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Through both theoretical accounts and empirical studies, it is widely 
understood that writing is a complex process (Lienemann, Graham, 
Leader-Janssen, & Reid, 2006); therefore, determining effective instruc-

tional strategies for teaching writing and implementing writing instruction are 
challenges for many teachers. Nonetheless, writing is an important skill that all 
children need to develop. It is the primary tool for expressing knowledge and one 
of the main response outputs that teachers use to assess their students’ educational 
performance (Graham & Harris, 2004). Because students use writing to collect 
and organize material, share and remember information and, ultimately, acquire 
and demonstrate knowledge, the academic development of students with writing 
difficulties is at risk (Graham & Harris, 2005).

Fortunately, researchers across disciplinary fields are examining written expres-
sion with particular emphasis on the associated neuropsychological processes and 
instructional approaches. Psychologists, educational specialists, and neuroscien-
tists are all contributing to the scientific investigation of this multifaceted devel-
opmental process.

Even with an emphasis on written expression, the complexity of the processes 
involved has precluded researchers from forming a complete understanding of the 
cognitive and neurocognitive relationships inherent in written language. It is gen-
erally accepted that skilled writers use cognitive processes (i.e., planning, trans-
lating, reviewing, self-regulation) to manage the writing task (Graham & Harris, 
1996). They are also fluent in text production processes (i.e., text generation and 
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Translation of Thought to Written Text While Composing230

transcription) and knowledgeable about writing content, audience needs, and spe-
cific genres (McCutchen, 2006). In contrast, students with writing difficulties do 
significantly less planning and revising and frequently just write down any infor-
mation that may be relevant to the topic, paying precious little attention to the 
intended audience or text organization (Graham & Harris, 2009). In addition, poor 
writers tend to produce text that lacks clarity as well as being shorter, poorly orga-
nized, and less interesting than good writers (Hooper, Swartz, Wakely, de Kruif, & 
Montgomery, 2002).

In this chapter, we provide an overview of the current literature regarding 
beginning writers, with a particular focus on the cognitive and neuropsychologi-
cal research that has implications for the translation process during writing. This 
overview will highlight specific theories with direct relevance to translation during 
writing, as well as provide a discussion of self-talk procedures and how they can 
provide a “window” into the various aspects of the translation process. We also 
discuss several evidence-based approaches to the remediation of written language 
problems, with a particular focus on explicit instruction and strategy instruction, 
and their potential impact on translation. As the reader will note, these combined 
efforts have yielded significant findings with respect to our understanding of early 
translation processes in young elementary school children, but there remains a 
myriad of questions to be examined in this understudied yet critical aspect of writ-
ten expression.

Translation During Composing
In order to write, a person must have an idea, know the meaning of the symbols, 
translate the idea to symbols, and have the ability to form the symbols. Furthermore, 
the writer needs to comprehend the structure (i.e., sentence, paragraph, and text), 
content (i.e., ideas and their relationships), and purpose (i.e., writer’s goals and 
audience) of the writing process (Collins & Gentner, 1980). In addition to these 
skills, a number of neuropsychological functions are considered important for the 
writing process including memory, attention, graphomotor output, sequential pro-
cessing, higher-order cognition, language, and visual–spatial functions (Levine 
et al., 1993); however, the current literature does not fully account for the relation-
ships among these processes and some necessary functions still remain undefined. 
If translation is a multidimensional process, as noted in Chapter 1, then a vari-
ety of neuropsychological functions will likely be involved in the unfolding of the 
translation process. For example, a number of studies have shown the importance 
of specific linguistic factors (e.g., semantics, grammar), along with academic func-
tions such as handwriting and spelling, as key dimensions of written expression 
(Berninger & Rutberg, 1992; Hooper, Wakely, de Kruif, & Swartz, 2006; Sandler 
et al., 1992; Wakely, Hooper, de Kruif, & Swartz, 2006); however, how these func-
tions contribute to the translation of ideas into text continues to require scien-
tific examination. Further, the developmental process of writing and its associated 
cognitive underpinnings in young children is an area that has received relatively 
little attention (Hooper et al., 2006), but the application of these findings to the 
translational process may hold critical clues for increasing our understanding of 
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Insights About Translation 231

this aspect of written expression. A better understanding of these relationships 
may also improve efforts to facilitate the translational aspects of written expression 
in young children.

Selected Theoretical Models
One of the primary theoretical approaches researchers have used is cognition.  
The origins of this approach can be traced to the Dartmouth Seminar, a mul-
tidisciplinary conference conducted at Dartmouth College in 1966 consisting of 
researchers who sought to examine writing using information emerging from cog-
nitive psychology (see Hooper, Knuth, Yerby, & Anderson, 2009). This approach to 
writing research spawned key theories and studies of written expression, and pro-
vided clues for increasing our understanding of the translational process in writing. 
Cognitive process research, as applied to the understanding of the links among 
writing, thinking, and learning, has undoubtedly influenced the development of 
the process approach to writing (Hayes & Flower, 1980). Several theoretical mod-
els have been proposed to describe the cognitive functions involved in written 
expression (Berninger & Winn, 2006; Ellis, 1983; Kellogg, 1996; Roeltgen, 1985).

Hayes and Flower Model

The model proposed by Hayes and Flower (1980) over 30 years ago, and subse-
quently revised by Hayes (1996, 2000), has been one of the most influential in the 
broad field of written expression (see Chapter 2). It is considered the gold-standard 
cognitive model that includes planning, translating, and revising. Although the 
planning and revising aspects to this model have received attention, in conjunction 
with the goals of this volume, it is the translating process that has received less 
scientific scrutiny.

Hayes and Flower described a complex problem-solving process, operating 
within the task environment and the writer’s long-term memory (Hayes, 1996; 
Hayes & Flower, 1980). It was developed based on research with adults, which 
posited that writing was ultimately a cognitive problem-solving task used to con-
vey one’s knowledge, opinions, and emotions to a potentially unknown or invis-
ible audience. The model is presented as a problem-solving approach because the 
author must strategize and develop a number of solutions across all of the stages 
of the writing process—including translating—to create an effective final product. 
To engage in effective translating, the author has to (a) manage factors related 
to the task such as the topic, the audience, the amount of time available, and the 
quality of the text produced; (b) utilize the cognitive processes found to contribute 
to more understandable and coherent writing such as efficient retrieval of knowl-
edge related to the assigned topic, understanding of the audience, and utilization 
of previously effective writing plans from long-term memory; (c) utilize planning 
strategies that facilitate goal setting and organization of ideas given the writing 
assignment; (d) effectively translate the ideas into written text—the text gen-
eration process; (e) engage in continuous self-monitoring and editing of generated 
text; and (f) perform postproduction revision and editing of the written text 
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Translation of Thought to Written Text While Composing232

(Hayes & Flower, 1980; also Chapter 2). The Hayes and Flower model and its 
subsequent revisions have been extraordinarily successful in generating much of 
the cognitively based research in written language over the past several decades, 
and it remains a key model for encouraging scientific efforts to understand the mul-
tidimensional aspects of translation in children’s (Berninger & Winn, 2006) and 
adults’ (Alamargot & Chanquoy, 2001) writing.

Not-So-Simple View of Writing

Based on the foundational work of Hayes and Flower (1980), Berninger and Winn 
(2006) provided a modified model applicable to children: the not-so-simple view of 
writing. The basic components of this model include transcription, executive func-
tions, and text generation, with working memory supporting the translation pro-
cess including the “cognitive flow.” In this model, working memory may activate 
both long-term and short-term memory during the translating process. For exam-
ple, long-term memory is activated during planning, composing, reviewing, and 
revising, whereas short-term memory is activated during reviewing and revising 
output. What is new in this model is the claim that externalizing cognition through 
writing and other activities may overcome some of the limitations of internal work-
ing memory. In addition, Berninger and Winn review evidence regarding word 
storage and processing units (i.e., orthographic, phonological, and morphological), 
a phonological loop, and executive supports (e.g., for managing supervisory atten-
tion including focus on relevant information while ignoring irrelevant information, 
changing attention between mental sets, and attention maintenance for staying on 
task). In addition, other executive functions may support conscious attention (e.g., 
metalinguistic and metacognitive awareness), cognitive presence, and cognitive 
engagement (Berninger & Winn; also see Chapters 3 and 5 in this book).

Neuropsychological Findings Related 
to Translation in Young Writers

Translation during composition requires integration of a variety of neuropsycho-
logical processes (e.g., language, working memory, and attention/executive func-
tions) that appear to be mediated by developmental constraints; however, most of 
the research to date has focused on the concurrent and predictive value of these 
processes, or how they can differentiate between groups of writers, as opposed to 
experimental studies of how these processes may directly or indirectly affect the 
translational processes (but see Chapters 3, 6, 7, 11 through 13 for an increase 
in experimental studies). For instance, Berninger and Swanson (1994) reviewed a 
series of studies of two subprocesses in children in grades 1–3 or 4–6: transcrip-
tion and text generation. They found that speeded orthographic coding and motor 
integration uniquely predicted handwriting, and orthographic and phonological 
coding uniquely predicted spelling. In another study with a sample of grades 1–6, 
this research group used structural equation modeling to show that a handwriting 
factor consistently explained unique variance in composition length and quality, 

.
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Insights About Translation 233

whereas a spelling factor did at some grade levels (Graham, Berninger, R. Abbott, 
S. Abbott, & Whitaker, 1997). Taken together, these investigators concluded that 
transcription may impose constraints on compositional quality. Intact handwriting 
and spelling may facilitate good translation of thought into text, but even individu-
als with good core handwriting and spelling skills may experience difficulties in 
translating their thoughts efficiently and effectively into text, perhaps secondary to 
other neuropsychological functions (e.g., planning) that may be developing more 
slowly and/or in a dysfunctional fashion (Graham et al., 2009; also see Chapter 5 in 
this book, for such evidence). In other words, good transcription does not guarantee 
good translation!

Although the predictive value of transcription functions is critical to our under-
standing of written expression of ideas, and in the prediction of writing trajecto-
ries (Hooper, Roberts, Nelson, Zeisel, & Kasambira-Fannin, 2010), other research 
has focused on the processes that contribute to transcription. For example, one 
function necessary for transcription into written word spelling is phonemic aware-
ness. Phonemic awareness is essential in literacy acquisition (Edwards, 2003; Juel, 
Griffith, & Gough, 1986), that is, the development of both reading and spelling 
(Mehta, Foorman, Branum-Martin, & Taylor, 2005). Children will not acquire 
spelling-sound correspondence knowledge until a prerequisite amount of phonemic 
awareness is attained; moreover, such constraints due to lack of spelling-sound cor-
respondence knowledge will likely place limitations on transcription and thus on a 
young writer’s ability to translate ideas into writing (Puranik, Lonigan, & Kim, 2011).

Indeed, Abbott, Berninger, and Fayol (2010) found a relationship across adja-
cent grades from word spelling to text composition, suggesting that individual 
differences in spelling are related to individual differences in written composi-
tion, but this relationship was found consistently from spelling to text composition 
across grades 1–7 but only from text composition to spelling at some grade levels. 
Berninger, Abbott, Nagy, and Carlisle (2010) also provided longitudinal findings 
showing that phonological, orthographic, and morphological linguistic awareness 
undergoes growth (developmental change) in the first four grades, which has impli-
cations for spelling development, as shown with additional new analyses reported 
in Chapter 4 in this book. Research has also shown that task requirements in the 
curriculum change in the upper grades when children also have to integrate read-
ing and writing during the translation process for writing (Altemeier, Abbott, & 
Berninger, 2008; Altemeier, Jones, Abbott, & Berninger, 2006). Considerable 
research points to the translation process for writing becoming more complex 
with increasing age (Caravolas, Hulme, & Snowling, 2001; Ehri, 1997; Foorman, 
Francis, Novy, & Liberman, 1991; Juel, 1988; Mehta et al., 2005; Shanahan, 1984).

In addition to transcription skills, core linguistic capabilities, and selected 
aspects of short- and long-term memory abilities, another critical set of neuropsy-
chological functions that have been shown to influence written expression develop-
ment is the various executive functions (Hooper et al., 2002; Repovš & Baddeley, 
2006). Executive functions include multiple neurocognitive abilities such as 
planning/problem solving, inhibitory control, and set shifting, but also working 
memory (Hayes & Chenoweth, 2006; Swanson & Berninger, 1994). Research 
examining the role of executive functions in the writing process has indicated that 
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Translation of Thought to Written Text While Composing234

poor writers in elementary school are less proficient in certain executive functions 
(Hooper et al., 2002). For example, Hooper et al. (2002) reported that children 
with writing problems experienced significantly greater difficulties in their initia-
tion and set-shifting executive functions, functions that could be directly linked to 
their translation abilities, but not sustaining and inhibitory control abilities when 
compared to typical writing peers. Other research has studied the executive func-
tions in integrating reading and writing during note taking and report writing in 
elementary school students (Altmeier et al., 2006). Inhibition and set shifting have 
longer developmental trajectories than other executive functions, but their con-
tribution to written expression has only begun to be examined. Furthermore, it is 
important to remember that executive functions vary by grade and may be influ-
enced by developmental level for other neuropsychological skills. For example, first 
and second grade students do not have as much automaticity with tasks as do their 
older counterparts, and consequently they will be in need of more external support 
for planning abilities than older students (Altemeier et al., 2006). How these vari-
ous executive functions change over time, particularly in relationship to transla-
tion, remains an active topic of investigation.

The contributions of working memory to writing is well established (e.g., Lea & 
Levy, 1999; McCutchen, 2000). Whether working memory is poorly developed for 
an individual (Vanderberg & Swanson, 2007) and/or if there are increased demands 
placed on the working memory system by task requirements such as graphic execu-
tion and control (Bourdin & Fayol, 1994), studies of translation should examine 
working memory. The working memory systems underlie the active maintenance 
and simultaneous management of multiple ideas, the retrieval of grammatical rules 
from long-term memory, and the recursive self-monitoring that is required during 
the act of writing (Kellogg, 1999); thus, working memory undoubtedly contributes 
to the translation (Vanderberg & Swanson, 2007; Whitaker, Berninger, Johnston, 
& Swanson, 1994). More generally, working memory has been found to make both 
general and domain-specific (e.g., verbal versus visual–spatial) contributions to the 
writing process (Hooper et  al., 2006; McCutchen, 1996; Swanson & Berninger, 
1994). A breakdown in working memory may lead to problems with written output 
(Levy & Marek, 1999), perhaps secondary to its influence on translating ideas into 
text. A variety of studies have indicated that poor writers typically have reduced 
working memory capacity or inefficient working memory that could undermine the 
entire translational process. How developmental changes in this system contribute 
to deficits or facility in the translation process remains to be determined.

North Carolina Writing Skills 
Development Project

Our research team has focused on the relationships and developmental stability 
of specific neuropsychological functions hypothesized to be involved in writing 
expression (Hooper et al., 2011). Relatively few researchers have empirically stud-
ied these components simultaneously and over time, which is the goal of the North 
Carolina Writing Skills Development Project. The primary purpose of this study 

Translation of Thought to Written Text While Composing : Advancing Theory, Knowledge, Research Methods, Tools, and
         Applications, edited by Michel Fayol, et al., Taylor & Francis Group, 2012. ProQuest Ebook Central, http://ebookcentral.proquest.com/lib/unc/detail.action?docID=957185.
Created from unc on 2022-11-08 19:43:34.

C
op

yr
ig

ht
 ©

 2
01

2.
 T

ay
lo

r 
&

 F
ra

nc
is

 G
ro

up
. A

ll 
rig

ht
s 

re
se

rv
ed

.



Insights About Translation 235

was to develop an empirical measurement model that encompassed the neuropsy-
chological components that have been deemed as important to the development 
of written language. Once derived, could these neuropsychological components 
remain stable over first and second grades and would they show significant concur-
rent and predictive relationships with written expression?

The sample included 205 first grade students recruited from a single school dis-
trict, some of whom were at risk for writing disabilities. We plan to track these stu-
dents into the fourth grade, although our initial data analyses only report findings 
from students who were followed into the second grade. Measures were aligned 
with major neuropsychological components as extracted from key theoretical 
models of written expression, such as the Hayes and Flower, modified Hayes and 
Flower model, and the not-so-simple view of writing models, along with avail-
able empirical findings examining the neuropsychological contributors to writ-
ing in children. These included fine-motor speed, language, short-term memory, 
long-term memory, and targeted attention/executive functions including working 
memory. Using confirmatory factor analyses strategies and longitudinal structural 
equation modeling methods, we documented the three core latent traits that were 
stable at both grades 1 and 2: fine-motor, language, and attention/executive func-
tions. These empirically derived factors were highly related to written expression 
and spelling at both grades 1 and 2, with the first grade latent traits accounting for 
52% of the variance in second grade written expression and 55% for spelling. At 
both grades, the language and attention/executive functions latent traits were more 
highly associated with written expression and spelling than the fine-motor latent 
trait (Hooper et al., 2011).

This model provides a foundation for researchers who desire to examine the 
neuropsychological contributors to writing development in the early grades. We 
discovered that the impact of fine-motor, language, and attention/executive func-
tions on written expression and spelling was stable from first to second grade. The 
language and attention/executive function abilities were likely to be particularly 
important mediators of the translation process in early writing.

Self-Talk Strategies and Translation
Closely related to neuropsychological functions and translation are the connec-
tions between inner thoughts and written output and the related processes for 
making these connections, which are often studied using qualitative assessment 
strategies, such as self-talk and think-aloud strategies. Although the major cogni-
tive models and associated neuropsychological findings provide significant clues 
with respect to what may be contributing to the translating process of writing, 
they do not necessarily inform how this process may be evolving during the actual 
writing task. Understanding the cognitive processes involved in writing and how 
they develop over time still leaves questions as to how the processes are effectively 
utilized during writing. Further, given known individual differences across nearly 
all cognitive abilities, it remains to be seen how students with differing skill levels 
of writing utilize these self-talk processes during the translational process, or even 
if they are aware of these processes.
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Translation of Thought to Written Text While Composing236

Self-talk and think-aloud strategies also hold promise for increasing under-
standing of metacognitive functions, self-regulation, and self-efficacy (Graham 
et al., 1997; Graham & Harris, 2000; Graham, Harris, & Mason, 2005; Hooper 
et al., 2006; also see Chapter 5 in this book, for examples of oral think alouds for 
different cognitive processes in writing), all of which may play a role in the transla-
tion process. These strategies provide investigators and evaluators with a method 
to examine the process of translation during composing by directly engaging stu-
dents in how and what they think before, during, and after the writing task. For 
these think-aloud strategies, students are asked to describe verbally their thought 
processes in detail as they move through a writing task, thereby providing a “win-
dow” into the translating process. Researchers have noted that the familiarity with 
the style of writing or prompt, the amount of structure and instruction provided, 
and the student’s individual metacognitive ability are all factors to consider in eval-
uating this process (e.g., Englert, Raphael, Anderson, Anthony, & Stevens, 1991; 
Klein, 2000; Simpson, 1994a). Successful writers are aware of the writing process 
and the role of knowledge throughout the process (Englert et al., 2000). We sus-
pect that their ability to articulate their underlying thoughts should increase our 
understanding of the entire writing process.

Early efforts (e.g., Mayer, 1987; Pressley & Levin, 1983; Wittrock, 1990) that 
examined learning strategies found that they could stimulate students to become 
more active learners, often having students generate an observable artifact to 
document their processing and progress. Less research has examined students’ 
verbal productions as a measure of studying their text or utilized the notion that 
oral language, such as writing, might assist students in becoming more active 
learners. The notion here is that developing an inner speech or dialogue about 
one’s writing, talking to others, and reflecting on one’s writing throughout the task 
(Daiute, 1985) may assist children to activate and use metacognitive awareness 
and self-regulation strategies as they engage in the writing process. Inner speech is 
undoubtedly important in planning and regulating one’s activity, based on the the-
oretical tenet that cognitive development results from social collaboration that, in 
turn, gives way to internal collaboration with oneself (Vygotsky, 1978). Successfully 
self-activating and regulating are essential to the development of a student’s meta-
cognition (Paris, Lipson, & Wixson, 1983), and mature writers have been found to 
engage in this type of inner dialogue (Daiute, 1985; Dyson, 1987). During writ-
ing, this internal egocentric speech becomes the invisible cognitive infrastructure 
for planning, drafting, and revising text. Understanding this aspect of translation, 
teachers presumably could model this “think-aloud” strategy and help scaffold the 
learner’s development of new skills and abilities in the writing process.

Englert and colleagues (Englert, 2009; Englert & Raphael, 1980; Englert et al., 
1991) documented results that supported the importance of instruction that makes 
the writing processes and strategies visible to the student through teacher–student 
and student–student dialogues. Under these conditions they found that students 
were able to internalize the dialogue (making it “inner dialogue”), which translated 
into gains in metacognitive knowledge and, ultimately, increased gains in writing. 
They based their study on previous research that suggested students would benefit 
from writing instruction that was focused on the mental processes and strategies 
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Insights About Translation 237

that guide writers (Englert & Raphael, 1989), and that writing instruction needs 
to make the process of writing and the strategies for performing these processes 
visible to students (Raphael & Englert, 1990). Their research sought to provide 
scaffolding as an intervention through development and use of curriculum materi-
als, and built upon the emphasis and movement toward a “process approach” to 
writing in the regular education classroom. In many respects, Raphael and Englert 
were visionary in their initial scientific efforts to make translation processes visible. 
Indeed, more contemporary efforts have supported these initial assertions, par-
ticularly from an instructional perspective (e.g., Harris & Graham, 2009).

Similarly, Simpson (1994b) modified a post-reading strategy called the “talk 
through.” The term was originally coined by Nist and Diel (1990) and applies to 
a procedure where students rehearse important content concepts out loud as if 
they had an audience for their private speech. The strategy requires students to 
be involved in three general classes of study processes that have been determined 
to characterize successful independent learning: selective allocation, generation, 
and cognitive monitoring. Selective allocation includes the ability to encode key 
concepts (Einstein, Morris, & Smith, 1985). Generation involves students in trans-
forming and reorganizing information using their own words and structures, and 
then elaborating or adding to what is being learned with their own images, exam-
ples, applications, or analogies (Day, 1986; Gagne, Weidemann, Bell, & Anders, 
1984). Finally, cognitive monitoring occurs when students determine whether or 
not they understand what they have read, evaluate their state of memory and their 
strategy selection, and employ appropriate corrective action when failures of com-
prehension have been detected (Brown, Campione, & Day, 1981). Simpson found 
that these “talk throughs” were a successful form of active rather than passive 
learning because they allowed students to transform ideas into their own words 
and spontaneously elaborate upon ideas that, in turn, can enhance understanding 
and remembering. Students who were trained to conduct their own “talk throughs” 
improved their conceptual understanding and were able to demonstrate increased 
understanding through recognition or recall measures (Simpson, 1994a, 1994b).

Klein (2000) sought to examine the cognitive processes through which writ-
ing contributes to learning in a group of fourth through eighth grade students in 
their science classes. The students carried out science experiments, stated explana-
tions about the phenomena that occurred, and then wrote journal style notes while 
thinking aloud. In this science task, the intervention contributed significantly to the 
likelihood of explanatory gains (i.e., the students’ ability to explain and understand 
the phenomena as a measure of learning), whereas text production (i.e., amount of 
text produced) contributed marginally to these gains. Four aspects of the data were 
analyzed: writing operations, transitional sequences among writing operations, text 
features, and strategies for generating content. Analysis of the data yielded seven 
factors: producing, searching from experiment, brainstorming, elaborating genre, 
goal setting, searching from text, and reviewing beliefs; however, Klein found that 
most of the variance could be attributed primarily to three of the seven factors 
that significantly predicted learning during writing: brainstorming, searching from 
text, and searching from experiment. Klein noted that these three factors comprise 
the discrete strategies (rather than components of a single strategy or coordinated 
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strategies) for developing goal-setting statements, explicitly reviewing the text for 
the purpose of generating ideas, and utilizing reflective selection to choose among 
the ideas—potentially key facets of translation in the writing process.

Finally, Green and Sutton (2003) investigated how providing support during 
writing, in the form of “think-aloud” strategies, to 600 11-year-old students con-
tributed to improving the writing process. Students were asked to verbalize their 
thoughts as they planned a piece of writing, fill out planning sheets, and partici-
pate in a semistructured interview about the writing process. The goal here was to 
probe qualitatively children’s thinking as they faced a writing stimulus and planned 
their writing, and to understand the children’s own perceptions of their strengths 
and weaknesses as well as their strategies in planning their written work. Results 
suggested that writing performance improved when the students considered the 
audience and purpose of the writing task. These findings provided important clues 
to key components of the translation process during written language in children.

Evidence-Based Instruction 
for Facilitating Translation

Several evidence-based efforts have been successful in improving the translation 
process for children at risk for writing problems. The overarching question here is 
whether translation of thought into text can be facilitated or improved by specific 
instructional strategies. And, if so, how does this occur? One basic comparison 
among treatment approaches differentiates those that rely primarily on explicit 
skill instruction versus those that primarily depend on strategy instruction, either 
of which can be implemented within a longitudinal efficacy design as explained in 
the section “Longitudinal Efficacy in Writing.”

Explicit Writing Instruction

One evidence-based instructional approach aims at improving translation by 
improving transcription through explicit instruction (e.g., see Chapter 7 in this 
book). When transcription skills in children with low handwriting skills are 
improved, some transfer to improved composition has been observed (Berninger 
et  al., 1997; also studies reviewed in Chapter 7). Improving transcription may 
improve translation in children by overcoming the “bottleneck” responsible for the 
struggle to get their ideas down on paper or on the computer screen, but these chil-
dren may also benefit from explicit instruction in translation as well (Berninger, 2009; 
Berninger & Abbott, 2002). From a cognitive perspective, instructional approaches 
that improve the automaticity of transcription free-up working memory that sup-
ports the other ongoing processes during translation (see Chapter 7). Many schools 
are not providing explicit, systematic instruction in transcription skills, and those 
for whom this may be an impediment to their writing may experience associated 
problems during translation.

Other research is examining optimal transcription mode for individual writ-
ers, for example, handwriting or keyboarding. Although developmental research 
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showed that second, fourth, and sixth graders wrote longer essays at a faster rate 
and expressed more ideas, much remains to be learned about tailoring optimal 
transcription mode to individual child writers during writing instruction. Children 
with transcription disabilities require not only accommodation but also specialized 
instruction.

Research has shown that for students with writing problems, explicit writing 
instruction appears to be essential (Berninger, 2009; Gleason & Isaacson, 2001; 
Hooper et  al., 2009; Troia, 2002). In addition to improving transcription skills, 
explicit instruction has been shown to improve planning capabilities that, in turn, 
have produced increased length, better organization, and improved quality of 
students’ compositions (Baker, Chard, Ketterlin-Geller, Apichatabutra, & Doabler, 
2009; Graham & Harris, 2009; Harris & Graham, 2009). In general, the magnitude 
of the treatment effects has ranged from small (Berninger & Abbott, 2002; Hooper 
et al., 2011) to large (Englert et al., 2009; Graham & Perin, 2007), depending on 
the outcome variables used, instructional formats employed, the age of the stu-
dents, and the specific interventions that were implemented. But see Berninger 
et al. (2000) for a double dose approach to getting all low achieving spellers up to 
at least average range for grade.

Longitudinal Efficacy in Writing

In The North Carolina Writing Development Project, we are conducting an ongo-
ing evidence-based intervention for early elementary school students at risk for 
writing problems (Hooper et al., 2011). This study will provide us with some of the 
first longitudinal efficacy data in teaching writing skills. In general, longitudinal 
efficacy refers to following the same group of students over time after an inter-
vention or series of interventions during this time period. Figure 8.1 depicts this 
longitudinal treatment design in which at-risk students are identified by a targeted 
screening at Time 1 and then randomly assigned to an explicit treatment versus 

Screening

Typicals

At-risk

Non-treated

Treated

Time

R

NR

Treated

R

NR

Treated

Time 1 Time 2 Time 3

Figure 8.1  Longitudinal treatment design.
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other (e.g., alternative treatment) and/or no treatment (e.g.,  business-as-usual) 
conditions. It is important to note that typical or nonaffected students are also 
identified by the initial screening. Although not a necessary component to treat-
ment efficacy, this group allows for the comparison of learning slopes to typical, 
nonaffected students in an effort to determine if the intervention(s) can “normal-
ize” a student’s performance in a specific academic area. Once the groups are 
determined, students receive ongoing assessments (e.g., pretest and posttest) to 
determine who responds (R) and who does not respond (NR) to Time 1 treat-
ment. Some longitudinal efficacy studies simply track students over multiple time 
points following the designated intervention; however, other studies track students 
over multiple time points following multiple interventions. In the latter condition, 
response-to-treatment then becomes a variable for inclusion in the next round of 
data analyses.

In the North Carolina Project, employing a randomized control trial design, 
students were identified as being at risk (n = 138) or typical (n = 67) in writing 
in grade 1, and the at-risk group was randomly assigned to treatment (n = 68) or 
business-as-usual conditions (n = 70) for grade 2. The writing intervention com-
prised Lesson Set 4 from the Process Assessment of the Learner (PAL) Reading 
and Writing Lessons for second graders with spelling problems (Berninger & 
Abbott, 2003), with the intervention occurring in small groups of 3–6 students 
twice a week over the course of 12 weeks during the spring of second grade. Our 
results indicated the overall rate of growth in writing skills significantly accel-
erated following the treatment for the at-risk treatment group when compared 
to the nontreatment at-risk group. Although the children in our studies were 
identified using different inclusion criteria (at risk in a variety of writing prob-
lems) than those in the studies on which the lessons were based, which included 
only second graders with spelling disabilities (Lesson Set 4 PAL Reading and 
Writing Lessons), improvement in translation could be inferred by the improve-
ment in the writing products in our study. Of interest to how neuropsychological 
functions interact with treatment, we did not uncover any significant modera-
tor effects from our neurocognitive variables (fine-motor, language, executive 
functions). However, the findings suggested that examination of these types of 
interactions could yield important findings in future studies, particularly with 
respect to response-to-intervention methods (also Figure 3.1 is relevant to this 
claim). Following the longitudinal efficacy design, our students have now com-
pleted the third grade intervention using Lesson Set 7 in the PAL Reading and 
Writing Lessons, and a fourth grade intervention is planned, and findings from 
those interventions are forthcoming.

To summarize, the findings from the North Carolina Writing Development 
Project suggest the need for ongoing exploration of evidence-based treatments 
in writing, particularly with respect to longitudinal efficacy, and support further 
ongoing examination of possible neuropsychological moderators for effective 
treatment in samples with a variety of writing or writing-related problems rather 
than a specific one. Further research is needed to determine whether explicit 
instruction has to be related to specific diagnosed writing deficits to be optimally 
effective in improving the translation process.
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Self-Regulated Strategy Instruction for Translation

The self-regulated strategy approaches develop a schema to move students through 
the translation process in an efficient and effective fashion. To date, there have 
been a number of strategy-based interventions proposed and studied to address the 
text generation needs of students who may be at risk for writing problems. Many of 
these interventions have been devoted to the higher-order aspects of composing, 
such as planning and revising (Wong, Butler, Ficzere, & Kuperis, 1997), organiza-
tion and self-monitoring (Isaacson, 1995), and metacognition and self-regulation 
strategies (Englert et al., 2009; Therrien, Hughes, Kapelski, & Mokharti, 2009). In 
this regard, the work of Graham and Harris (2009) provides an excellent example 
of these evidence-based, strategy interventions.

The self-regulated strategy development (SRSD) model is a multifaceted 
instructional framework that integrates self-regulation and cognitive skills to 
improve writing skills. The SRSD model was designed as a framework to facilitate 
the development of self-regulation and associated cognitive skills to improve writ-
ten language. Specifically, this model was developed to address the written lan-
guage needs of children with learning disabilities (Graham & Harris, 2009) and, 
more recently, emotional disabilities (Lane et al., 2008), and it has been studied 
with children from middle elementary school to high school. In this model, written 
language is considered a problem-solving process that involves planning, knowl-
edge transfer, and various skills (Harris et al., 2008) and focuses on three areas: 
(1) explicit writing instruction, (2) explicit instruction in self-regulation strategies, 
and (3) development of positive self-efficacy about writing (Graham & Harris, 
2009; Harris & Graham, 2009). The SRSD model has a well-founded scientific 
basis with research evidence from over 40 single-subject studies (Rogers & Graham, 
2008), a number of small group studies (Graham & Harris, 2003), and several 
key meta-analyses documenting the effectiveness of this model (Graham, 2006; 
Graham & Perin, 2007; Rogers & Graham, 2008). The evidence demonstrating a 
positive impact of SRSD on written expression is clear and compelling (Graham & 
Perin, 2007).

With respect to translation, the SRSD model provides an avenue to under-
stand how strategies facilitate text production. The SRSD model provides a clear 
algorithm for translating thoughts into an organized text. This algorithm provides 
the vehicles for the execution of clear and specific strategies designed to facili-
tate the infrastructure for written output such that the written output is genre 
specific and appropriate for a specific audience. In this fashion, the SRSD model 
addresses many of the key facets comprising translation and provides an evidence-
based intervention for students who may be struggling with a specific written task. 
Although it is unclear how variability in specific neuropsychological functions, or 
specific learning impediments, will interact with the scaffolding provided by this 
model, efforts to date have demonstrated its educational utility for students in reg-
ular education and special education settings (Graham & Harris, 2009; Harris & 
Graham, 2009).

Based on the cumulative findings from the SRSD model, Graham, Olinghouse, 
and Harris (2009) have asserted 12 evidence-based recommendations for writing 
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instruction (e.g., teach strategies for planning, revising, and editing; set clear and 
specific goals for what writers are to accomplish in their writing product) that have 
evolved from use of the SRSD model. Taken together, these strategies have helped 
students improve five main areas in writing: the genre needs in writing, the qual-
ity of the written output, the knowledge of writing, the approach to writing, and a 
student’s self-efficacy for writing. Improvements have also been reported in core 
components of writing such as planning, revising, content-specific messages, and 
mechanics. Maintenance and generalization of these skills have been demonstrated 
across genres, students with different needs, and educational settings (Harris & 
Graham, 2009). Furthermore, the teaching of strategy development with students 
in late elementary school and beyond coincides with what is known about develop-
ment of the prefrontal cortex and associated brain functions at this developmental 
time period (Hooper et al., 2002).

As well, there is a strong match between the ascendance of executive func-
tions with respect to their importance to writing as children age, and the use of 
instructional strategies that capitalize on their capabilities to learn and deploy such 
strategies. The instruction that occurs via the SRSD approach for specific strate-
gies is directly tied to the writing process as well as the writing product. The spe-
cific features of each strategy not only relate to how the students will change their 
approach to the writing task but also have an effect on how they move through the 
writing process, including the translational phase. Consequently, this evidence-
based intervention likely holds significant promise for modifying the translation 
process during written expression in positive ways.

Conclusions
In accordance with the focus of this volume, more research is needed on the 
translation process during composing. Cognitive models have provided many key 
components that are needed to engage in successful and consistent translation, 
but more remains to be learned. The not-so-simple view of writing encourages the 
field to investigate how writing supports externalizing cognition, that is, access 
to thoughts and thinking by producing products of translation which can be vis-
ibly inspected and reinspected, thus overcoming limitations in internal working 
memory from which stored contents may disappear and not be readily accessed 
over time. In this chapter, we emphasized the theoretical models and empirical 
support for neuropsychological functions critical to the translation process in the 
written language of young elementary school children. Key among these are neu-
ropsychological functions for language, executive functions, and working mem-
ory. These processes may not only predict translation during composing across 
development but also may be influenced by developmental changes in transla-
tion and can inform instruction. Moreover, these neuropsychological processes 
may be the window on individual differences that may place qualifications on all 
the other models and frameworks—how translation works may be influenced to 
some degree by individual differences in an individual writer’s neuropsychologi-
cal processing.
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Although these models provide some necessary components for translation, the 
talk-through and self-talk strategies are promising assessment strategies designed 
to provide the “how” of the translation process. The self-talk strategies provide 
an intriguing avenue for increasing our understanding of the translation process. 
Although these efforts can be labor intensive, and perhaps hindered by language 
impairments or problems with theory of mind, they also appear to hold significant 
explanatory potential with respect to our understanding of the translation process 
in young students. Their interaction with many of the neuropsychological func-
tions important to the writing process also warrants scientific inquiry. Although 
the field of written language has forged ahead with a number of evidence-based 
approaches for improving written language composing, whether the effect on 
translation is direct or indirect remains to be determined. Knowing that the trans-
lation processes involved during composing can be structured, nurtured, and actu-
ally “repaired” for young students struggling with the text production component 
is encouraging, but the effects of these intervention approaches on translation still 
requires research investigation.

In this chapter, we highlighted some findings related to the translation pro-
cesses in composing of beginning and developing writers. We underscored neuro-
psychological and metacognitive findings, including self-talk approaches, as well 
as evidence-based instructional approaches related to translation. Hopefully, this 
chapter and volume will inspire further research on these topics.
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