05*

Trend -0.10 0.90 -0.11 92 00

Level 3.60 328 1.10 30 05

Slope 0.85 1.05 0.81 44 03
Berta

Intercept 4.00 138 2.89 02*

Trend 025 031 0.81 44 01

Level 825 2.05 403 00*** 13

Slope 0.15 0.60 025 81 00
Channa

Intercept 7.40 279 2.66 03*

Trend -0.80 084 -0.95 37 03

Level 6.60 3.05 217 .06 16

Slope 126 098 129 02* 06
Daniel

Intercept 457 131 3.50 01**

Trend 0.25 0.29 0.86 42 01

Level 5.78 193 299 02* 12

Slope 0.05 0.57 0.09 93 00

Note. * significant at the .05 level. ** significant at the .01 level. *** significant at the .001 level

First, our initial impression of a stable baseline was confirmed—there was no significant trend for any of the
students in phase A. Moreover, as shown in Table 4, for all but one participant, there was a highly significant
level effect relating to phase differences in TWW, with R’ between 13 and 22%. In addition, Channa showed a
noteworthy slope effect. However, no significant results were identified for Adal. With regard to improvements
in writing quality (see Table 5), only Berta and Daniel demonstrated a meaningful increase in level.

Even though the piecewise regression analyses did not support all hypotheses proposed i this study (the level
effect was only significant in five out of eight cases), the results need to be seen as a whole. And taking all
modes of data analysis mto account (visual inspection, effect size estimates, randomization tests, and piecewise
regression modelling), the picture becomes relatively clear: The intervention certainly had a distinct impact on
the scores of the participants.
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4. Discussion
4.1 Basic Findings

This study aimed at shedding lighter on the effectiveness of a promising strategy to help struggling writers plan
better stories (STOP & LIST). The results of our single-case analysis appear very encouraging. Visual inspection
indicates a remarkable quantitative and qualitative improvement from baseline to intervention. In addition, all
effect size measures point to notably higher achievements as soon as the participants were taught the strategy.
Finally, inferential statistics (randomization test and piecewise regression analyses) substantiate these appraisals
of the treatment benefits. The level effects in particular were striking.

Thus, our findings tie in with the ones produced by other studies focusing on STOP and LIST (Graham, Harris,
& Troia 1998; Grinke & Hatton, 2017; Troia & Graham, 2002). The results of this experiment fortify the
assumption that the lack of planning is a crucial barrier for struggling writers as they try to produce stories of an
acceptable length and of sufficient quality. As soon as they receive some substantiated instruction on how to
generate and organize ideas, their performance increases considerably. The insights from this research agree with
all major writing theories that recognize planning as an essential part of the process (see MacArthur, Graham, &
Fitzgerald, 2006), as well as with the findings from existing meta-analyses on the subject (Cook & Bennett, 2014;
Datchuk & Kubina, 2012; Gillespie & Graham, 2014; Gillespie Rouse & Sandoval, 2018; Rogers & Graham,
2008).

4.2 Limitations

Like all empirical research, this study is subject to certain limitations. First, the results of an intervention with
only four students do not allow for far-reaching conclusions about how to successfully support every struggling
writer. Additionally, our participants were all the same age and had a similar educational background. Thus, our
findings can only refer to students of this particular sub-segment. It has to be taken into account that children
struggling with text composition are a heterogeneous group. Not every one of them necessarily benefits from one
certain intervention. It is yet to be determined whether STOP and LIST has the potential to help a wider variety
of learners than just students of a specific age group with moderate deficits. None of the participants of this study
was ever diagnosed with a WLD. In fact, the purpose of the treatment applied was to prevent the problems from
expanding and intensifying. Even though previous studies have focused on students with LDs or WLDs (Graham
et al., 1998; Grinke & Hatton, 2017), the research base 1s anything but broad enough to call STOP and LIST
evidence-based for a variety of subgroups of students with writing problems. It would be beneficial to apply this
technique to a larger group of children and adolescents with different characteristics to identify responders and
nonresponders.

Another limitation concerns the design of our study. We applied a multiple-baseline plan (AB) without collecting
any follow-up data. Therefore, 1t i1s not possible to draw any inferences about the long-term effects of the
intervention on the writing performance of the participants. However, considering that teaching our students how
to plan their stories had an immediate impact on their performance gives rise to the hope that teaching a learner
how to use the tool will help him or her not only during a treatment phase but even beyond.

A final limitation pertains to the way we captured writing performance. Assessing this skill i1s generally more
complicated than detecting reading fluency or spelling. This is especially true when trying to measure the quality
of a text, which always results in relatively subjectively colored data. Using writing rubrics is the most
conventional mode to monitor the degree of excellence in a text over time. However, the sheer quantity of these
scoring guides 1s dizzying. Almost every single-subject experiment in the previously cited meta-analyses used its
own self-constructed tool for determining writing quality. Thus, there is obviously no silver bullet among the
rubrics. Even though this was dissatisfactory, we had to choose one particular instrument from among a variety
of alternatives to measure writing quality, knowing full well that any decision in this respect would make us
prone to criticism.

4.3 Implications for Practice

Writing skills have great relevance for the school careers of children and adolescents as well as for their social
participation. Luckily, research suggests that students struggling with this skill can be supported effectively. This
study confirms that STOP and LIST is a very promising tool to improve their writing. It is easy to implement in
educational settings because using STOP and LIST is highly intuitive, and teaching it requires no special
equipment. Even peer-tutoring concepts, that compensate for a possible lack of ideas in students who struggle
with composition writing, can disburden the teacher and leave capacity for support where needed elsewhere. In
this way, STOP and LIST can be applied in very heterogeneous classrooms. Because the main part of the STOP
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and LIST strategy 1s to find and sequence ideas for the subsequent writing task, one option could be to divide the
class into cooperative learning settings, such as groups or partners, to enhance the quantity and quality of ideas
the students generate. To meet the increasing influences of technology-enhanced learning, the authors are in the
middle of developing a digital version of the STOP and LIST strategy.

4.4 Conclusion

Further research on this promising strategy could enhance the insights into the improvement of writing
competence. Future studies should focus on replicating this experiment while addressing the limitations
discussed above. The findings strongly support the hypothesis that STOP and LIST has positive effects on the
quantitative and qualitative writing performance of struggling students.
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Appendix C: Publication No. 3 (peer reviewed)

Effects of a Computerized STOP & LIST Intervention to
Foster Text Production Skills in Students Who Struggle With
Composition Writing
Kerstin Nobel

Matthias Griinke
Unaversity of Cologne, Germany

Most students who struggle with writing have particular trouble with
planning a text. They do not find themselves sufficiently able to generate
content and organize the ideas they wish to address into a coherent or-
der. STOP & LIST is a well-proven strategy that has the potential to help
students mold an internal representation of the text in their minds before
composing it. However, teaching such a technique in diverse classroom en-
vironments is challenging. We thus developed a computerized version of
a STOP & LIST intervention geared toward providing each student with
sufficient practice opportunities and individualized feedback to acquire
ample text-planning skills. In our randomized experiment, we involved 30
fourth graders with severe difficulties in expressive writing. We provided
15 students with seven 90-minute training sessions using our software, and
the other 15 continued to participate in regular classroom activities. Our
results speak to the high effectiveness of the intervention. The children ob-
viously benefitted greatly from the treatment. Our program produced an
effect size of about one and three quarters standard deviations. We end the
paper with a critical discussion of the results and some practical implica-
tions of the findings.

Keywords: Writing Instruction, Learning Disabilities in
Written Expression, Strategy Instruction, STOP & LIST

INTRODUCTION

Being able to form words and sentences to produce texts that are com-
prehensible to their readers is indispensable in today’s society. As MacArthur et
al. (20006) put it, “writing is one of humankind’s most powerful tools” (p. 1). It
is often viewed as equivalent to thinking (Foerster et al., 2000) and a key way in
which people reveal their skill levels and their knowledge (Day, 2018).

The significance that text production holds for daily functioning in
educational, work-related, and personal life contexts makes it problematic if
learners fail to reach at least a minimum competency level in writing. Unfortu-
nately, difficulties in this area are one of the most common obstacles for elemen-

Insights into Learning Disabilities is published by Learning Disabilities Worldwide (LDW). For further
information about learning disabilities, LDW’s many other publications and membership, please visit our
website: www.ldworldwide.org.
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tary and secondary students on their way to reaching their full potential. In fact,
only a little over 40% of all high school graduates in the United States meet the
basic requirements for most career fields in this respect (College Board, 2014).
Because written language disorders are among the most prevalent learning dis-
abilities (LDs) worldwide (Griinke & Leonard Zabel, 2015), it is assumed that
problems in producing texts of sufficient quality are widespread all around the
globe (not just in America).

In their influential theory, Hayes and Flower (1980) described the
composition process as an activity that consists of three recursive stages: plan-
ning, translating, and revising. Skilled writers often spend more than a third of
the time of the whole procedure thinking of ideas and organizing information
(Gillespie-Rouse & Graham, 2016). In contrast, students who are academically
challenged in literary language, such as those with specific LDs in writing, often
invest less than one minute in planning (MacArthur & Graham, 1987).

Luckily, there are several meta-analyses that give evidence abourt dif-
ferent ways to support children and youth who struggle with text composition
(e.g., Cook & Bennett, 2014; Datchuk & Kubina, 2012; Gillespie & Graham,
2014; Gillespie et al., 2018; Rogers & Graham, 2008). The underlying thrust
of these systematic aggregations of available effectiveness studies indicates that
strategy instruction, goal setting, word processing, summarization, positive re-
inforcement, and sentence construction are very useful in helping children and
adolescents improve their text production skills.

An especially promising approach in assisting students with severe prob-
lems in planning is called STOP & LIST (Graham & Harris, 2005). The name
stands as acronym for the four steps that should be taken during the prewriting
phase: (a) Stop, (b) Think Of Purpose, (c) List Ideas, and (d) Sequence Them
(Graham & Harris, 2005). Like many other efficient learning techniques, STOP
& LIST usually gets taught by way of the self-regulated strategy development
(SRSD) model by Graham and Harris (1995). SRSD is an empirically validated
framework for explicitly guiding struggling writers through the different activi-
ties that need to be undertaken before arriving at an admissible text product.
The What Works Clearinghouse recognizes it as an evidence-based practice that
involves six stages: (a) develop and activate background knowledge in the stu-
dents, (b) discuss the strategy with them, (c) model the way to apply the differ-
ent steps involved while thinking aloud, (d) assist the students to memorize the
steps necessary to successfully execute the strategy, (e) scaffold the process as they
try to use it on their own, and (f) help the students to master the transition from
“overt” to “covert” writing (Gillespie Rouse & Graham, 2016).

Up to now, five published studies have evaluated the effects of STOP
& LIST in struggling writers (including those with specific LDs; Graham et al.,
1998; Griinke & Hatton, 2017; Griinke et al., 2019; Ozbek et al., 2019; Troia
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& Graham, 2002). In all experiments, the students were able to improve their
performance in a meaningful way by applying the strategy. After they had been
taught STOP & LIST, they unanimously wrote more extensive and more elabo-
rate texts than before the treatment.

Despite these promising findings, offering struggling children and
youth interventions such as the one just described remains difficult in a class-
room setting with a large group of students who all need different amounts
of support. It is virtually impossible for teachers to sufficiently attend to the
individual needs of academically challenged learners while providing them with
enough opportunities to practice various skills until they reach a mastery level.
Thus, educational strategies are warranted that carry the potential of being re-
sponsive to the specific strengths and weaknesses of every student, especially to
those of weak performers.

Computer-assisted instruction (CAI) is a method of programmed learn-
ing that seems to meet these requirements. It is a teaching process in which a PC,
a laptop, or a tablet is used to enhance the acquisition of different skills. There
is a broad research base on the effects of CAI, supporting the notion that this
model is especially beneficial for struggling children and adolescents. In their
meta-analysis, Gersten and Baker (2001) stated that using CAl in story writing
instruction yields high effect sizes of 4 > 1.00 for students with LDs. Kellog
and Whiteford (2009) added that automated feedback can boost such positive
outcomes.

The purpose of this study was to evaluate the effects of a computer-
ized STOP & LIST intervention on the story writing performance of struggling
fourth graders. We chose this particular target group because children that age
should have already mastered the skill of producing simple narratives (Decker
et al., 2016; Kellog, 2008). The first author designed the software and aimed
at scaffolding the crucial planning process of the participants while applying
STOP & LIST. We expected that in comparison to students who would not
receive the intervention, children who took part in the training would dem-
onstrate a significantly greater increase in text length from pre- to post-testing.

METHOD

Participants and Settings

The participants were 17 male and 13 female fourth graders between
the ages of 8 and 9 years. We chose them through a screening process across four
classrooms in two elementary schools in North Rhine Westphalia (Germany).
All students were asked to compose a narrative on a computer in response to a
simple writing prompt (no time limits were given). They were able to pick one
of three options (“It is all your fault,” “A bicycle accident,” or “Lost keys”) about
which to write their text. A median split was performed based on the length of
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the stories. Students whose narratives contained fewer words than the median
were considered potential candidates for our study. In addition to having been
able to only produce a rather small number of words, they had to meet the fol-
lowing criteria:

1. Their teachers deemed them skillful in using a computer keyboard

(based on the experiences they had instructing them in the school’s
computer lab).

2. Their teachers considered them comparatively weak writers.

3. The students did not have any kind of intellectual disability (IQ

not lower than 85).

4. The students did not score in the last quarter of a standardized

spelling test.

By considering these prerequisites, we tried to make sure that the partic-
ipants possessed all the necessary requirements to benefit from our intervention.
It would not have been reasonable to choose children who were not even able to
engage in the writing intervention because they lacked the necessary keyboard
skills, intellectual capabilities, or orthographic competence.

To caprure intelligence and spelling, we applied the Number Combina-
tion Test by Oswald (2016) and the Hamburg Writing Samples by May (2018).
The eventual group of 17 boys and 13 girls demonstrated an IQ between 85 and
112 (M =96.07; SD = 8.21). According to their teachers, about half of them did
not grow up with German as their first language. However, all of them spoke
and wrote the language fluently.

Despite their sufficient intellectual and spelling abilities, their composi-
tion skills were below expectations (according to our screening and their teach-
ers’ estimations). An LD is characterized by low achievement in one or more
academic areas (reading, mathematics, and/or written language; Fletcher, Llyon
et al., 2018). Even though there is no standardized test in German aimed at
capturing compositions skills, all of our participants did obviously demonstrate
insufficient performance in this academic area and thus conformed with the
general description of what constitutes an LD.

Design and Measures

We employed a pre-posttest control group design, which is the stron-
gest type of plan for the collection and analysis of data and should be used
whenever possible (Mertens & McLaughlin, 2003). Participants were randomly
assigned to either the treatment or the control group. Fifteen children received
the intervention, and the other 15 continued to take part in regular classroom
activities. We conducted the measurements one day before the first intervention
session and the day after the last one.

The pretest and the posttest each consisted of another writing task.
Students were asked to produce a story in response to a prompt similar to the
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one we used during the screening assessment. From those writing examples,
the number of total words written (TWW) was determined by two graduate
university students (interrater reliability equaled 100%). According to Griinke
et al. (2015), at the age of our participants and in the phase of the writing
development in which they were operating, the number of TWW is the most
common way of capturing productivity and text quality. If experts evaluate writ-
ing examples from children on that level, longer texts usually get better ratings.
When students acquire more experience in writing, the correlation is lower (Ma-
cArthur et al., 20006).
Intervention

Our computerized version of the STOP & LIST intervention was de-
signed as a method that guides learners through the planning and transcribing
part of the writing process in five steps:

1. Getready for the task: Students are led through three questions that
revolve around setting appropriate writing conditions and prepar-
ing emotionally for the assignment (“Is it quiet enough to start
working?” “Am [ sitting comfortably?” “Am [ ready to begin?”).
Subsequently, the software lets the students select a writing prompt.
The aim is to apply rituals for structured work that the learners can

transfer into their self-regulated workflow.

2. Set goals and focuse on purpose: With their writing prompt in
mind, a digital clock set to one minute helps students to focus on
setting appropriate writing goals and thinking about the purpose of
the writing task.

3. Brainstorm ideas: During the next step, students have to list at least
three thoughts in the form of keywords on what they want to in-
clude in their story.

4. Sequence thoughts: After jotting down some notes, the aim of the
next step is to sequence the listed ideas. The interface lets students

pull every keyword up and down until they build an order that
should help them write down their story during the last step of the
strategy.

5. Compose the text: The software provides a blank form for students
to write down their story. The sequenced keywords are displayed

on the right side of the screen to aid during the transcribing and
reviewing part of the writing process.

After all steps are completed, the story can be printed or saved as a pdf
document. To benefit from the positive effects of automated feedback on writ-
ing (Kellog & Whiteford, 2009), a word-counting tool was included. Thus, the
participants always received instant feedback on the length of their texts.
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The intervention consisted of seven 90-minute sessions spread over 2
weeks. Two graduate college students of special education conducted the treat-
ment. They were both experienced in working with children, due to several in-
ternships they had completed in different elementary schools during the course
of their university training. To enhance the internal validity and guide the inter-
ventionists through the process, we prepared a written manual (available upon
request). It contained information about technical and formal questions regard-
ing the procedures. In addition, it provided a guideline on how to conduct each
lesson during the intervention. It entailed sentence-by-sentence instruction for
the implementation of the software.

For the sessions, the children met up with the interventionists in two
empty classrooms that were equipped with computers for each child. The first
lesson focused on familiarizing the students with the software and on demon-
strating its use. After recalling basic knowledge about the writing process (Step
1 of SRSD), the interventionists explained that learning about and applying
the STOP & LIST strategy would help them to write better stories (Step 2 of
SRSD). They modeled the use of the software by displaying a computer screen
on a whiteboard and demonstrating how to use it while commenting on each
activity. The interventionists started by going through the three questions aimed
at preparing learners for the writing process (“Is it quiet enough to start work-
ing?” “Am [ sitting comfortably?” “Am I ready to begin?”) and by clicking “yes”
on the dialogue window on the screen. Subsequently, a selection of different
writing prompts appeared.

After choosing one, the interventionists typed in 10 ideas that came to
their mind while contemplating the chosen topic. Next, they sequenced their
thoughts in order to reflect the course of action in the story to be created. As a
last step, they transcribed a short story of about 60 words while referring to the
sequenced list of ideas (Step 3 of SRSD).

During the whole time, the university graduate students thought aloud
and commented on their actions. Furthermore, they involved the children in the
process by asking them guided questions about the purpose of each activity they
were demonstrating. Next, they asked participants to go through the process and
use the software themselves, while the interventionists provided help and correc-
tive feedback (Step 4 of SRSD).

All remaining sessions were structured in the same way: (a) The inter-
ventionists praised the children for their previous achievements, based on posi-
tive aspects about the stories they had written in the last lesson (because every
text was saved on the hard drive of the computers, the university students were
always able to analyze and evaluate each story after a session); (b) the children
worked independently with the software, while the interventionists monitored
the process and provided help whenever it was needed; and (c) the participants
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filled out a three-category questionnaire about how they liked the day’s session
(Step 5 of SRSD). Over time, the university students gradually faded out their
support and put the children in the place of applying the software bit by bit
more independently (Step 6 of SRSD).

REsuLTS

Figure 1 presents the results for the number of TWW in both groups
in the form of a boxplot. As can be easily recognized, the treatment group im-
proved remarkably, whereas the control group did not show any noteworthy

enhancements.
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Figure 1. Boxplots for the number of total words written in both groups.
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Descriptive data concerning the number of TWW of the students who
received the intervention and of those who did not are presented in Table 1.

Table 1. Means of Performance on Pretest and Posttest Measures for Both

Groups
Pretest Posttest
Group Mean SD Mean SD
Treatment Group (N=15) 54.33 29.66 130.13 55.58
Control Group (N = 15) 61.93 26.89 65.33 30.54

The pretest scores did not significantly differ between both conditions,
#28) = -.73, p = .468 (two-tailed). However, the average number of TWW of
the students in the control group exceeded that of the students in the treat-
ment group by 13.99%. Taking this nonsignificant yet notable difference into
account, we conducted an analysis of covariance (ANCOVA) with the pretest as
the covariate and the posttest as the dependent variable. This approach is often
recommended in the literature for the analysis of data from pre-post control
group designs when there are at least marginal discrepancies in pretest scores
between conditions (see Dugard & Todman, 1995). Before running the AN-
COVA, we performed a test for homogeneity of regression to determine whether
the within-group regression coefficients were equivalent. The results indicated
that the regression coefficients were essentially homogeneous. As can be seen
in Table 2, the main effect of the treatment condition proved to be statistically
significant, H1,27) = 20.08, p <.001.

Table 2. The Results of the ANCOVA

Source df Mean Square F Sig. eta’
Pretest 2 8528.75 4.82 037 15
Group 1 20825.32 20.08 <.001 43
Error 27 1769.57

Total 30

That means that group membership did have a significant effect on the
posttest scores when controlling for pretest differences. To quantify the magni-
tude of change, we used a corrected effect size for repeated measures designs (see

Lenhard & Lenhard, 2016), which is an adaption of Cohen’s 4 (Cohen, 1988).
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The formula accounts for any differences between groups that might have ex-
isted before a treatment was implemented. Our calculation yielded a remarkably
high index of 4= 1.77. According to common conventions for small (4= 0.20),
medium (4 = 0.50), and large effects (4 = 0.80; Chen et al., 2010), our results
can be considered very positive.

The data from the aforementioned questionnaire about how the stu-
dents liked the day’s lesson revealed that the acceptance rate of the intervention
was very high. All 15 participants in the experimental group indicated at least
four out of five times that they enjoyed the particular session very much. None
of them ever expressed disapproval. In 92.00% of all cases, the students rated the
lesson most favorably on our three-category questionnaire.

DiscussION
Basic Findings

The aim of this randomized control trial was to evaluate whether a com-
puterized STOP & LIST intervention would improve the writing performance
of struggling fourth graders. Our training consisted of just seven 90-minute ses-
sions. The results indicated that students who received the treatment produced
significantly longer texts upon termination of the instruction than those who
continued to participate in regular classroom activities. In fact, the improve-
ments were so strong that they yielded an unusually high corrected effect size of
d=1.77. Thus, our approach can be seen as very helpful and beneficial.

These findings correspond with the results of previous studies on the
potency of STOP & LIST interventions as described above. What is novel about
our approach is the implementation of this very effective planning strategy with-
in a CAI framework. Hence, we were able to demonstrate that helping strug-
gling writers to improve their ability to generate content and to organize ideas
does not have to be done by teachers to be effective. It seems that our software
can also facilitate the process of acquiring application knowledge in using the
STOP & LIST strategy in a very feasible way. Furthermore, the participants
seemed to like the intervention very much and gave markedly positive feedback.
Limitations

Notwithstanding the positive results, our study is subject to several ca-
veats. First and most obvious, it was conducted with only 30 children. Further-
more, all of them were of a similar age and educational background. This makes
generalizations to the population from which we selected our sample difficult,
let alone to groups of students that differ in relevant attributes from our partici-
pants. The study needs be replicated with more and more diverse learners to be
able to draw broader conclusions about the effects of our STOP & LIST inter-
vention. Due to the fact that there are no standardized writing tests in German

(like the Test of Written Language by Hammill and Larsen [2009] in English),
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the objectivity in defining and selecting our sample was certainly not beyond
reproach. The choice of our participants rested, among other factors, on the
appraisals of the teachers concerning students’ writing performance and ability
to use a computer keyboard. Subjective evaluations such as these lack the preci-
sion that would be necessary to properly replicate our experiment. Furthermore,
classifying our participants as having an LD in written expression remains ques-
tionable. However, given the lack of a suitable instrument to capture writing
performance objectively, this shortcoming could not be avoided.

Another limitation pertains to the question of which factors were re-
sponsible for the outcomes and to what extent. Research shows that both the use
of a computer (e.g., Peterson-Karlan, 2011) and of strategy instruction (Graham
et al., 2018) usually leads to significantly better writing performance in students
with LDs. However, it is impossible to determine based on our findings whether
the positive outcomes can be explained by the fact that we used a computerized
version of STOP & LIST instead of any other approach to enhance planning
skills. Prospective studies should investigate the effects of different techniques in
this respect and should alternate between CAI and non-CAL

We used no other measure of writing performance besides the number
of TWW, and we did not include a follow-up test. This limits the validity of
the claim that the intervention had a deep and lasting impact. As mentioned
above, text length correlates very highly with text quality when appraising stories
written by elementary school children (Griinke et al., 2015). However, both
aspects are not synonymous. It would have been helpful to include some expert
judgements on how well the narratives were written. In addition, integrating
follow-up measures into our study design would have enabled us to make state-
ments about whether the effects were still traceable after certain periods of time.
Unfortunately, restricted resources prevented us from conducting a study that
would have been more elaborate, rich, and complex.

Finally, the software that the interventionists worked with was a beta
version with some features not yet finished, such as the option to reassess and
finish a story. The university students had to work around some bugs that might
have had a negative influence on the writing outcomes and motivation. In future
studies on our computerized STOP & LIST intervention, these shortcomings
will have certainly been eliminated.

Implications for Practice and Outlook

In almost every part of the world, classrooms are becoming more and
more diversified as students who were once pulled out for special programs are
now included within regular instruction (Rapp & Arndt, 2012). This places
increasingly high demands on teachers to transform their approaches to instruc-
tion to meet the needs of very heterogeneous groups of children and youth.
Incorporating CAlI into the curriculum can be a crucial step in making learning
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more tailored for individual students. By applying such interactive instructional
techniques, everyone can work on a skill that matches their needs. Even though
a computer cannot replace a human when it comes to the “I do it!” part of
the common sequence of the three steps in explicit teaching (“I do it!” “We
do it!” “You do it!”; Goeke, 2008), it can certainly help with prompted and
unprompted practice. Software like the one we used in this study is definitely
suitable for intense drills while providing immediate feedback. In addition, the
observation that students are generally very motivated to engage in CAI has been
repeatedly documented for several decades now (e.g., Kulik et al., 1983; Lepper,
1985; Seymour et al., 1987). Hence, an intervention such as ours meets several
requirements that are essential for providing individuals with learning problems
a custom-fit range of academic activities from which they can actually benefit
(Mitchell, 2014).

The beta version of the software certainly had some flaws and caused
extra work on the side of the interventionists and students because they were not
able to use all features. Without a doubt, our intervention needs some optimiz-
ing and fine-tuning. We have to make sure that it functions well and is user-
friendly with low maintenance. However, regardless of any possible shortcom-
ings in conjunction with the software, we were definitely able to demonstrate
that delivering the well-proven STOP & LIST strategy through a CAI model
can help struggling students to write longer stories while enjoying the activity.
When dealing with such an aversive and arduous task as text production, such
a finding cannot be valued enough. Engaging young learners at risk for failure
in activities that help them improve their composition performance is extraordi-
narily valuable. We hope that instructional approaches such as ours will receive
wide attention in research as well as in practice to enhance the often dire situa-
tion of children and youth in school systems that all too often fail to meet the
needs of their struggling students.
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Abstract
The purpose of this experiment was to determine the effects of a simultaneous prompting
procedure on the writing performance of three upper-elementary-level students diagnosed
with learning disabilities (LD). Interventionists gave task directions followed by model
prompts with a 0-s time delay to teach students composition. Non-targeted information
related to the writing process was embedded in the form of progress monitoring. A
multiple-baseline design across participants (AB) was used to assess the effectiveness of
the intervention. Results indicate that the simultaneous prompting procedure positively
affected the overall quality of writing of students with LD. Implications for practice and future
research are discussed.

Keywords: Writing, Learning Disabilities, Simultaneous Prompting

1. Introduction

When considering the importance of being able to compose texts, one might be inclined to
think that this skill is most relevant for people who are pursuing a career in a literary field,
such as academia or journalism. However, the significance of being able to put one’s
thoughts on paper goes far beyond that. For example, writing assignments, written test
answers, essays, and reports are typical ways of assessing students’ academic success in
school (Graham, 2006). In addition, writing is used not only to evaluate learning, but also to
facilitate it (Gillespie et al., 2014; Graham & Hall, 2016). Therefore, the ability to compose
texts is a crucial skill for success in school, and students who struggle to think on paper are
at a clear disadvantage (Gillespie & Graham, 2014; Graham et al., 2017). Writing remains
relevant when entering higher education or the job market (Graham & Harris, 2011).

Moreover, it is also important in everyday social contexts. The information society has
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greatly increased the amount of information available online and has made literacy a pivotal
skill for finding, analyzing, and interpreting these resources (Gronlund & Genlott, 2013).
Hence, proficiency in writing-related activities has become critical for active participation in
society.

The writing process integrates many complex tasks, including planning, transcribing, and
reviewing (Hayes & Flower, 1980). These activities need to be performed recursively, and
nearly simultaneously, while a writer is composing. Besides, all of these tasks are
interrelated, meaning that weakness in one area can impact the others. In a later adaption of
his original model, Hayes (1996) emphasized the role of individual, pointing to high
motivation, well-coordinated cognitive processes, and fully developed working memory as
prerequisites for effective text production.

Despite the influence writing has on success in life and the complexity of the writing process,
writing instruction typically does not receive much attention in schools, as reported in
multiple studies from around the world (e.g., Haland et al., 2019; Hsiang et al., 2018; Rietdijk
et al., 2018). Reasons for this unfortunate situation include a lack of teacher training in
writing instruction and the limited time teachers typically spend on teaching writing skills or
strategies, notably after Grade 3 (Applebee & Langer, 2011; Gilbert & Graham, 2010;
Kiuhara et al., 2009; Rietdijk et al., 2018; Wijekumar et al., 2019). As a result, it is not
surprising that many students have difficulty navigating and succeeding at the task of text
production.

1.1 Students With Learning Disabilities

One group of students who are at particular risk for not meeting basic writing achievement
levels are students with learning disabilities (LD) (Graham et al., 2017). According to
Graham and Harris (2011), 19 out of 20 students with LD do not acquire adequate writing
skills to succeed in school. These children and youth demonstrate difficulties across all parts
of the writing process. Specifically, during planning, students with LD spend less time than
their typically achieving peers on prewriting activities and generating ideas (Gillespie &
Graham, 2014), and in terms of transcribing, they experience problems with spelling,
handwriting, and typing, leaving little room in working memory to apply to content, meaning,
and coherence (Baker et al., 2003; Gillespie & Graham, 2014). Further, when revising,
young people with LD typically focus only on grammar, spelling, and mechanics (Graham et
al., 1995), leading to texts that often lack coherence, clarity, and purpose (Graham et al.,
2017). Finally, given how challenging, cognitively overwhelming, and time-consuming the
task of writing is for this group of students, it is perhaps not surprising that researchers report
a lack of motivation and negative attitude towards writing in students with LD (Gillespie &
Graham, 2014; Graham & Harris, 2009).
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Considering the lifelong importance of being able to write effectively, it is critical to provide
teachers with effective and evidence-based interventions to support students’ writing.
Several meta-analyses provide an overview of interventions for students with disabilities who
struggle with text composition (Cook & Bennett, 2014; Gillespie & Graham, 2014; Gillespie
Rouse & Sandoval., 2018; Kaldenberg et al., 2016). Most of the studies reviewed were
single-case research designs, and a majority of the approaches with positive effects were
related to implementation of the Self-Regulated Strategy Development (SRSD) framework
by Harris and Graham (1996), a thoroughly validated model whereby teachers systematically
teach strategies for the writing process. Treatments that focus on the planning or revising
part of the writing process were identified as effective, as long as they are instructive in
nature. Sentence combining has also proven to be an effective intervention in improving text
quality (Saddler et al., 2018). Other interventions identified in the meta-analyses as being
effective in supporting struggling students’ writing include goal setting, prewriting activities,
and strategy instruction.

1.2 The Simultaneous Prompting Procedure

One promising strategy for systematic writing instruction for students with LD is
simultaneous prompting, defined as a planned, systematic instruction method, where
individualized, controlling prompts are presented to the student immediately before or after
instruction to evoke a correct response (Gibson & Schuster, 1992). Prompts may be verbal,
visual, or physical. By allowing the student to respond to the prompt rather than having the
opportunity to give an independent response, it serves as an errorless learning strategy
(Tekin-Iftar et al., 2018). Educational approaches that minimize opportunities to make
mistakes provide more opportunities for positive reinforcement (Gibson & Schuster, 1992).
Adding non-targeted information to a simultaneous prompting intervention, as in Hudson
(2013), can improve learning outcomes (Albarran & Sandbank, 2018; Smith et al., 2011).
Non-targeted information provides the opportunity to increase students’ exposure to
information without also increasing instructional time (Smith et al., 2011). It can be placed
before, during, or following a prompting procedure and can be related or unrelated to the
intended learning outcome.

One way of implementing non-targeted information as part of simultaneous prompting
procedures is the use of progress monitoring, which involves frequent assessment of a
student’s performance in specific skill areas (Shapiro et al., 2011). This process can have a
very motivating effect on struggling writers (Hisgen et al., 2020). Graham et al. (2017)
suggest that enhancing motivation and confidence to write is important for students with LD
to become skilled writers and can enhance writing performance (Graham, 2006).
Additionally, the non-targeted information can be acquired in the form of incidental learning

(Werts et al., 1995) without additional demands to the learner. Simultaneous prompting
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procedures can be used for both discrete tasks (single unit tasks like naming vocabulary)
and chained tasks (tasks that consist of multiple steps). A chained task simultaneous
prompting procedure for writing would include systematic instruction in a sequence of
responses to facilitate a step-by-step writing intervention (Birkan, 2005; Hudson et al., 2013;
Rao & Cane, 2009).

Simultaneous prompting has been shown to be an effective teaching method for students
with and without disabilities between the ages of preschool and adulthood (Morse &
Schuster, 2004; Tekin-Iftar et al., 2018; Waugh et al., 2011). For example, a literature review
by Waugh et al. (2011) suggests an effectiveness rate of 93% within the 35 peer-reviewed
studies examined with 126 out of 136 participants reaching criterion during the simultaneous
prompting intervention. In addition, Morse and Schuster (2004) reported positive effects on
maintenance and generalization of skills.

The procedure has also been found effective for children with disabilities. For example,
Tekin-Iftar et al. (2018) concluded that there is substantial evidence that the simultaneous
prompting procedure is effective across participants with a variety of disabilities, across ages
and target skills. Further, there is also some support for the use of simultaneous prompting in
writing instruction with students with disabilities. For example, Hudson et al. (2013) used this
approach, including non-targeted information, to teach paragraph composition to students
with emotional and behavioral disorders, resulting in positive effects and generalization
effects to other writing tasks. Non-targeted information was also acquired. Other studies
found positive impacts for simultaneous prompting in combination with computer-assisted
instruction on the writing of students with autism (Pennington et al., 2010, 2012, 2014).

The purpose of this study was to extend the existing research on the effectiveness of
simultaneous prompting and to further specify the effectiveness of the types of tasks and the
type of disability. Specifically, we examined the effectiveness of a simultaneous prompting
procedure including instructional feedback as non-targeted information in the specific
academic field of text composition, focusing on fourth-grade students with LD. The

hypothesis was that the intervention would increase the quality of students’ stories.

2. Methods

2.1 Participants

2.1.1. Students

Initially, four students participated in the study. Parental permission was obtained prior to the
experiment and subjects’ names were changed to maintain confidentiality. The students
attended fourth grade in a special educational school. In Germany, the diagnosis of LD is
determined contingent on repeated serious school failure accompanied by an 1Q score of

70-85. Students are tested by a professional as part of the regulations and enroliment
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process of the German special educational school system. According to intellectual
assessment based on the German version of the Wechsler Intelligence Scale for Children
(Petermann, 2017), all students fell into that category. In addition, the special education
teacher recommended these students for the intervention based on their weak writing skills,
their regular attendance over the previous three months, and their estimated motivation to
take part in the intervention. As a final step in selecting the participants for this experiment,
students were asked to produce a writing sample of 20—40 words as a free writing task with
no support. The writing probes were scored for quantity and spelling with a minimum
requirement of at least 70% of correct letter sequences. During the experiment, one student
(Sophie) was dismissed due to excessive absences as she missed a third of the probes.
The following information was taken from the school records of the remaining three students.
The first participant was 10-year-old Lene. She was born to parents with German citizenship.
Due to severe abuse and neglect, she was placed in a group home a year prior to the
intervention. Her |IQ was 83. The second student was 10-year-old Yusem. He and his
parents fled Syria during the refugee crisis in 2015. Yusem lived at home. His IQ was 68.
However, it can be assumed that his score would have been somewhat higher if it was not
for the slight language barrier he experienced (thus, he was considered LD even though his
1Q fell two points short of reaching criterion). The third participant was 11-year-old Lara. She
was born to German parents. Lara was at increased risk for attention problems since she
was a premature infant who experienced birth complications. Her IQ was measured at 70,
but inattention may have contributed to her difficulty completing the assessment; therefore,
this score may not accurately represent her intellectual abilities.

2.2 Instructors

Two 25-year-old female graduate university students of special education served as
instructors. They had recently completed two courses on writing interventions for students
with learning problems, including several practice sessions on response prompting.
Moreover, they had teaching experience gained through several internships in different
special educational schools.

2.3 Setting

The study took place in a resource classroom in a suburban special educational school
located on the metropolitan fringes of a large city in Northrhine-Westfalia (Germany). The
school enrolled about 200 students in grades 1 to 10. The socioeconomic status of the
school, as estimated by the mean occupational status of the families of the students
attending, was considered low. A little over 60% of the school population had a migration
background with Arabic, Russian, and Turkish being the most common primary languages

spoken at home. At the time of the study, everyday life in school was considerably affected
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by COVID-19 precautions. This included wearing masks, frequent ventilation, and partially
remote teaching (with only half of the students in class at a time).

2.4 Measurement

A list of 50 simple story starters served as writing prompts (e.g., “A trip to the zoo,” “A
spooky Halloween party,” “An adventure by the sea”). Each prompt was printed on a slip of
paper and put into a little box. During measurements, each participant drew one of the
writing prompts and was provided with pens and paper. The same pool of prompts was used
during the intervention, but no story starter was presented more than once to a student.

A writing rubric that addressed all key elements of a narrative according to Martin and
Manno (1995) and Troia and Graham (2002) was used to rate the quality of the stories
composed by the participants. Both instructors rated the writing probes independently on a
5-point Likert scale according to how well the participants depicted a certain aspect (ranging
from “1 = very poor” to “5 = very good”). If a particular element was not mentioned, no points
were awarded. The items were as follows: (1) “Quality of the description of the setting,” (2)
“Quality of the description of the problem,” (3) “Quality of the description of the solution,” (4)
“Quality of the description of the consequences,” and (5) “Quality of the description of
emotions.”

Both instructors independently assessed the skill level demonstrated in the narratives the
same day they were written and subsequently compared their ratings. Any disagreements
were discussed and resolved. Because the outcome of the evaluations had to be reported
back to the students the following day, it was not possible to involve an independent rater at
this point. However, reliability of the assessment was estimated after the training had ended
(see below).

2.5 Experimental Design

A multiple-baseline-across-participants design (AB) was used to examine the effects of the
intervention. This approach demonstrates experimental control by systematically introducing
the treatment in a time-lagged manner (Gast & Ledford, 2010). We staggered the baseline
measurements across participants with 3, 4, 5, and 6 sessions, for Lene, Yusem, Sophie,
and Lara, respectively. The independent variable was the response prompting procedure,
whereas the dependent variable was the quality of the texts written by the students. Baseline
consisted of between three and six daily probes. Duration of the intervention ranged
between 9 and 12 days.

2.6 Procedures

2.6.1. Instructor training

The third author provided procedural training to the instructors during three 30-minute
sessions via video conference. It included an overview of the simultaneous prompting

intervention and a demonstration of the different steps of the training. To help instructors
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implement the procedures with as much fidelity as possible, he also provided a standard
4-page script in which the treatment was outlined in a step-by-step manner. In addition, the
third author taught the instructors to score writing probes using anchor essays written by
different students during previous studies. That is, he presented the instructors with essays
that he considered very well written for fourth graders with LD and went through the different
categories of the rubric, explaining why he would award a high number of points for a
particular feature in a given story. Subsequently, he repeated the procedure with text
products that he deemed of mediocre and low quality. Following, the instructors
independently rated six different texts of varying skill levels and lengths. The third author
discussed the results with them and gave them feedback on how appropriate he thought
their appraisals were.

2.6.2. Baseline

During baseline, each student met alternately with one of the instructors for 30 minutes
every day in a resource room of the school, which was equipped with guided reading and
math toolkits for lower-level students. The time of the day each child met with which
instructor was determined by chance. To control for possible attention effects and to replace
instruction during baseline with a non-writing-related activity, the first 20 minutes of each
session were spent playing a card game. Data were collected at the end of each lesson,
when the students were asked to write a story in response to a randomly drawn prompt (see
above). There were no time limits for composing a text. However, the students finished their
stories in less than 5 minutes.

2.6.3. Intervention

Treatment conditions resembled those during baseline with two exceptions: (a) Each session
started with a 3- to 5-minute evaluation of the story that the students had composed the day
before. With the help of the rating scale, the interventionists went through the different parts
of each narrative and gave feedback on the strengths and weaknesses of the writing
product. (b) Instead of playing a card game, the instructors involved the participants in a
response prompting procedure that was in large part analogous to the one utilized in the
Hudson et al. (2013) experiment. Thus, each session began with an evaluation of the
previous writing product, continued with about 20 minutes of training, and finished with
approximately 5 minutes of measuring performance, paralleling baseline.

In the first lesson, the instructors set the goal for the intervention by announcing “Today, you
will learn how to start a story.” They then presented a randomly drawn writing prompt from
the pool of story starters to the students and continued the treatment by saying: “I will show
you the first step in writing a story.” Immediately after that (0-s delay), the instructors
provided a model sentence (like the one in Table 1) that they wrote on a blank piece of

paper, accompanied by the explanation: “First of all, you need to provide a general frame for
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your story (who, where, and when). | am going to show you a topic sentence.” A verbal
prompt followed that included non-targeted information (e.g., “It is important to come up with
a creative setting”). Next, the instructors asked the participants to write an opening sentence
about the same writing prompt. If the participants started writing within 5 s and finished the
sentence within 2 min, they were praised for their accomplishments. It did not matter
whether they just copied the words or came up with a different solution. If they did not
demonstrate the targeted behavior, they were corrected (“No, this is not a proper starting
sentence”) and the procedure (explanation plus modeling) was repeated before the children
were asked again to compose a starting sentence. Once the participants delivered the
desired response, the instructors went on to the next step (see Table 1) in a similar matter

until the time was up.

Table 1
Task Analysis of Story Writing With Non-Targeted Information

Steps Prompts Training directions Non-targeted
information
Create a setting | “Show me the | “First of all, you need to “It is important to
(when, where, first step in provide a general frame for come up with a
who) writing a your story (who, where, and creative setting.”
story.” when). | am going to show

you a starting sentence (e.g.,
Not too long ago, there was
an old woman who lived with

her cat in a tiny house).”

Introduce a “Show what “Next, you need to explain ‘Remember to begin
problem comes next in | something that happened in your sentence with a
writing a your story. | am going to show | capital letter.”
story.” you a sentence that includes

a problem (e.g., Because the

woman fed the cat so much, it
grew too big to sleep besides

her in her bed).”
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consequences

comes next in
writing a

story.”

your plot and conclude it. | am
going to show you a sentence
that finishes a storyline (e.g.,
The cat was happy, but the
woman thought that she
should not have fed the cat so

much).”

Think of a “Show what “Next, you need to relate how | “Remember to place
solution comes next in | what happened ended up the correct
writing a happening. | am going to punctuation mark at
story.” show you a sentence that the end of the
provides a solution (e.g., “The | sentence.”
woman decided to sleep on
the floor and let the cat sleep
in her bed).”
Describe the “Show what “Next, you need to wrap up “Describing how

people feel makes
your story more

interesting.”

Proofreading

“Show me the
last step in
writing a

story.”

“This is how you proofread
your story. | am going to read
my text aloud and check for

mistakes.”

“Reading your story
aloud is a good way

to proofread.”

The second lesson started with the steps that were not covered in Session 1. Once a story

was finished, the instructors guided the students through finding and correcting mistakes in

the text. They stated: “I will show you how to proofread a story.” Immediately afterwards (0-s

delay), they read their model text aloud, checked for errors in spelling and grammar, and

explained: “Reading your story aloud is a good way to proofread.” Subsequently, the

instructors prompted the students by saying: “Show me the last step in writing a story.” If the

students began proofreading within 5 s and finished within 2 min, the instructors gave

positive feedback. If the targeted task was not performed by the students, the prompting

procedure was repeated.

During the third and all following sessions, the instructors practiced composing stories with

the students, each time using different randomly drawn writing prompts. After participants

were able to complete the routine three times in a row without making a mistake and within
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the given time frame, the instructors limited themselves to only indicating the prompts in

Table 1 (“Show me the first step in writing a story,” “Show me what comes next in writing a
story,” “Show me the last step in writing a story”). Whenever a student got stuck or made a
mistake, the instructors provided guided feedback. Towards the end of the intervention, the
instructors encouraged the participants to embellish their narratives by writing more
sentences and including more adjectives. While doing that, they gradually faded their
support.

2.7. Reliability

A female special educator with over 10 years’ teaching experience was present for 18 (50%)
of the 36 training sessions (12 for Lene, 11 for Yusem, and 9 for Lara) to assess procedural
reliability. During each observation, she marked a checklist that was based on the manual to
which the two graduate university students adhered as they worked with the students. The
procedural reliability was rated at 100%.

After every story was graded by the two instructors, a male paraprofessional rated three
randomly selected texts (23.08%) composed during baseline conditions and seven randomly
selected texts (21.88%) composed during treatment conditions. This rater had no previous
knowledge about the study but had been briefed by the third author on the use of the rubric
during a one-hour training session. For the interrater reliability, Spearman’s rank correlation
for total scores across both conditions was 0.93.

2.8. Social Validity

Upon conclusion of the study, the two instructors met with each student individually to solicit
their perspectives on the intervention. They thanked the children for their participation and
asked them to fill out a social validity scale consisting of seven items (“Did you enjoy writing
the stories?,” “Did the instruction help you write better stories?,” “Do you think you can write
better stories now than before the training?,” “Do you enjoy writing stories now more than
before the training?,” “How did you like the feedback at the beginning of each session?,”
“Would you recommend the training to your friends?”). For each question, the participants
had the option of choosing between a happy, neutral, and sad smiley image.

3. Results

The “Scan” package by Wilbert (2020) for the statistics program “R” was used to evaluate
the descriptive data as well as the overlap indices and regression analyses. Additionally, the
mean baseline difference (MBD) was calculated manually (O’Brien & Repp, 1990).

First, the three students wrote considerably longer stories during the intervention than during
baseline. On average, Lene produced 30.67 (SD = 6.11), Yusem produced 23.75 (SD =
5.85), and Lara produced 57.83 (SD = 16.20) words before the treatment started. By
comparison, while the treatment was implemented, Lene wrote a mean number of 68.25 (SD
= 29.88), Yusem wrote 51.18 (SD = 17.26), and Lara wrote 115.56 (SD = 32.01) words. That
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is, the text length from baseline to intervention increased by 122.53%,115.49%, and 99.83%
for Lene, Yusem, and Lara, respectively.

As illustrated in Figure 1, Lene showed a negative trend in the baseline but a direct increase
in performance upon the onset of the intervention. After the initial increase, a downward
trend can be observed again, before data eventually increased rapidly and steeply. Yusem
initially showed a drop in data in Phase A, before the values stabilized with a slight positive
trend. Here, again, a level effect is visible as the intervention set in, and overall a gradual
increase with a smaller drop in data at the end. Finally, up to the first measurement point
Lara showed a very stable baseline with a level effect from Phase A to Phase B. In Phase B
the data increased steadily. Only at measurement times 11 and 12 a drop in the data is
visible before it rises again. All in all, there was a steady increase in data in Phase B for all

three participants.
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Data for the Writing Scores in Phase A and B for All Participants



WRITING INSTRUCTION MATTERS 109

The descriptive data (Table 2) show an increase of 189.81% from Phase A to Phase B for
Lene and a maximum achieved value of 24.00 in the intervention phase. Yusem displayed
an increase of 138.80% and a maximum value of 23.00 in Phase B, while Lara had a

maximum value of 25.00 and an increase of 188.86%.

Table 2

Descriptive Data for the Dependent Variable Across All Participants

N(A)  N(B) M (A) (SD) M (B) (SD) Max (B)  MBD
Lene 3 12 6.67(1.15) 19.33(4.68) 2400  189.81%

Yusem 4 11 7.50(2.38) 17.91(4.13) 23.00  138.80%
Lara 6 9 7.00(2.00) 20.22(3.87) 25.00  188.86%

Note. N = number of measurement times; A = baseline; B = intervention; M = mean; SD =

standard deviation; Max = maximum value in Phase B; MBD = mean baseline difference.

Additionally, overlap indices (Table 3) were calculated to obtain further information about the
effectiveness beyond the descriptive analysis. For this purpose, the non-overlap of all pairs
(NAP; Parker et al., 2011), the percentage of non-overlapping data (PND; Scruggs et al.,
1987), and Tau-U (Parker et al., 2011) were used. The p-value for the PND was calculated
according to Tarlow and Penland (2016). For Tau-U, we applied the calculation formula that
takes an A Phase trend into account (A vs. B + trendB — trendA). For the NAP, strong and
significant effect sizes were identified (p<.01) across all students. The same goes for the
PND. Regarding Tau-U, all students displayed a large change: Lene (0.74, p<.001), Yusem
(0.72, p<.01), and Lara (0.75, p<.001).

Table 3

Overlap Indices for the Dependent Variable Across All Participants

Name NAP p PND p Tau-U p

Lene 100.00 <.01 100.00 <01 0.74 <.001
Yusem 98.00 <01 90.91 <01 0.72 <01
Lara 100.00 <01 100.00 <01 0.75 <.001

Note. NAP = non-overlap of all pairs; PND = percentage of non-overlapping data.
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To complete the visual and quantitative analysis, a regression model (Table 4) was

calculated per child and across all participants (Level 1 and Level 2 analysis). Lene and

110

Yusem show statistically significant level effects (p<.05) with beta coefficients of 6.67 (Lene)

and 6.207 (Yusem). Lara’s data revealed a significant level (p<.01) and slope effect (p<.05)

from Phase A to Phase B. Her performance increased by 1.66 scale points per intervention

session. Level 2 analysis indicates no overall trend in Phase A. There was a statistically
significant level effect (p<.001) and a statistically significant slope effect (p<.05), with an

average increase of 0.73 scale points per intervention session.

Table 4
Regression Model for Dependent Variable Across All Participants (Level 1 and Level 2
Analysis)
B SE t p
Lene
Intercept 8.67 4.00 217 .05
Trend -1.00 1.85 -0.50 .60
Level 6.67 2.88 2.31 <.05
Slope 2.08 1.87 1.11 .29
Yusem
Intercept 10.50 3.1 3.38 <.01
Trend -1.20 1.13 -1.06 .31
Level 6.21 2.68 2.32 <.05
Slope 2.20 1.16 1.90 .08
Lara
Intercept 9.60 2.50 3.84 <01
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Trend -0.74 0.64 -1.16 27
Level 10.50 2.76 3.81 <.01
Slope 1.66 0.73 2.27 <.05
Overall
Intercept 6.373 1.165 5.469 <.001
Trend 0.246 0.314 0.784 44
Level 5.939 1.369 4.338 <.001
Slope 0.728 0.328 2.219 <.05

Finally, all three students completed a social validity questionnaire. Responses showed that
they enjoyed writing the stories, found the instruction helpful, viewed their writing skills as
being better than before the intervention, and would recommend the training to their friends.
Lene gave a neutral response to the question of whether she liked the feedback at the
beginning of each session. However, the two other children found it helpful to receive a
response to their texts.

4. Discussion

4.1. Main Findings and Implications

Results from data collected during the intervention show that the simultaneous prompting
procedure with non-targeted information was effective in teaching composition to all three
students. The visual analysis revealed a direct increase at the onset of the intervention for all
participants. Interesting, the visual analysis also indicates phases during the intervention
where the data show a decline that is followed by an increase in writing quality. This may be
linked to external reasons like the writing prompt, low motivation, the time of day when the
intervention took place, or other factors related to the setting.

In summary, all participants showed a steady increase in the quality of their writing
throughout the intervention phase, with mean gains ranging from 99.83 % to 122.53%
between Phase A and Phase B. Overlap indices (NAP, PND, Tau-U) further demonstrate that
the intervention was highly effective with statistically significant results for all students.

The results of this single-case analysis add to the growing body of research on strategies
that can help students with LD to improve their writing (Cook & Bennett, 2014; Gillespie
Rouse & Sandoval., 2018; Kaldenberg et al., 2016). The findings are also consistent with

those of other research linked to teaching chained academic tasks to students with
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disabilities using the simultaneous prompting procedure (Hudson et al., 2013; Pennington et
al., 2014; Tekin-Iftar et al., 2018). As such, they add to the limited body of research on the
effectiveness of a simultaneous prompting procedure on the academic task of composition
writing for students with LD. However, more research is needed with regard to specific types
of tasks and specific disabilities to further validate its general effectiveness (Tekin-Iftar et al.,
2018).

Observations in this study were consistent with the findings of MacArthur and Graham
(1987), that struggling writers generally invest little time on planning activities. As a
consequence, their stories tend to be short, incoherent, and often incomplete (Englert &
Raphael, 1988; MacArthur & Graham, 1987). Furthermore, weak text production skills exert
an additional strain on students’ limited working memory and can negatively impact how well
and how much they write (Graham et al., 2017). Hence, the step-by-step guidance and
feedback provided by the simultaneous prompting procedure throughout the writing process
may be able to support planning as well as generally reduce the cognitive load required to
orchestrate the complexity of the writing process. Once teachers and students are trained in
using this procedure, it can be applied to a variety of tasks, making it a particularly
interesting and versatile tool for teachers. Additionally, students indicated that they enjoyed
the intervention and found it useful in improving their writing. Thus, there is social validity to
using this intervention with students with LD, at least for the participants in this study. This is
a crucial factor, as strategies to increase engagement and motivation for writing can lead to
improved writing productivity (e.g., Grunke, 2019).

4.2. Limitation and Future Research

The study is subject to certain limitations. First of all, it included data from only three
participants. The study was conducted at one school, the participants were of similar age
and educational background, and all of them attended the fourth grade. Therefore, it is not
possible to generalize the findings to the cohort of all struggling writers or all students with
LD. Further research with larger and more diverse groups would be beneficial for evaluating
the promising effects of simultaneous prompting as a chained task intervention in the
academic field of writing. Another limiting effect concerns the research design. Due to time
constraints and difficulty conducting in-class interventions during the Covid pandemic, we did
not collect any followup data. As a consequence, maintenance effects on writing outcomes
were not observed. However, in other experiments, simultaneous prompting procedures
were found to generate maintenance effects for writing-related tasks (Hudson et al., 2013;
Pennington et al., 2010, 2012, 2014) as well as for both discrete and chained non-writing
-elated tasks (Tekin-Iftar, 2018). In future studies, a collection of writing samples across
participants prior to and following the intervention could be assessed to generate insights

into possible generalization effects (Hudson et al., 2013).
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Another factor limiting the results of this study is the complexity of assessing the quality of a
text. Rubrics are currently the most common method used to assess the quality of writing
probes over time (Grunke et al., 2019), but the risk of subjectivity can still limit the inference
with a higher probability of low inter-rater reliability scores between assessors. For this
reason, in the present study, two assessors scored the writing probes independently using
an adapted writing rubric; in addition, a paraprofessional unfamiliar with the study rated three
randomly selected texts produced during baseline and seven randomly selected writing
probes produced during intervention, resulting in a percentage of agreement of 0.93
between assessors. An additional limiting factor with regard to the validity of the intervention
is that both cognitive and motivational variables can support students in their writing
progress (Graham et al., 2017). The study did not measure which method was responsible
for the positive outcome and to what extent.

Finally, Pennington et al. (2014) used simultaneous prompting in combination with
computer-assisted instruction (CAl) and found positive effects for story composition. It would
be beneficial to conduct more research on how CAl or technology-aided instruction and
intervention (TAIl) and simultaneous prompting procedures can be combined as a way to
maximize both the positive effects computers can add to an intervention (Gruinke, 2006) and
the systematic instruction of a simultaneous prompting procedure.

4.3. Conclusions

Despite the above limitations, the simultaneous prompting procedure with non-targeted
information was found to be effective for improving the quality of stories of three students
with LD in the academic field of writing instruction. Thus, the results of this study offer insight
into a previously unexplored area of writing with students with LD. The findings strongly point
to simultaneous prompting with non-targeted information being a successful method of
improving the quality of stories written by students with LD. More research is needed to
further strengthen the evidence found in this experiment, taking into consideration the

limitations mentioned above when replicating the study.
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