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chapter 11

Approaches to ImprovingWriting Research,
Instruction, and Performance

PeggyMcCardle, Brett Miller and Vincent Connelly*

Introduction

To understand the writing process, one needs to understand its developmen-
tal origins and progression, the malleability of its component skills, and the
socio-cultural value and role of the activity itself. The field of writing research
is in the early stages of incorporating developmental insights into theorizing
and conceptual development. Hayes and Berninger (2014) offer a developmen-
tally sensitive cognitive model of the development of writing processes, which
recognizes threemajor, highly interactive yet parallel “levels”: resource (includ-
ing attention, working memory, long-term memory, and reading skill), pro-
cess, and control, all constrained by difficulty level. Rose (this volume) also
cites a resource model (that of Bernstein, 2000), where resources are more
social and interpersonal, highlighting the critical role of the teacher and the
teacher-student relationship in the context of knowledge construction, and
where levels of difficulty will depend on individual differences and change
over time with development, invoking Vygotsky’s zone of proximal develop-
ment (Vygotsky, 1978). Both models emphasize the need to examine writing
development as a dynamic activity that changes with both growth and experi-
ence.

Viewing reading and writing through a developmental, longitudinal lens
will be critical, as both reading and writing develop and require instructional
support well beyond the early grades. Relations, i.e., correlations between com-
ponent skills and related processes, change over time, and this changemust be
considered when planning and implementing instructional support or inter-
ventions. Careful examination of these correlations should lead to experimen-

* The opinions and assertions presented in this article are those of the authors and do not
purport to represent those of the Eunice Kennedy Shriver National Institute of Child Health
and Human Development, the u.s. National Institutes of Health, or the u.s. Department of
Health and Human Services.
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202 mccardle, miller and connelly

tal and quasi-experimental studies to determine how best to support learn-
ers’ current needs as they progress in becoming skilled readers and writers,
which can take many years of support and sustained effort. We must not
forget that one of the key roles that models play in this research field is to
continue to go beyond describing the writing processes per se and illustrate
how, and why, development in writing skill occurs over time. The modeling
of the writing process can become so complex that future models may risk
becoming more descriptive than developmental. Some of the classic models
of writing development, while lacking some of the complexity of later mod-
els, are very useful for driving forward our questions about how writing devel-
ops in children from less skilled to more skilled (e.g., Bereiter & Scardamalia,
1987). We can then begin to more clearly understand when and where things
can go wrong in writing development and so help predict and prevent fail-
ure.

The Overall Need for Research

Understanding howchildren develop knowledge prior to reading andwriting is
essential to building an understanding of pre-writing behaviors and can facil-
itate efforts to distinguish atypical behaviors and thus guide early preventive
interventions. Early development of writing builds on foundational oral lan-
guage, literacy experiences, and activities in the home and community. Early
writing-related behaviors provide critical information for understanding the
writing development of children with and without later difficulties. Children
develop an early recognition of text in the environment and gain knowledge
and understanding of surface level characteristics of writing in their language
system (e.g., directionality, linearity), and acquire an awareness of discourse
through early interactions with parents and caregivers (see Tolchinsky & Jisa,
this volume, for a review of early writing development). Before entering pri-
mary school, childrenoften are taught towrite their names and learn thenames
and sounds of letters; these skills are strong predictors of later literacy devel-
opment (for a review, see National Early Literacy Panel, 2008). An area in need
of additional research in early development is our understanding of the emer-
gence of early writing skills; this includes especially how lower level and higher
level features of writing are integrated developmentally as children’s writing
products become increasingly complex as they grow and develop, and as they
begin to learn aboutmore complexwrittenproducts and genres. Some research
has suggested that struggling writers fail to integrate lower level and higher
level processes (e.g., Dockrell, Lindsay & Connelly, 2009) and that this failure
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to integrate leads to a “stop-start” dysfluent style of writingwhere processes are
not conducted in parallel but serially (Olive, 2014).

Adolescents and young adults who struggle with writing face diverse chal-
lenges of a different sort from younger students just learning to read and write:
they are generating more complex written products, using more complex syn-
tax and more sophisticated vocabulary, and are often involved in diverse dis-
course communities (see Gregg & Nelson and Myhill & Jones, this volume, for
discussions of older strugglingwriters). Text generated by older strugglingwrit-
ers tends to be shorter, not as well organized, and contains a greater number of
spelling, punctuation, and grammatical problems; thesewriters often use com-
paratively simpler words and less sophisticated punctuation and grammar and
they often have poorer handwriting, which can affect both the reality and per-
ception of the quality of their writing. They tend to focus on local rather than
more global aspects of text, at the expense of overall quality, and are less likely
to engage and persist with writing due in part to fewer opportunities to write,
or avoidance of such opportunities, and less access to effective instructional
practices. The body of research on older struggling writers is smaller than that
addressing younger writers, is less definitive regarding whether individualized
(or standardized by subgroup) intervention approaches are necessary; there
are few samples of adults (with andwithout learning difficulties) and those few
samples tend to consist of university or college students. Additionally, research
conducted particularly on subsets of struggling writers often involves smaller
samples with frequently inconclusive findings, such as is the case with specific
language impairment (see Myhill and Jones, this volume).

Assessment is a key issue for writing across all ages. Scoring written text
has been a challenge historically for the field, including in classroom settings,
where rubrics are generally used (see for review Jonsson & Svingby, 2007).
Some scoring systems have included more holistic approaches that often give
a single ordinal score, but these approaches are less useful with short texts,
differentiating learners (because of the gross scaling), and are less sensitive to
change over time. Conversely, analytic approaches can provide more complex
and detailed information about the individual learner, but often involve more
complex training and the development of psychometrically sensitive and reli-
able subscores. If we focus on what to measure, ideas have also evolved over
timewith an increased focus on quality, productivity, text complexity and orga-
nization, and genre.

Dockrell and Connelly (this volume) discuss the potential of curriculum
basedmeasurement (cbm) of writing for providing timely information tomon-
itor progress and to inform targeted instruction. cbm can potentially provide
information over time to capture developmental changes, relate these to more
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complex aspects of written text, and identify children who struggle in the
acquisition of writing. To generate a comprehensive picture of thewriting skills
of any individual, Dockrell and Connelly argue, we need comprehensive data
collection, rather than focusing on production (often number of words writ-
ten) in isolation. However, cbms are not without their own challenges: validity
of use across populations of interest, difficulties in scoring, and sensitivity to
detecting differences in the quality of text. Despite these challenges, it is feasi-
ble to develop and implement specific cbms and obtain valid information. For
cbms to have a broader impact, research is needed on their utility across age
and developmental ranges, to determinewhen specificmeasures aremost sen-
sitive to performance changes. One key role of cbms is to guide instructional
practice; however, more research is needed to inform their use and interpreta-
tion, as well as to guide changes in practice within various instructional con-
texts. Other research on cbm for assessment in other fields, such as reading or
math, have shown that classroom educators can often be unconvinced about
the validity of cbm tools and that this remains a key barrier to use.

Future Research Directions

While the chapters in this volume offer a variety of views of writing devel-
opment, instruction, intervention and assessment, all agree that we should
view the field with a broad developmental lens, as in the models of Hayes and
Berninger (2014) and Bernstein (2000). O’Rourke et al. (this volume) call for
research to enhance our understanding of the development of the individ-
ual processes or skills within levels (e.g., the resource level, including atten-
tion, working memory, long-term memory, and reading skill in Hayes and
Berninger’s (2014) framework) and in the integration across levels. Especially
for individuals with language-learning and attentional difficulties, understand-
ing the role of resource-level activities and how these may play out in complex
non-linear or cascading fashions can provide insights for both the foundational
understanding of writing and its relation to reading, but also for the design and
implementation of intervention.

Assessment too is essential to not only documenting and tracking growth
and progress but also can and should inform instruction and intervention. As
noted earlier, research is needed on the utility of cbms across age and devel-
opmental ranges, to determine when specific measures are most sensitive to
performance changes, and such information can guide changes in both instruc-
tion and intervention. It could also help convince classroom educators of the
utility of cbms in their daily practice. Froma researchperspective, an enhanced
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focus on assessment can also inform foundational science by further specify-
ing and refining how we define and operationalize core constructs related to
writing development. These refinements can lead to improved specification in
our theories and precision of measurement of our constructs.

Reading is a key resource constraint on the development of efficient writing
(Hayes & Berninger, 2014) and a critical functional part of the writing pro-
cess itself, yet the interaction between reading and writing skills has been little
studied (e.g., Miller, McCardle, & Long, 2014; Wengelin & Arfé, this volume).
Relatedly, there has been somework on the relationships between handwriting
andcomposing (e.g., Kent&Wanzek, 2016; Limpo,Alves&Connelly, 2017), such
that handwriting could be included as a resource for writing, but additional
exploration and replication are needed. Spelling is a key component of tran-
scription and a key constraint on writing from the primary grades through to
adulthood for poor spellers; it affects both accuracy and fluency (Sumner, Con-
nelly & Barnett, 2014; Tops, Callens, van Cauwenberghe, Adriaens & Brysbaert,
2013). Yet, the complex interactions demonstrated in some recent experimen-
tal work (e.g., Kandel & Spinelli, 2010) are still poorly understood. In addition,
language skills are a foundational resource that undergirds both reading and
writing, and these skills themselves change developmentally as a key part of
literacy mastery.What follow are a few targeted research areas that could indi-
vidually and collectively contribute to amuch richer anddeeper understanding
of writing development, difficulties, and intervention.

The following are areas drawn largely from the context of the chapters in this
volume, inwhich it is clear that additional research is needed,whether to break
new ground or more thoroughly explore areas where some research has been
initiated or is ongoing. In addition, there are clearly areas where we need to
examine current or recommended practices, either to document their effects
or to explore themechanisms that underlie those effects in order tomore thor-
oughly understand how typically developing writers become successful and
why and how some children do not. Such knowledge can lead to better screen-
ing and early identification of spelling and writing difficulties, curricula and
intervention design, and should lead to changes and enhancements in teacher
education and professional development in order for teachers to fully under-
stand children’s development in these areas and through that knowledgemore
effectively educate all children—and enable all children to become effective
writers.
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The Underpinnings of Reading andWriting Difficulties
In seeking to examine the underpinnings of reading and writing difficulties,
again a developmental approach holds promise. Perhaps the same or overlap-
ping cognitive or language deficits could underlie both reading and writing
problems: for example, poor reading impacts writing because of its key role in
the writing process (reading written text and revising) and both processes may
be related developmentally. However, several authors have noted the implica-
tions of the potential separability of disorders of reading and writing (e.g., see
Berninger & Abbott, 2010; Mehta et al., 2005; see also Peterson, McGrath,Will-
cutt, Keenan, Olson, & Pennington, under review, Wagner et al., 2011). Viewed
through the lens of practice, in education settings, relatively little support is
given for the underpinnings of reading and writing processes (e.g., oral lan-
guage skills and meta-linguistic awareness, including discourse rules) and the
supports that do exist are generally not well integrated.

Meta-Linguistics
Myhill and Jones note that adolescent struggling writers possess less metacog-
nitive knowledge of thewriting process and are less successful in utilizingwhat
they know; they need support for comprehension and to increase their skills
in managing the writing process. Noting the importance of the role of teacher
knowledge,Myhill and Jones imply that limitations in the teacher’s ownknowl-
edge may negatively impact struggling writers. In fact, a study of sixth grade
teachers’ speech (Lesaux & Gamez, 2012) showed that the quality of teacher
language (but not the quantity) had a positive effect on the reading develop-
ment of native-English speaking and language minority students, supporting
the notion that indeed teachers’ language can affect learning. At minimum,
there is a need for better understanding of the role of teachers’ knowledge and
ability to demonstrate meta-linguistics in mediating students’ development of
meta-linguistic knowledge; thus it will also be important to examine the devel-
opment of these skills in teacher preparation programs.

Morphology
Morphology, a specific area of metalinguistic awareness, has historically been
underrepresented or not included inmodels of reading and spelling (e.g., Colt-
heart, Rastle, Perry, Langdon, & Ziegler, 2001; Seidenberg & McClelland, 1989;
although see for exampleTaft, 1979; for discussion in the context of connection-
ist models see Rueckl, 2010, and Gonnerman, Seidenberg, & Andersen, 2007).
Enhancing such integrative accounts could advance theoretical understand-
ing of reading development, spelling and reading for those who struggle in
these areas, and especially of normative spelling (which is and instructionally
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should be far more than a mechanical rote-memory task; see Silliman, Bahr,
Nagy, & Berninger, this volume). In addition, better integrative explanations
could provide important tests and potential constraints on morphology’s role
in literacy development. Spelling depends upon the interconnections between
phonology, orthography, and morphology and the mapping among these fac-
tors. Silliman et al. highlight that the relative frequency of legal (within the
orthography) letter groupings may affect their accessibility; this is consistent
with general learning principles fromstatistical learningmodels (e.g., seeHarm
& Seidenberg, 1999), which offer an opportunity for deeper exploration.

We need an enhanced understanding of the basic development of mor-
phological knowledge and its interconnectedness with other forms of lexical
information. Some recent work in this area shows potential promise with both
typical (McCutchen, Stull, Herrera, Lotas & Evans, 2014) and struggling writers
(Critten, Connelly, Dockrell &Walter, 2015), but much remains to be explored.
This is true not only for English, a morphophonemic morphologically rich lan-
guage, but also for the full range of languages and orthographies. Silliman et
al. argue that through the lens of morphology, English becomes more trans-
parent, and a cogent presentation of this is made by Henry & Calfee (2003)
and Moats (2005). But the discussion of possible inter-language differences in
the balance or level of transparency at different levels of analysis extends to
many languages, informed by linguistic analyses (e.g., Kieffer & Lesaux, 2012;
McBride-Chang et al., 2005; Schiff, Schwartz-Nahshon, &Nagar 2011;Wang, Ko,
& Choi, 2009). However, the implications for struggling writers and spellers is
less clear and likely complex, particularly when we think about the dynam-
ics of the developing writing (cognitive) system for struggling writers, vis-à-vis
Hayes and Berninger (2014), and how it varies by writing system. Research on
the role of morphology in designing interventions for struggling readers and
writers within and across languages, and in teacher education, is an important
area for future exploration.

Self-Efficacy and Executive Functions
While terms like self-efficacy, motivation, executive function or executive con-
trol are much discussed, research to focus on the specific behaviors they
encompass and their impact on literacy—both reading and writing, is sparse
(e.g., see though Berninger, Abbott, Cook, & Nagy, 2017). Key components of
persistence, including self-regulation, self-efficacy, and goal orientation, relate
both directly and indirectly to an individual’s general cognitive processing abil-
ities and affective response to the task of writing (e.g., see Santangelo, Harris,
& Graham, 2016). Individuals with specific learning disorders (slds) have an
increased likelihood of difficulties with self-regulation in the context of writ-
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ing, which can interfere with the planning, production, and revision processes.
Struggling writers have lower reported self-efficacy for writing and are less
likely to think of and/or utilize information about the audience for the written
product (Troia, Shankland, &Wolbers, 2010).Within the research on struggling
readers, especially adolescents and adults, there is also a general lack of atten-
tion to motivation and its role in writing and to the intersection of writing and
executive function.

Digital Literacy
With the increased need to write in digital environments, there is a need to
focus on digital writing strategies for diverse learners so that struggling writ-
ers can more effectively produce text appropriate for the “genre” constraints
of those environments. Rønneberg, Johansson, Mossige, Torrance, and Upp-
stad (this volume) present a practical view for how technology could support
struggling writers by adopting an alternative, writer-centric perspective. They
call for a move from the current largely negative feedback system that writ-
ing technologies provide (e.g., indicating misspellings, focus on grammar) to
a more optimally timed, focused, positive feedback. Current feedback mech-
anisms are at best difficult for struggling writers to fully utilize, and at worst
detract from production. For example, in the case of spelling feedback, it is
generally assumed that thewriter can identify the correctly-spelledword if pre-
sented, which unfortunately is often not the case for struggling writers (See
Sumner, Connelly&Barnett, In Press). Rønneberg and colleagues (this volume)
suggest that delaying this type of feedback could not only allow the struggling
writer to focus onwriting production/fluency but also provide additional infor-
mation from the text that would constrain later-presented word candidates for
misspelled items. More holistically, technology solutions need to be reoriented
away from wysiwyg (what you see is what you get) to wygiwyn (what you get
is what you need). The key distinction here is to emphasize writing fluency over
correction; this approach could enhance text generation for struggling writers
by de-emphasizing correction and focusing activity (and attention) on produc-
tion. Consistent with this argument, individuals with dyslexia can produce text
comparable to thosewithout dyslexiawhen the text is hidden after it is written,
i.e., not allowing for revisions.

Rønneberg et al. (this volume) highlight an intelligent writing tool that
detects the use of difficult items for a struggling writer based upon previous
experience and gives positive feedback, encouraging andmotivating thewriter.
At this point, these concepts are largely not instantiated in current tools and
vary in their complexity of implementation—e.g., delaying feedback on possi-
ble errors until a later revision phase would be straightforward to implement,
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whereas identifying areas of difficulty and providing positive, timely feedback
based upon future use is feasible but more complex.

To fully realize the potential of technological tools to improve writing flu-
ency and quality for struggling writers, the research community will need to
creatively combine and flexibly utilize a range of methodological approaches
to keep up with the pace of technology development. Given the time required
to obtain efficacy data, the delay from conceptualization to funding to research
to publication, technology will have already advanced in ways that may make
the work less relevant. These challenges are not insurmountable, but necessi-
tate nimble and creative researchmethodologies to collect timely data that can
meaningfully inform practice while maintaining high evidentiary standards.
Schools and classrooms are already incorporating technology, largelywith little
to no data to inform its efficacious use, and will likely continue as new tech-
nologies and additional technology vendors enter the education space.

Teacher Education

Several of the authors in this volume join the plea for improvements in teacher
education to prepare these professionals to effectively instruct and intervene in
the areas of reading and writing. They decry the paucity of research on strug-
gling writers that teachers can directly utilize, and recent reports show that
classroom teachers feel less well prepared when teaching struggling writers
(e.g., Dockrell, Marshall & Wyse, 2016). We have noted specifically the need
for greater depth of knowledge in specific areas of linguistics (metalinguistics,
and in particular for English, morphology and its importance in spelling, and
the impact a teacher’s language can have in building student language skills).
For example, explicit instruction to facilitatemetalinguistic awareness of word
forms and their interconnections may be beneficial for those individuals with
and without spelling difficulties, and supporting awareness of the connections
among phonology, orthography, and morphology and semantics (word mean-
ing) can be an effective tool for enhancing idea expression in strugglingwriters.
While the efficacy of specific interventions to accomplish this should be stud-
ied, its implementation and corresponding fidelity can only happen if teachers
are knowledgeable about those connections and how best to present them.

In addition, there are other areas of humandevelopment aboutwhich teach-
ers must have some depth of knowledge—motivation, executive function, cul-
tural differences. While many teachers are aware of these areas and seek addi-
tional education about them, courses in child or human development should
be a standard part of teacher preparation.
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We call for an increase in research on the impact of digital writing, and
this too should be a focus of ongoing teacher preparation and professional
development, as the digital world changes rapidly and teachers must some-
how keep pace, not an easy task. We ask much of today’s (and tomorrow’s)
teachers—the demands of their job and time will likely only increase. The
least we can do is provide the supports necessary such that they, like their
learners, can thrive. Literacy training (pre- or post-service) does not occur in a
vacuum; teachers need the opportunity to plan, practice, and reify their teach-
ing practices, and administrators and schools need to enhance systemic and
systematic supports for system-wide improvements in writing instruction in
their schools.

Conclusion

In conclusion, this volume aimed to provide insights into the state of sci-
ence and practice for writing development in struggling learners. The paths
to becoming a struggling writer are heterogeneous, with individuals possess-
ing primarily language, reading, or writing impairments, (or combinations of
these), which may be biologically based, environmentally induced through
disadvantage and poor quality instruction, or from other potential etiologies.
Models of writing development must become increasingly sensitive and spe-
cific, to account for the spectrum of writers that appears in classrooms around
the world. This necessitates a better understanding of the developmental tra-
jectories for normative and atypical writing, with an eye toward rich pheno-
typic data that could more fully inform our understanding of risk in a way that
might allow us to proactively address potential problems before theymanifest.
Normative data also could inform classification and identification approaches
to writing disabilities and their potential separability from reading disability or
language impairment in a clinical diagnostic context.

This in turn hinges on our ability to successfully measure written products
with assessments that are sensitive to developmental differences and changes
over time. If we are to see improvements in learners’ performance, we must
continue to focus on strengthening the power of writing instruction and inter-
ventions across the developmental span, on optimizing content and dosage
for those at-risk or with demonstrated difficulties, and on more systematically
describing the nature of the counterfactual in efficacy studies. At one level,
the hope is that effect sizes for our interventions will in fact decrease in the
near term due to enhancements in the nature of the writing instruction (and
outcomes) in the counterfactual, particularly in a business-as-usual context; in
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otherwords, one hopes that the quality of writing instruction in public and pri-
vate education will improve to such an extent that it will be hard to develop
substantially better instructional writing programs (and that such programs
would no longer need to be developed!). Unfortunately, we are currently far
from that as a reality.

Additionally, there is a paucity of long-term outcome studies for writing
interventions; we largely do not know the long-term impact of interventions
(e.g., 2–4 years after they have ended). Such data will be critical in factoring out
changes attributable to development itself and the influence of accumulation
of background knowledge, so that we can more clearly examine concepts of
instructional dosage, intensity, and grouping moving forward.

In short, the field has made substantive progress, but the road is long and
will likely be rough and winding as we move forward to improve outcomes
for struggling writers. Significant research attention is needed for these under-
studied groups if we are to enhance instructional approaches with the goal of
substantive, sustained long-term gains in performance. Coherently connecting
different lines of research on writing from basic foundational conceptualiza-
tions of the writing process through to intervention and measurement, and
back to foundational research will be critical to advancing both science and
practice. Although difficult, such an integrated research endeavor is within our
reach and capabilities!
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