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Abstract: Current writing models suppose that the production of a good-quality text is a complex
interaction of low-level transcription skills (handwriting fluency and spelling) and higher-level cognitive
and text-specific formulation skills (such as building cohesion and using diverse and appropriate
vocabulary). Low-level transcription skills, albeit important for text quality, can only explain a small part
of its variance. Therefore, in this paper we investigate whether there exist children who show discrepant
achievements in text quality and low-level transcription skills and how they can be characterized in
terms of higher-level text-specific formulation skills. A total of 186 native German-speaking 5th to 7th
grade students had to complete transcription skills tests and write a narrative text. Text quality and text-
specific formulation skills were measured. The following results were obtained: (1) Students with double
dissociations (deficient transcription skills/ age-appropriate text quality or the reverse) could be
identified; (2) these groups differed significantly in text-specific formulation skills, namely lexical
diversity, correct sentence building, and local cohesion. Generally, children with the same low-level
transcription skills (whether age-appropriate or deficient) who wrote better texts, achieved higher
scores in these variables. The findings emphasize the importance of text-specific formulation skills and
their consideration in writing instruction.
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1. Introduction

There is a consensus that many children are not able to produce good-quality texts (Graham
et al., 2023). However, composing a good-quality text is a key competence in social life, at
school (Crossley & McNamara, 2016; Graham & Perin, 2007; National Commission on Writing,
2003) and at work (T. McNamara et al., 2019). Writing models have shown that the production
of a good-quality text is a complex interaction of several subskills at different hierarchical
levels (Berninger & Winn, 2006; Kim & Graham, 2022). At a lower level, transcription skills
such as spelling and handwriting fluency build the basis; at a higher level, formulation skills at
text level, such as lexical diversity or cohesion, and which are therefore referred to as (text-
specific) formulation skills, are necessary for good text quality. The point here is that, while
performance in low-level transcription skills alone might not be sufficient to produce good-
quality texts, these skills are still needed (Philippek et al., 2024). Therefore, on the one hand
it is hypothesized to find children with normal to high performance in transcription skills but
poor text production (based on writing modeling assumptions (Philippek et al., 2024) due to
poor performance in those higher-level text-specific formulation skills). On the other hand,
the question arises whether there are children with poor performance in transcription skills
but high competence in text production due to high performance in formulation skills. The
aim of this study is therefore to examine whether these assumptions are correct and whether
double dissociations exist in this form.

1.1  Writing competence

Producing a text is a complex process that requires a broad set of skills which vary depending
on the specific demands of the writing task environment (Hayes, 2012). How well a text is
written is operationalized by the text quality (Feenstra, 2021). High text quality is
characterized by the writer’s attention to the reader’s needs, generation, selection and
organization of ideas, familiarity with appropriate text patterns, and the ability to produce a
coherent text that fulfils its intended purpose (Harsch et al., 2007; Hennes et al., 2018). To
achieve a good-quality text, the writer must meet these demands in a goal-oriented manner,
while also following the conventions of the specific genre (Beers & Nagy, 2009; Hayes, 2012).
For decades, various writing models have sought to explain the subskills which are needed for
producing a good-quality text (e.g., Berninger & Winn, 2006; Hayes, 2012; Kim & Graham,
2022). There is a consensus that a good-quality text should be orthographically correct,
lexically diverse, coherent and adapted to the target group and text genre (Becker-Mrotzek et
al., 2014; MacArthur et al., 2019; Olinghouse & Wilson, 2013).

Despite numerous models that already depict the writing process as well as the interaction
of the various subskills very well, there is still a lack of sufficient information about the
underlying construct of text quality, which makes operationalization difficult. A distinction is
currently made between global and analytical ratings. The former involve judgements of the
entire text: In most cases, a multi-level scale is used, the different levels of which are defined
by various criteria of text quality (N. Lindauer & Sommer, 2018). The advantage of this variant
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its time efficiency (N. Lindauer & Sommer, 2018; Neumann, 2017). However, global ratings
vary significantly because each rater has their own criteria for what makes a text good (Myford
& Wolfe, 2003). In analytical ratings, a text is assessed on the basis of individual dimensions in
the form of items. The items within so-called analysis grids relate, for example, to the
structure, content, and linguistic composition of a text. The advantages of this approach are
that, on the one hand, raters can obtain a more differentiated picture of the text and, on the
other hand, they can provide differentiated feedback (N. Lindauer & Sommer, 2018;
Neumann, 2017). Here the question arises whether the chosen items are a valid
representation of the underlaying construct of text quality (Sadler, 2009). Although, according
to current studies, both methods represent an appropriate way of assessing text quality, there
are also studies in which the results regarding reliability differ widely (Lesterhuis et al., 2017).
For this reason, another form of text quality assessment, which also saves resources, has come
to the foreground in research: comparative judgement. This is based on the premise that
raters are more consistent in comparing performance than in giving grades for individual
performance (Thurstone, 1927). According to this approach, holistic assessments are done by
a group of raters whose task is to compare two texts globally in several rounds and decide
which is of higher quality, resulting in a binary decision matrix (McMahon & Jones, 2015).
Based on a logistic model, a ranking can then be created across all texts from best to worst
text quality (Lesterhuis et al., 2017), which can be considered as the collective agreement of
raters regarding the extent to which a particular text is of higher quality than the other texts
(van Daal et al., 2019). Studies have shown that the comparative judgement method has a
high reliability and consistency in the evaluation of text quality and thus offers the possibility
of overcoming reliability problems in the evaluation of writing (Lesterhuis et al., 2017),
provided that 12 or more comparisons per text are made (Verhavert et al., 2019). A major
advantage of this method is that even inexperienced raters can achieve reliable results
(Boonen et al., 2020). It therefore represents a solution for operationalization in research.
However, it is not possible to derive indications for the promotion of writing competence from
this method. It remains unclear which subskills should be given the most attention in writing
instruction.

1.2  Transcription skills are important, but are they all that count?

The most basic skills in writing are transcription skills. These include spelling, which is the
retrieval, recognition, and presentation of orthographic symbols, as well as handwriting
fluency, which involves the fine motor movements needed to produce these orthographic
symbols (Abbott & Berninger, 1993). Both spelling and handwriting fluency are key
competences, especially for beginning writers (Graham & Santangelo, 2014; Santangelo &
Graham, 2016).

Research findings suggest that the writing process can be affected by poor transcription
skills. With poor spelling, for example, writers use a lot of cognitive resources to solve spelling
problems, which may have a negative impact on text quality (Breetvelt et al., 1994). Similarly,
poor handwriting fluency might impact idea generation because slow writers may find it
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difficult to hold their ideas in mind while writing. In support of this claim, there is evidence
that novice and slow writers tend to produce better texts when speaking than when writing
(Bereiter & Scardamalia, 1987; Graham, 1990; Hayes & Berninger, 2010). Empirical studies
support these assumptions by confirming that transcription skills have a significant influence
on text quality from 15t to 9t grade, both directly and indirectly via other cognitive skills or
higher-level writing skills. For example, Graham et al. (1997) found that handwriting fluency
and spelling accounted for 25% of the variance in text quality in primary grades (1-3) and for
42% of the variance in text quality in intermediate grades (4-6). This is consistent with a
longitudinal study by Abbott et al. (2010), which showed that spelling skills were a stable
predictor of text quality from 15t to 7th grade, and that handwriting fluency had a direct effect
on text quality from 3™ to 4t grade. Cordeiro et al. (2020) were also able to prove the
relevance of transcription skills for text quality in 2" graders, while Limpo and Alves (2013)
found a direct effect of transcription skills on text quality for 4th to 6th graders, though this
effect was indirect — via planning and self-efficacy — in secondary school students (grades 7 to
9). Limpo et al. (2017) found similar indirect effects of handwriting fluency via higher-level
planning skills and indirect effects of spelling via higher-level translating skills (such as
syntactic correctness and ability to combine sentences) in secondary school. The authors
suggest that transcription skills continue to impact text quality in secondary school by
constraining the higher-level skills.

In order not to hamper the writing process, it is necessary that transcription skills are
automatized. This frees up cognitive capacity for higher-level writing skills. Transcription
automatization is reached when students write quickly without misspellings (Graham &
Santangelo, 2014; Limpo & Alves, 2013). The relationship between transcription skills and text
quality becomes increasingly less important in higher grades, which is a desirable outcome of
instruction (Sturm et al., 2017). Although it is not exactly clear at what age full automatization
of transcription skills can be expected, it is evident that they can only be achieved through
extensive and, above all, explicit practice (Graham & Santangelo, 2014; Santangelo & Graham,
2016). Transcription skills are attained through systematic training that includes the fast and
correct transcription of letters, words, and even entire texts (Graham & Santangelo, 2014;
Limpo & Alves, 2013). Improvement of transcription skills appears in the production of longer
texts (Sturm, 2017), which is known to be associated with text quality (Fleckenstein et al.,
2020; MacArthur et al.,, 2019). Studies have shown that this systematic training of
transcription skills is effective for both primary school students (Alves & Limpo, 2015;
Hurschler Lichtsteiner et al., 2018; Limpo & Graham, 2020) and weaker intermediate school
students (Limpo et al., 2017). Meta-analyses on writing instruction from 15t to 12th grade also
confirm the effectiveness of these trainings (Graham & Harris, 2018; Graham & Santangelo,
2014; Santangelo & Graham, 2016) and the relevance of daily practice to produce good-quality
texts (Berninger et al., 2002; Limpo & Alves, 2018; Santangelo & Graham, 2016). Rocha et al.
(2022) postulate that this explicit and extensive training should continue even beyond the
primary school years until a sufficient level of automatization has been achieved. As a
consequence of the importance of transcription skills for text quality, the promotion of
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transcription skills in schools has become the focus of writing instruction. However, this means
that writing instruction often lacks a balanced relationship between writing strategies and
low- and higher-level subskills (Cordeiro et al., 2020; Graham & Harris, 1997; Moats et al.,
2006). Although transcription skills are an important part of text composing, they are probably
not the only or even the most important part of composing competence (T. Lindauer &
Schmellentin, 2017).

1.3  The role of text-specific formulation skills

The importance of higher-level text-specific formulation skills is assumed in writing models,
which attempt to understand the complex construct of writing competence by describing the
subskills involved and how they interact to produce a good-quality text. A well-known writing
model that includes various subskills of writing competence is the Not-So-Simple View of
Writing Model (Berninger & Winn, 2006). In addition to transcription skills, this model includes
executive functions and text generation. Here, transcription skills and executive functions
support text generation in a system that coordinates working memory functions (Berninger &
Winn, 2006). However, the Not-So-Simple View of Writing Model does not provide a detailed
description of how the individual writing processes are coordinated. To address this, Olive
(2014) developed a parallel and cascading model of writing processes. He postulated that,
depending on the availability of cognitive resources, the different writing processes can occur
simultaneously in parallel processing. Skilled writers can plan upcoming content while writing
the current segment. Additionally, he conceptualized writing as a cascading process, in which
information flows continuously from higher-level processes of text conceptualization (e.g.,
planning) to low-level processes (e.g., handwriting). Unlike strict serial models, the cascading
process allows a low-level process to start before the higher-level one is fully completed
(Olive, 2014). While Olive’s parallel and cascading model of writing focuses on the writing
process, Philippek et al. (2024) introduced a model called the Cascaded Model of Writing
(CASMOW), which examines the interaction of different subskills and their influence on text
quality. The model includes various subskills that are arranged in cascades: Executive
functions, low-level transcription skills and text-specific formulation skills (termed higher-level
text-specific skills) including the usage of a diverse and appropriate text-specific vocabulary
and the ability to establish cohesion. Empirical findings of CASMOW show that, in 5t to 7th
grade students, text-specific formulation skills mainly influence the text quality of narratives,
while transcription skills and executive functions only indirectly contribute to text quality
(Philippek et al., 2024).

The significant effects of these text-specific formulation skills on text quality have already
been confirmed in numerous studies in which these subskills were considered in isolation (Cox
et al., 1990; Gomez Vera et al., 2016; MacArthur et al., 2019; Olinghouse & Wilson, 2013). In
the context of text-specific vocabulary, a prominent measurement is lexical diversity, which
assesses the range of vocabulary used in a text (McCarthy & Jarvis, 2010). There is evidence
that this measure is a significant predictor of text quality in late primary school and early
secondary school (Cameron et al., 1995; Gomez Vera et al., 2016; Olinghouse & Wilson, 2013).
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In the context of text-specific vocabulary, the use of appropriate words is also an important
measure. Significant correlations with text quality have confirmed this (Mathiebe, 2019).
Coherence is also important because a well-structured text makes it easier for the reader to
understand the goal of the writer and to create a picture in their mind (Averintseva-Klisch,
2018). Cohesion, as the measurable part of coherence on the surface level of a text, can be
captured by connectors and other references between sentences (Schwarz, 2001; Zifonun,
2000). Numerous studies verify the significant effect of cohesion measures on text quality
from late primary and early secondary school (Cameron et al., 1995; Cox et al., 1990) to
university students (Crossley & McNamara, 2010; MacArthur et al., 2019).

1.4  The current study

Based on the assumptions of the writing models outlined above and the reviewed literature,
we hypothesised that there are children with age-appropriate performance in transcription
skills but poor text production, which could be explained by the construct of double
dissociations. Double dissociations of this kind are generally interpreted as an indication that
the respective cognitive functions — even if they are correlated — might involve different
cognitive mechanisms (Gegenfurtner et al., 2022). In this case, writing competence (measured
by text quality) might imply different mechanisms than basic transcription skills. In this study,
we investigated whether there are students who show this double dissociation of
transcription skills and text quality. We therefore examined spelling and handwriting fluency
separately with regard to double dissociation to determine whether this applies to both
components. Where groups of double dissociation existed, we determined whether they can
be characterized by their performance in text-specific formulation skills.

The following research questions will be addressed:

1. Isthere clearly definable double dissociation in the performance of low-level transcription
skills and text quality in 5t to 7t grade students (age-appropriate text quality/ deficient
low-level transcription skills or deficient text quality/ age-appropriate low-level
transcription skills)?

2. If double dissociation exists, does it differ with regard to text-specific formulation skills, so
that these skills explain students’ performance in text production?

2. Method

2.1  Participants

The sample comprised 186 native speaking students from two randomly selected schools in
North Rhine-Westphalia (Germany), where students can obtain a higher education entrance
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qualification.! Students were between nine and 14 years old (M = 11.75; SD = 1.05; 48%
female). Fifty-seven (30.6%) of these were 5t graders, 63 (33.9%) 6t graders and 66 (35.5%)
7t graders from three classes each.

2.2 Measures

2.2.1 Handwriting fluency

To test handwriting fluency, the alphabet task of the Detailed Assessment of Speed of
Handwriting (DASH; Barnett et al., 2007) was conducted. For this, students were asked to
write down the alphabet in lowercase letters in correct order as often as possible in 60
seconds. The number of correct letters corresponded to the final score: The higher the score,
the faster the handwriting fluency. The alphabet task has a satisfactory convergent validity
and interrater reliability (ICC = .99) (Barnett et al., 2009).

2.2.2 Spelling

The Hamburger Schreibprobe (Hamburger Spelling Test [HSP]; May et al., 2018) was used to
assess spelling abilities. This test consists of a dictation of words and sentences in which
alphabetical, orthographic, and morphemic strategies must be applied. The number of
correctly spelt words was used for calculation. The higher the score, the better the spelling
ability. The HSP has a satisfactory convergent validity and a reliability of Cronbach’s a = .94 at
the word level (May et al., 2018).

2.2.3 Text Quality

Students were asked to write a narrative on the topic “What if | could fly...”. Their texts were
typed and corrected for spelling. To assess text quality, the comparative judgement method
was used as this is a robust method for comparing complex constructs like text quality (Pollitt,
2012b; van Daal et al., 2022). This procedure involves a pairwise comparison of texts by a large
number of raters. One rater was randomly shown two texts at the same time. The rater was
then asked to decide which of the two texts was better by clicking on it. Raters were not
trained or given specific criteria to focus on: Each rater could decide individually what
constitutes a good-quality text. Therefore, it is possible that some raters had a broad view and
focused on multiple elements, while others had a narrow view and focused only on single
elements (van Daal et al., 2019). Furthermore, it remains unclear which aspects of the text
surface were most important when evaluating the texts. However, comparative judgement
assumes that the multiple ratings of each text and the resulting final ranking reflects a
common consensus of all ratings and thus also the construct of text quality, which contributes
to its validity and reliability (I. Jones et al., 2015; Pollitt, 2012a). Therefore, the students’ texts

1 Corresponds to the German school type “Gymnasium” and “Gesamtschule”.
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were scored by 65 naive raters with no prior text scoring experience through 15 pairwise
comparisons per rater, resulting in each text being scored 79 times. The absolute number of
comparisons made was 961, resulting in a satisfactory scale separation reliability of r = .73
(analogous to Cronbach’s alpha). Using a logistic model, a logit score was then calculated from
the ratings of all texts indicating the probability for a particular text to “win” the pairwise
comparison (Pollitt, 2012b). The higher the logit score, the better the text (L. Jones &
Karadeniz, 2016). In this way, the ranking reflects the different views on text quality and also
reduces the discrepancies between the raters (van Daal et al., 2022). In this study, the entire
rating was carried out using the online tool Comproved (www.comproved.com).

2.2.4 Text-specific vocabulary

In addition to text quality, children's texts were used to determine text-specific vocabulary, as
this ability is one of the text surface characteristics which should be assessed in context
(Cameron et al., 1995). There are various measures for operationalizing text-specific
vocabulary. The best-known is lexical diversity, which describes the range of the vocabulary
of an entire text. In this study, the Measure of Textual Lexical Diversity (MTLD) was calculated,
which is largely unaffected by the length of the text and is therefore reliable (McCarthy, 2005).
Satisfactory validity is demonstrated by MTLD’s correlation with other measures of lexical
diversity (McCarthy & Jarvis, 2010). The MTLD was calculated by counting how often a type-
token ratio (TTR) of .72 (determined as the stabilization point) was reached in the text. This
was calculated from the beginning to the end of the text. The text was then analyzed again
from the reverse to calculate a second MTLD score. The average of the two scores formed the
final MTLD score. The higher the score, the better the lexical diversity. The MTLD was
calculated in this study using R (R Core Team, 2022).

2.2.5 Appropriate Word Usage

Equally relevant for the reader's understanding and thus for a good-quality text is the selection
of appropriate words (Mathiebe, 2019). In this study, word appropriateness was measured by
counting inappropriate word-usages (children wrote for example: “Fire would burst from my
wings” or “[The world] expands with the tears of people”). These were determined and
counted by two linguistic experts. As the number of inappropriate words is influenced by the
length of the text, the count was divided by the number of words in the text. The interrater
reliability was k = .88 (p <.001). Disagreements were discussed until a consensus was reached.
The higher the score, the higher the appropriate word-usage.

2.2.6 Cohesion

To determine cohesion in the text, the same procedure was used as for appropriate word-
usage. For this purpose, various cohesion measures were determined for assessment: The
measure of local cohesion (lacks of references or connection of elements that do not belong
together) as well as grammatical aspects such as sentence errors (incorrect syntax caused by
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missing words or incorrect word order) and tense errors (inappropriate change between
tenses), which can also create incoherence due to internal grammatical inconsistency (Klotz,
2022; Schwarz, 2001), were evaluated. The interrater reliability between the raters was k =
.87 (p < .001) for local cohesion errors, k = .89 (p < .001) for sentence errors, and k =.92 (p <
.001) for tense errors. Again, in case of disagreement the raters discussed until reaching
consensus. Because these measures were also influenced by the text length, quotients were
formed by dividing local cohesion errors by the number of propositions, sentence errors by
the number of sentences, and tense errors by the number of verbs. For easier interpretation,
scores were inverted: The higher the score, the more cohesive the text.

2.3 Procedure

Data collection was carried out for one school lesson of 45 minutes on two different days. All
tests were performed in the same order in each class: In the first lesson the writing task was
conducted and in the second lesson the alphabet task and HSP were carried out. For the
assessment the students used paper and pencil.

2.4  Statistical Analysis

Data analysis was conducted using SPSS version 29 (IBM Corp., 2023) as well as R (R Core
Team, 2022). In order to determine whether there are students with poor transcription skills
but age-appropriate performance in text quality or the reverse, students were categorized
(separately) based on their spelling, handwriting fluency, and text quality skills. A percentile
score at or below 20 was categorized as deficient achievement, while a percentile score at or
above 25 was defined as age-appropriate performance. Percentile scores between 20 and 25
were not considered (Moll & Landerl, 2009). Since in this study the standard values of the HSP
are related to categorization as deficient and age-appropriate, performance below 20%
corresponded to a percentile rank of the HSP of between 1% and 31% for all school types. Of
these, 63% of the weaker sample have a percentile rank below 15%, which can be regarded
as an indication of the need for support, showing that the categorization made in this study
corresponds to the weaker students.

Based on this categorization, in a next step, spelling or handwriting fluency skills were
related to performance in text quality. A configural frequency analysis (CFA) was conducted
to examine the patterns of symptom occurrence across variables (text quality, spelling,
handwriting fluency). The Pearson chi-square test was used to compare observed and
expected frequencies, and configurations with significant deviations were classified as types
(significantly more frequent) or antitypes (significantly less frequent). The group differences
in text-specific formulation skills were then analyzed using analyses of variance (ANOVAs).

Nonnormality and outliers: After eliminating outliers based on the 1.5 x IQR criteria,
handwriting fluency and text quality were found to be normally distributed. The other
variables were not normally distributed (Table 1). Therefore, the parametric analysis was
repeated based on 1000 bootstrap samples, which revealed essentially the same results for
all analyses. Descriptive statistics for all variables are shown in Table 1.
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Table 1. Means and Standard Deviations for all Variables of the Study

Measures Mean Standard Range Skewness Kurtosis
deviation

Handwriting fluency 63.25 23.00 8-138 -0.0 0.09
Spelling 36.94 8.24 13-49 (49)a -0.69 -0.38
Lexical diversity 58.17 23.30 15.85-153.00 1.01 1.78
Appropriate words 0.99 0.02 0.91-1.00 2.01 5.0
Local cohesion 0.89 0.12 0.38 -1.00 1.34 2.22
Correct tense 0.89 0.13 0.46-1.00 1.18 0.63
Correct sentences 0.90 0.16 0.00-1.00 2.61 9.38
Text quality 0.06 134 -3.84-2.99 -0.38 0.12

2 theoretical maximum

3. Results

3.1 Correlations

Zero order correlations revealed that both transcription skills and formulation skills (with the
exception of correct tense) had an effect on text quality with lexical diversity and (local)
cohesion being the best predictors (Table 2). What is also shown is that — as theoretically
assumed —transcription skills had an influence on some text-specific formulation skills, namely
lexical diversity, cohesion, and correct sentences (the latter only for spelling, not for
handwriting fluency).

Table 2. Correlations of Variables

Handwriting Spelling Lexical Appropriate Local Correct Correct
fluency diversity words cohesion tense sentences

Spelling A1%*

Lexical 25%* 34%*

diversity

Appropriate .01 .07 .18*

words

Local .01 A7* J19** .06

cohesion

Correct tense .03 .05 .07 .01 .02

Correct .04 33%* .05 .01 .03 .06

sentences

Text quality .30** A4** 53%* .20%* .28%* .09 .36%*

Note. ** p< .01, * p< .05
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3.1.1 Double dissociation groups of low-level transcription skills and text quality
According to our categorization, four groups were identified for spelling and handwriting
fluency as transcription skills: 1) students with age-appropriate text quality (TQ) and age-
appropriate spelling (SP; 67.0%; N = 114) or handwriting fluency (HF; 68.5%; N = 115) skills
(TQ+/ SP+ or HF+); 2) students with age-appropriate text quality and deficient spelling (11.8%;
N = 20) or handwriting fluency (11.9%; N = 20) skills (TQ+/ SP- or HF-); 3) students with
deficient text quality and age-appropriate spelling (11.8 %; N = 20) or handwriting fluency
(11.3 %; N = 19) skills (TQ-/ SP+ or HF+); and 4) students with deficient text quality and
deficient spelling (9.4 %; N = 16) or handwriting fluency (8.3 %; N =14) skills (TQ-/SP- or HF-)
(Figure 1).

16 students did not fall into any spelling group, and 18 students did not fall into any
handwriting fluency group. Ten of these students were identical.
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Figure 1. Spelling/ Handwriting Fluency vs. Text Quality Double Dissociation Groups

Note. X-axis: fractional rank percent of scores of HSP; y-axis: fractional rank percent of text quality; SP =

spelling; TQ = text quality; + = age-appropriate performance; - = deficient performance.

As the profiles for spelling and handwriting fluency were created separately, it is also
interesting to look at whether there is an overlap of students in the respective groups. The
CFA revealed several configurations where an overlap of students was found across different
combinations of variables. If the overlaps are linked to the group sizes of the individual
profiles, it can be seen that the students overlap to some extent between handwriting fluency
and spelling. The overlap of students who had developed age-appropriately in all three
variables was highest and was also significantly more frequent than expected (observed = 98;
expected = 79.91; p = .022). The lowest overlap of students was found for poor text quality
and handwriting fluency, but age-appropriate spelling. This provided an observed frequency
of 6 students, which was expected (p =.403). The CFA also provides information on the extent
of overlap between the four groups determined by spelling and handwriting fluency
performance. A total of 98 identical students were assigned to Group 1 for both spelling and
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handwriting fluency (TQ+/ SP+/ HF+). Group 2 (TQ+/ SP-/ HF-) comprised nine, Group 3 (TQ-/
SP+/ HF+) comprised 12 and Group 4 (TQ-/ SP-/ HF-) comprised 8 identical students (Table 3).

Table 3. CFA: Overlap of Students with Poor/ Good Performance in Text Quality, Handwriting Fluency, and

Spelling
Text Spelling Handwriting Observed Expected Result z p
quality fluency frequency frequency
<20 <20 <20 8 1.50 type 5.32 >.001
<20 <20 >25 7 5.63 neutral 0.58 .283
<20 >25 <20 6 5.43 neutral 0.25 403
<20 >25 >25 12 20.44 antitype -1.87 .031
>25 <20 <20 9 5.85 neutral 1.30 .096
>25 >25 <20 11 21.23 antitype -2.22 .013
>25 <20 >25 11 22.02 antitype -2.35 .009
>25 >25 >25 98 79.91 type 2.02 .022

Note. Global test x?(4) = 48.38*. Types and antitypes based on Bonferroni corrected alphas (5 %).

3.1.2 Group differences in text-specific formulation skills
ANOVAs with double dissociation groups as independent variables and formulation skills as
dependent variables indicated that the use of text-specific formulation skills differed
significantly depending on the transcription skills/TQ group.

For spelling, profiles differed significantly in the use of lexical diversity (F (3, 166) = 10.37;
p <.001; np?=.16), correct sentences (F (3, 166) = 7.97; p < .001; np? = .13), and local cohesion
(F (3, 166) = 4.12; p = .008; np? = .07), but not in the use of appropriate words (F (3, 166) =
2.12; p=.1) and correct tense (F (3, 166) = 0.71; p = .55). Within the text-specific formulation
skills, various homogeneous subgroups crystallized, which showed the same use of the
particular skills. Means and post hoc comparisons revealed that, in spite of deficient spelling,
Group 2 (those with age-appropriate text quality) had fewer problems in building correct
sentences and establishing local cohesion than Group 4 (deficient spellers/ deficient writers).
For lexical diversity, Group 2 formed a homogeneous group with Group 4. The deficient text
quality/ good spelling group (Group 3) had more problems than the good text quality/ good
spelling group (Group 1) in using a lexical diversity of words. The nondiscrepant groups
(Groups 1 and 4) differed in lexical diversity, correct sentences, and local cohesion (Table 4,
Figure 2).

Figure 2 illustrates the difference between the double dissociation groups (Groups 2 and
3) and the two groups with equal performance in spelling and text quality (Groups 1 and 4). It
shows that the students who were able to produce good texts despite deficient spelling
(Group 2) used a lexically more diverse vocabulary, produced more correct sentences and
linked these together significantly more often using cohesive devices than the students with
poor spelling and poor text quality (Group 4). A comparison of the two groups who showed
age-appropriate spelling skills revealed that those students who were able to produce good
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texts (Group 1) showed greater lexical diversity and more local cohesion than their peers who
showed similarly good spelling skills but deficient text quality (Group 3).

Table 4. Performance on Text-Specific Formulation Skills. Discrepant and Nondiscrepant Groups Based on

Spelling
(1) TQ+/ SP+ (2) TQ+/ SP- (3) TQ-/SP+ (4) TQ-/ SP- F (3, 166)
Lexical diversity 27a -.23ab -.62b -.83b 10.37**
Appropriate words .10 -.028 -.45 .03 2.12
Correct sentences .24a -.07a -.29a -.89b 7.97**
Local cohesion .16a .05a -.35ab -.63b 4.12%*
Correct tense -.01 .25 -2 -.05 0.71

Note. Text-specific formulation skills are z-standardized; TQ = text quality; SP = spelling; *p < .05; **p <

.01. Superscript letters represent homogeneous subgroups.

04
——1) TQ+ SP+ (N =114)

02 2) TQ+ SP- (N = 20)

\ 3) TQ/ SP+ (N = 20)
0

4) TQ-/ SP- (N = 16)
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08 O

-1
Lexical diversity Appropriate Correct Local cohesion Correct tense
words sentences

Figure 2. Anova Statistics of Performance Profiles of Spelling and Text-Specific Formulation
Note. The y-axis shows the z-standardised measures of the text-specific formulation skills. The circles

indicate the homogeneous subgroups.

For handwriting fluency, groups differed significantly in lexical diversity (F (3, 164) = 10.43; p
<.001; np? =.16), correct sentences (F (3, 164) = 8.03; p < .001; np? = .13), and local cohesion
(F (3, 164) = 3.51; p = .017; np? = .06), but not in the use of appropriate words (F (3, 164) =
1.65; p=.179) and correct tense (F (3, 164) = 0.89; p =.448). Means and post hoc comparisons
revealed that the group of good writers — in spite of deficient handwriting fluency (Group 2) —
had fewer evident problems in building correct sentences and using a lexically-diverse
vocabulary than the deficient handwriting fluency/ deficient text quality group (4). For local
cohesion students from Group 4 were somewhat weaker than the other groups (except
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deficient text quality/ good handwriting fluency (Group 3)), but this result did not reach
statistical significance. The deficient text quality/ good handwriting fluency group (3) had
more problems than the good text quality/ good handwriting fluency group (1) in using
lexically-diverse words, but remarkably fewer problems than the nondiscrepant deficient text
quality/ handwriting fluency group (4). Group 3 also had fewer problems in building correct
sentences than the deficient nondiscrepant group (4), and than the good text quality/
deficient handwriting fluency group (2). Building local cohesion was more difficult for Group
3 than for the good text quality groups (Groups 1 and 2). The nondiscrepant groups differed
in lexical diversity and correct sentences (Table 5, Figure 3).

Figure 3 illustrates the difference between the groups with double dissociation (Groups 2
and 3) and the two groups with equal performance in handwriting fluency and text quality
(Groups 1 and 4). It shows that the students who were able to produce good texts despite
poor handwriting fluency (Group 2) used a more lexically diverse vocabulary and produced
more correct sentences than the students with poor handwriting fluency and text quality
(Group 4). A comparison of the two groups with age-appropriate handwriting fluency showed
that the students who were able to produce good texts (Group 1) had greater lexical diversity
and more local cohesion than their peers who showed similarly good handwriting fluency but
poor text quality (Group 3).

Table 5. Performance on Text-Specific Formulation Skills. Discrepant and Nondiscrepant Groups Based on
Handwriting Fluency

(1) TQ+/ HF+ (2) TQ+/ HF- (3) TQ-/ HF+ (4) TQ-/ HF- F (3, 164)
Lexical diversity .26° -.28% -.50b¢ -.97¢ 10.43**
Appropriate words .10 -.16 -40 -.10 1.65
Correct sentences .19%0 .350 -322 -.95¢ 8.03**
Local cohesion .132 .29° -.55P -.15% 3.51*
Correct tense -.01 .23 -.05 -.34 0.89

Note. Text-specific formulation skills are z-standardized; TQ = text quality; SP = spelling; *p <.05; **p <

.01. Superscript letters represent homogeneous subgroups.
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06
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4) TQ-/ HF- (N = 14)

Lexical diversity Appropriate Correct Local cohesion Correct tense
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Figure 3. ANOVA Statistics of Performance Profiles of Handwriting Fluency and Text-Specific Formulation
Skills
Note. The y-axis shows the z-standardised measures of the text-specific formulation skills. The circles

indicate the homogeneous subgroups.

4. Discussion

In this study, we examined double dissociation between low-level transcription skills and text
quality in a sample of German-speaking secondary school children and investigated the role
of text-specific formulation skills in students with discrepant achievements.

The initial research question was whether double dissociation groups can be identified. As
hypothesized, despite the influence of transcription skills on text quality (Abbott et al., 2010;
Cordeiro et al., 2020; Graham et al., 1997; Limpo & Alves, 2013), we found double dissociation
groups in which the performance of transcription skills (spelling and handwriting fluency) and
text quality did not match. These results applied to both handwriting and spelling. Here, CFA
showed that most students performed the same in handwriting fluency and spelling. This in
turn shows that the two low-level skills develop similarly, if not interdependently, which is
also assumed in existing writing models (e.g., Berninger & Winn, 2006). Discrepant groups and
the nondiscrepant group with poor achievement in both basic transcription skills and text
quality were approximately of the same size (about 10% of the sample). As mentioned, double
dissociations might be interpreted as an indication that related cognitive functions involve
different cognitive mechanisms (Gegenfurtner et al.,, 2022). Our hypothesis was that
composing competence (measured by text quality) implies different mechanisms than basic
transcription skills. According to some writing models, e.g. the Not-So-Simple View of Writing
or the Cascaded Model of Writing (Berninger & Winn, 2006; Philippek et al., 2024), this has to
be assumed. However, as a consequence of past (positive) findings concerning the effect of
transcription skills on students’ writing skills, the focus of instruction is often on transcription
skills, but less on formulation skills (Cordeiro et al., 2020; Graham & Harris, 1997; Moats et al.,
2006).
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Since a double dissociation was found, the second research question sought to ascertain
whether there were differences in the use of formulation skills among the various groups.
Results showed that children who were good writers/ poor spellers had fewer problems in
creating correct sentences and local cohesion in comparison to children who showed deficient
performance in both text quality and spelling. Likewise, poor writers/ good spellers had more
problems with the implementation of a lexically-diverse vocabulary in their texts and were
weaker in building correct sentences and local cohesion in comparison to children who were
good in both text quality and spelling, although the latter did not reach statistical significance.
Comparing the two non-dissociation groups, the deficient group showed significantly more
problems in the use of lexical diversity, correct sentences, and local cohesion.

As with handwriting fluency, good writers/ poor handwriters had fewer problems with
lexical diversity and correct sentence building and were somewhat better, but not
significantly, in the use of local cohesion than children showing deficits in both handwriting
fluency and text quality. Children who were good writers/ good handwriters were better in
using lexically-diverse words and local cohesion than children who were poor writers/ good
handwriters. They were also somewhat, but not significantly, better in forming correct
sentences. Comparing the deficient group with poor writers/ poor handwriters with the
higher-performance group with good writers/ good handwriters, the latter were clearly better
at using lexically-diverse vocabulary and building correct sentences and tended to be better
in local cohesion. In general, all comparisons showed that lexical diversity, correct sentence
building, and local cohesion were responsible for the production of good texts, regardless of
whether transcription skills were developed to an age-appropriate level. This is in line with
previous research that confirmed the influence of these subskills on text quality in narratives
(Cox et al., 1990; Gémez Vera et al., 2016; MacArthur et al., 2019; Olinghouse & Wilson, 2013),
particularly for children who have already completed basic writing instruction and for whom
the relationship of transcription skills and text quality thus decreases with increasing schooling
(Sturm et al., 2017), even though transcription skills are still important (Abbott et al., 2010;
Cordeiro et al., 2020; Graham et al., 1997). In later schooling, there are indirect effects of
transcription skills on text quality via higher-level skills (Limpo & Alves, 2013), which can be
explained by the ongoing automatization of transcription skills, freeing up more cognitive
capacity to use higher-level skills (Berninger & Winn, 2006). In light of the aforementioned
considerations, it was unexpected that there existed a group with poor transcription skills but
good text-specific formulation skills. This result is not consistent with existing theories of
writing that require full automation of transcription skills for good text production (Berninger
& Winn, 2006; Kim & Graham, 2022). It seems that the study may have identified students
whose writing activity cannot be fully explained by existing theories of writing as there are
students who are able to use higher-level skills to produce good-quality texts, despite not
having fully automated transcription skills.

The results of this study therefore show that, regardless of the automation of transcription
skills, at least for some children, higher-level text-specific formulation skills are crucial for text
quality.
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To complete the results, appropriate word usage and correct tense did not differ significantly
between the different groups, in spelling or in handwriting fluency. It seems that these
subskills have less impact on differences in text quality. In narrative texts, a change in tense
and a wrong choice of words could be compensated by the context of a story and thus are not
as important for the quality of a text as, for example, lexical diversity (Olinghouse & Wilson,
2013). These skills might be more relevant for other text genres (e.g., factual texts), as
different skills are required of the writer depending on the genre (Beers & Nagy, 2009; Kim &
Graham, 2022). Although inappropriate words can influence the reader's comprehension of
the text (Mathiebe, 2019), we found little variance in the data in this study, which may have
led to the fact that we found no significant differences between the groups.

4.1 Limitations and future research

This study contains some limitations that should be considered when interpreting the results.
First, one single writing sample was used to determine composing competence. Probably,
more than one text sample would obtain a more reliable measure of text quality (Graham et
al., 2016). Second, the results relate only to narratives, the text genre chosen for this study. In
particular, results for text-specific formulation skills might change when assessing other
genres (Beers & Nagy, 2009), as different writing tasks require various writing skills (Kim &
Graham, 2022). For example, lexical diversity is very important in narratives, but not in
informative texts. Depending on the text genre, it would be interesting to consider other text-
specific formulation skills such as information management or audience-orientation, which
are known to be relevant in informative texts (Berman & Nir-Sagiy, 2007; Weston et al., 2011).
Third, results from this study only apply to students from the 5t to 7th grades. The distribution
of students in the performance groups could change as the grade level increases or decreases,
as text-specific formulation skills develop in secondary school. In subsequent studies, it would
be interesting to analyze the possible occurrence of dissociation groups in younger and older
students and the relationship to text-specific formulation skills. Fourth, this study included
students from schools where the university entrance qualification can be obtained. Thus,
mainly higher-performing students were likely included. Weaker students from other types of
school were not included in the calculations, which is why the range of writing skills was
probably limited. In future studies, students from all school types should be included in order
to represent the entire population of students.

4.2  Educational implications

As mentioned, writing instruction (at best) focuses primarily on the automatization of
transcription skills in order to create cognitive capacities for the development of text-specific
formulation skills and, thereby, the production of good-quality texts (Cordeiro et al., 2020;
Graham et al.,, 2013). However, this study has shown that the automatization of basic
transcription skills alone is not sufficient to produce good-quality texts. Knowing that there
are different groups, the focus in writing lessons should be on the individual needs of the
students.
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On the one hand, some children fail to write good-quality texts despite good spelling/
handwriting fluency skills, which in the current context is probably the most interesting group
in terms of writing instruction. From our data, it is clear that these children need training in
text-specific formulation skills, particularly as this becomes increasingly more important over
years of instruction (Sturm et al., 2017). Writing instruction for these students should not
neglect the importance of text-specific formulation skills and perhaps even focus on them
from an earlier stage of development. As soon as students show problems in the production
of texts, not only transcription skills, but also the use of text-specific formulation skills should
be trained in common, since there is considerable evidence that young children can use
writing in an academic setting before they are able to consistently apply the conventions of
handwriting fluency and spelling (Mason & Allen, 1986; Palincsar & Klenk, 1993). Our study
also suggests that it is not necessary to fully automatize transcription skills before promoting
text-specific formulation skills.

On the other hand, our data has shown that there are also students in secondary school
who produce good-quality texts but show deficits in the use of transcription skills. Spelling and
handwriting fluency exercises are no longer the main focus of writing lessons in grades 5 to 7
(Kultusministerkonferenz [KMK], 2022). However, these students may profit from explicit
instruction in transcription skills beyond primary school to improve their basic writing abilities.
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