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Computer-based Writing Instruction 

Writing is a cognitively complex process that requires task management, strategies, self-

regulation, genre and background knowledge, and audience awareness (Flower & Hayes, 1980; 

Hayes, 2012; Zimmerman & Risemberg, 1992). This complexity, coupled with highly variable 

writing instruction in the United States (Brindle et al., 2016; Graham, 2019; Graham et al., 2014), 

may in part explain why writing achievement results are below expectations according to national 

assessment benchmarks (NAEP, 2011).  

Amid calls to prioritize improvements in writing instruction and achievement (National 

Commission on Writing, 2003), the National Commission on Writing (2004, p. 31) lobbied for 

investments to support writing with technology, arguing that “technology holds out great promise 

as a means of expanding time for writing, for both students and teachers.” Indeed, writing with 

computers was codified in the Common Core State Standards ([CCSS], 2010), which requires 

students across grades to use technology and the Internet to collaborate on writing tasks with peers 

and publish their work. Moreover, advancements in automated essay scoring have provided a 

further foundation of software development for improving writing achievement through computer-

based instruction and assessment (Shermis & Hammer, 2013; Shermis & Wilson, in press). Recent 

systematic reviews and meta-analyses indicate that computer-based writing instruction (CBWI) 

may support gains in writing achievement (Li, 2023; Little et al., 2018; Nunes et al., 2022; Strobl 

et al., 2019; Williams & Beam, 2019; Zhai & Ma, 2023). 

CBWI may entail any type of writing instruction involving computers (e.g., revising essays 

in shared, online documents), although often refers to instructional software such as automated 

writing evaluation (AWE) or intelligent tutoring systems (ITS; Allen et al., 2016; Banawan et al., 

2023; Strobl et al., 2019). AWEs offer immediate, automated scores and formative feedback to 
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students and teachers over multiple drafts (e.g., Warschauer & Grimes, 2008). They may also allow 

teachers to assign writing prompts in different genres, game-based learning, peer reviews, and 

scaffolds (e.g., prewriting graphic organizers) to support the full writing process (e.g., Strobl et al., 

2019). ITSs serve similar roles as AWEs, but may also deliver individualized instruction based on 

system-generated evaluations of students’ writing performance (Allen et al., 2016; Roscoe & 

McNamara, 2013; Roscoe et al., 2014).   

Allen and colleagues (2016) previously documented example computer-based tools used 

to support writing instruction, and multiple reviews have reported novel writing technologies, their 

affordances, and synthesized research findings on the effectiveness of computer-based systems on 

writing performance (Fu et al., 2020; Li, 2023; Little et al., 2018; Nunes et al., 2022; Strobl et al., 

2019; Williams & Beam, 2019; Zhai & Ma, 2023). In this chapter, we discuss the affordances and 

limitations of computer-based writing instruction systems within the context of evidence-based 

practices (EBPs) and a writer(s)-within-community model of writing (Graham, 2018; McNamara 

& Kendeou, 2022). In doing so, we argue that to realize the potential of CBWI, researchers, and 

educators must (a) collaboratively integrate such technologies with effective instructional 

practices, while also (b) account for the strengths, needs, and development of writing communities 

in classrooms. We conclude with a discussion about future research directions, particularly 

concerning the use of generative artificial intelligence in writing instruction.  

Supporting Deliberate Practice with CBWI  

Multiple cognitive developmental frameworks have informed research in CBWI. However, one 

long-standing model prioritizes deliberate practice (Allen et al., 2016; McNamara & Kendeou, 

2022)—the repeated effortful practice of a skill in which participants apply formative feedback 

and work through motivational barriers to achieve the explicit goal of improving performance 
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(Ericsson et al., 1993). For writing, Bereiter and Scardamalia (1987) proposed a developmental 

model in which maturing writers transition from writing to reproduce knowledge (i.e., knowledge-

telling) to construct original knowledge (i.e., knowledge-transforming). Likewise, Zimmerman 

and Risemberg’s (1997) social cognitive model emphasized the development of self-regulatory 

skills through feedback loops during writing experiences. To improve, writers must practice 

writing frequently with explicit goals and feedback over an extended period of time to master 

necessary self-regulatory skills (Kellogg, 2008) and transition to a more advanced knowledge-

transforming and constructing modes of writing (Kellogg & Whiteford, 2009). Facilitating writing 

practice with formative teacher, peer, and computer feedback has been shown to be a highly 

effective writing instructional practice (Graham et al., 2015).  

The effort required for teachers to assess writing, provide feedback, and facilitate ongoing 

practice with feedback is not feasible to employ consistently (Ahumada et al., 2013; Applebee & 

Langer, 2011; Harvard et al., 2014; Korth et al., 2016). Indeed, one of the most important resources 

that writing teachers need is time (National Commission on Writing, 2004). With some exceptions 

(e.g., Graham et al., 2021), surveys of writing teachers have revealed that teachers inconsistently 

devote enough time to facilitating writing practice and implementing evidence-based instructional 

practices (Brindle et al., 2016; Graham et al., 2014; Kiuhara et al., 2009). Moreover, many teachers 

report feeling unprepared to teach writing, which is negatively associated with teachers’ 

implementation of evidence-based writing practices and their students’ performance (Bañales et 

al., 2020; Coker et al., 2016; De Smedt et al., 2016; Gillespie et al., 2014; Graham et al., 2014; 

Hsiang et al., 2018).  

The availability and affordances of AWE and ITS programs offer a potential solution for 

teachers to provide deliberate writing practice over multiple drafts (Kellogg et al., 2010) while 
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also optimizing teacher labor related to instruction and feedback (McNamara & Kendeou, 2022; 

Stevenson, 2016; Warschauer & Grimes, 2008). To meet these needs, computer-based programs 

for writing feedback and instruction leverage automated essay scoring (AES) systems. In general, 

AES systems work by using natural language processing (NLP) tools to quantify textual features, 

and then apply statistical models—including machine learning and artificial intelligence (AI) 

techniques—to identify textual features that are closely associated with human scores. These NLP 

features and statistical models are then used to generate scores for submitted essays that are similar 

to human ratings of essays with similar NLP characteristics (see Deane, 2013; Dikli, 2006; 

Shermis, 2020). AES scores have been shown to be highly reliable and correlated with human 

scores (e.g., Shermis, 2014; Shermis & Hammer, 2013; Wilson, 2018).  

AWE programs also use automated feature detection and analysis to generate feedback to 

students and teachers (Grimes & Warschauer, 2010; Stevenson & Phakiti, 2014; Strobl et al., 

2019), such as information about writing concepts and suggestions for revisions (Fu et al., 2022). 

AWE programs may also enable prewriting activities, communication between teachers and peers, 

pedagogical scaffolds, and interactive lessons (Strobl et al., 2019; Wilson et al., 2022). Likewise, 

ITSs such as the Writing Pal also provide both feedback and evaluation scores (Banawan et al., 

2023; Roscoe & McNamara, 2013). Writing Pal, and ITSs in general, are more advanced than 

AWE systems because they also provide individualized instruction that adapts to students’ 

performance (Allen et al., 2016). ITSs can be used to teach strategy instruction and goal setting 

while revising multiple drafts of essays, and also provides game-based instruction and practice 

(Butterfuss et al., 2022; Crossley et al., 2013; Roscoe et al., 2013, 2014; Roscoe & McNamara, 

2013).  
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Driven by the aforementioned affordances and frameworks, literature reviews and meta-

analyses have investigated the actual impact of AWE use (Fu et al., 2020; Li, 2023; Little et al., 

2018; Nunes et al., 2022; Stevenson & Phakiti, 2014; Stevenson, 2016; Strobl et al., 2019; 

Williams & Beam, 2019; Zhai & Ma, 2023). Nunes et al. (2021) identified eight studies that 

analyzed quantitative measures of writing quality; half found no impact on writing quality when 

compared to feedback from teachers and/or peers (Ware, 2014; Wilson & Czik, 2016; Wilson & 

Roscoe, 2020). Moreover, participants in two studies (Frankze et al., 2005; Wade-Stein & Kintsch, 

2004) improved their summary writing quality after receiving AWE feedback, but only in 

comparison to a control condition in which participants received no feedback. Fu et al. (2020) 

reached similar conclusions in their review (n = 48): feedback from AWE did not outperform 

feedback from teachers and peers, and that moderating factors (e.g., feedback type, learner 

characteristics, methodological factors) should be further examined. In sum, reviews suggest that 

feedback from AWE systems may support writing quality improvements, but differences between 

feedback from peers and teachers may be negligible.  

Meta-analyses of AWE studies (Li, 2023; Little et al., 2018; Zhai & Ma, 2023) have also 

explored potential moderating factors. Li (2023) observed an overall positive effect of AWE on 

writing skill development when compared to instruction without AWE (g = 43, n = 25 studies). 

However, the effect sizes were moderated by several important factors. First, when comparing 

how participants interacted with computers and each other in studies (i.e., AWE vs. non-AWE, 

AWE vs. peer interaction, and AWE vs. teacher-interaction), only AWE compared to non-AWE 

produced a significantly positive effect. This outcome suggested that the benefits of AWE depend 

on the ways in which students interact with the system, their peers, and teachers. Moreover, 
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moderation analyses also highlighted the benefits of feedback that included informative tutoring, 

identification of misconceptions, and longer intervention durations (Li, 2023).   

Wilson et al. (2023) provide robust evidence for AWE effects from a year-long randomized 

controlled trial of AWE implementation in middle school classroom settings (n = 2,547 students 

in n = 3 school districts). Students were assigned at the classroom level to either (a) an AWE 

condition in which teachers received ongoing coaching support on AWE implementation and 

minimum usage requirements or (b) a control condition in which teachers and students did not 

receive AWE access until after the conclusion of the study. Crucially, researchers found that AWE 

was not used consistently throughout the year, and when controlling for covariates such pretest 

performance and demographic variables, there was no significant difference between treatment 

and control conditions in writing quality or motivation (i.e., writing self-efficacy, beliefs about 

writing, and recursive process beliefs). Interestingly, when analyzing outcomes by district, a 

relationship between level of AWE use (i.e., fidelity) and outcomes emerged. Of the three districts, 

the district with the highest fidelity of AWE usage produced statistically significant positive effects 

on writing quality (g = 0.61); the district with lower fidelity produced negative effects or no effect. 

In sum, simply providing districts and teachers with AWE access does not necessarily influence 

writing outcomes, but consistent usage and authentic implementation are beneficial. These 

findings are consistent with conclusions from other reviews (Li et al., 2022) and analyses of large-

scale naturalistic AWE implementations (Potter & Wilson, 2021).  

To summarize, prior findings suggest that CBWI can facilitate deliberate practice (e.g., 

Kellogg et al., 2010), improve writing quality (e.g., Frankze et al., 2005; Palermo & Thomson, 

2018), improve revising (e.g., Roscoe et al., 2018; Wang et al., 2020), improve beliefs about 

writing (e.g., Warschauer & Grimes, 2008; Wilson & Czik, 2016; Wilson & Roscoe, 2020), and 
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reduce teacher labor (e.g., Stevenson, 2016). However, recent reviews and meta-analyses (Fu et 

al., 2020; Li, 2023; Little et al., 2018; Nunes et al., 2022; Stevenson & Phakiti, 2014) and high-

quality implementation studies (Cruz Cordero et al., 2023; Wilson et al., 2023) also reveal that the 

benefits of many systems by themselves are marginal.  

We propose that the implementation of CBWI is crucially important for improving the 

teaching and learning of writing under the right conditions. Thus, in the following sections, we 

discuss two crucial factors in optimizing AWE effectiveness: (1) integration of AWE with 

evidence-based writing instruction practices and (2) emphasizing AWE implementation within a 

community of writers (Graham, 2018).  

Enhancing CBWI with Evidence-Based Practices 

Evidence-based practices (EBPs) in writing instruction have been identified via meta-analyses of 

writing intervention studies (e.g., Graham & Harris, 2017; Graham et al., 2018; Graham et al., 

2015a; Graham et al., 2015b; Graham et al., in press; Koster et al., 2015). Perhaps the most 

effective forms of writing instruction involve strategy instruction and specifically self-regulated 

strategy instruction (SRSD; see Harris, 2021; Harris & Graham, 2016 for overviews). SRSD 

(Harris & Graham, 2019; Harris, 2021) involves a recursive set of stages in which students receive 

explicit instruction in strategies and self-regulatory behaviors (e.g., performance monitoring, 

positive self-talk). Students are taught background knowledge (e.g., genre features), discuss the 

strategy with peers and teachers, teacher modeling of the strategy, memorize the strategy, guided 

practice with feedback, and finally independent practice and performance. 

Importantly, teachers can implement successful EPBs (e.g., SRSD) without the use of 

writing technologies, and CBWI technologies are themselves already an evidence-based resource 

(Graham et al., 2015a; Li, 2023; Little et al., 2018; Zhai & Ma, 2023). However, with exceptions 
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(e.g., McNamara & Roscoe, 2013; Palermo & Thomson, 2018; Wijekumar et al., 2022; Wilson et 

al., 2022), there is a relative paucity of research on integrating these two threads. Wilson and 

MacArthur (in press) argue that AWE affordances align to the principles of self-regulated learning 

(i.e., clarifying success metrics, practice opportunities, actionable feedback, collaboration, and 

ownership of learning; see Black & Wiliam, 2009), but more research is needed to empirically test 

this claim.  

Several projects have begun to integrate writing technologies with strategy instruction.  For 

example, the Writing Pal ITS offers self-directed, technology-supported strategy instruction—

delivered by animated student and teacher characters—to support secondary students throughout 

the writing process (i.e., planning, drafting, revising) persuasive essays, including strategy lesson 

videos, practice games, and feedback reports (Roscoe & McNamara, 2013; Roscoe et al., 2014). 

In experimental studies (Roscoe et al., 2015; Roscoe et al., 2018), high school students have 

practiced writing persuasive essays using the complete Writing Pal (i.e., feedback, strategy lessons, 

and games) or only automated feedback. Students in both conditions revised, but strategy 

instruction was associated with more substantial revisions than feedback alone. Students who 

received strategy instruction and game-based practice may have been better positioned to attend 

to and revise based on AWE feedback. Integrating game-based strategy practice features in 

Writing Pal usage has also improved the writing performance and engagement of L1 and L2 high 

schoolers (Allen et al., 2014).  

ITSs may also support integrating strategy instruction for both writing and reading. 

Weston-Sementelli et al. (2018) invited undergraduate students to write source-based essays using 

writing strategy training and practice from Writing-Pal along with reading comprehension strategy 

instruction from the Interactive Strategy Training for Active Reading and Thinking ITS (iSTART; 



COMPUTER-BASED WRITING INSTRUCTION 10 

 

McNamara et al., 2004). Students received (a) training only in reading strategies via iSTART, (b) 

training in only writing strategies via Writing-Pal, (c) combined instruction using abridged 

procedures for both ITSs, or (d) a control group that did not receive either training. Students 

(regardless of prior ability) who learned with both ITS programs wrote higher quality source-based 

essays compared to students who received instruction using either or neither of the ITSs.   

Wijekumar and colleagues (2022) have explored the ITS for Text Structure Strategy 

(ITSS). In a randomized controlled trial with 464 elementary school students, Wijekumar et al. 

(2022) found that integrating ITSS instruction with SRSD writing instruction was highly effective 

for teaching young students to plan and write source-based essays. The integrated intervention was 

implemented by teachers with practice-based professional development and ongoing coaching for 

ITS (6 weeks) and SRSD (12 weeks) and compared writing results to a business-as-usual (BAU). 

control. After ITSS instruction on how to read and take notes from sources (i.e., before writing 

instruction), students in the treatment condition improved their writing plan quality (ES = 0.77). 

Results also revealed significant difference in writing quality for students with lower levels of prior 

writing performance. Following SRSD writing instruction, very large effect sizes were revealed 

for planning (ES = 1.60) and writing quality (ES = 2.29). Results suggest that integrating ITSS for 

reading and SRSD for source-based writing within a comprehensive professional development 

framework can profoundly improve elementary-aged students’ writing quality and processes.   

SRSD implementation can be challenging for teachers even with researcher-provided 

professional development (McKeown et al., 2014). AWE and ITSs may reduce barriers for 

teachers to implement SRSD and strategy instruction. Palermo and Thomson (2018), for example, 

implemented a low intensity AWE+SRSD intervention without practice-based professional 

development. They conducted an experimental study with middle schoolers (n = 829) who 
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received teacher-led instruction over 16 lessons in one of three conditions. In one condition, 

students learned how to use AWE to practice writing and revising essays and completed AWE 

system lessons. A second condition integrated AWE practice with SRSD instruction. In addition 

to writing five essays, teachers were trained to deliver a set of SRSD lesson plans that included 

instruction in a strategy to plan and draft a persuasive essay. In a control BAU condition, students 

practiced writing and revising without AWE or SRSD. Crucially, students in the AWE+SRSD 

condition wrote posttest essays that were better quality, longer, and included more argumentative 

features than students in the other conditions. Students in the AWE-only condition wrote essays 

that were of significantly better quality than the BAU condition. AWE improved writing outcomes 

(ES = 0.65) but integrating AWE with SRSD (ES = 1.18) was more effective. 

In sum, AWE affordances may be integrated within SRSD lessons (e.g., Palermo & 

Thomson, 2018) or as a supplement traditional SRSD instruction (e.g., Wijekumar et al., 2022). 

Components of SRSD (e.g., goal setting, performance monitoring, strategy instruction) can also 

be integrated with AWE affordances, such as producing formative assessment scores that inform 

feedback and classroom discussion (Wijekumar et al., in press), supporting students in setting and 

monitoring progress towards writing process and product goals (Wilson et al., 2022), or peer 

collaboration (Potter et al., 2020). Table 1 summarizes suggestions for aligning SRSD instruction 

with AWE. We hypothesize that CBWI may further enhance the implementation of already highly 

effective EPBs and vice versa. We encourage future research that continues to examine the 

integration of computer-supported writing with robust strategy instruction. 

Enhancing CBWI Within a Community of Writers 

CBWI must also consider the contexts in which technologies are implemented. Sociocultural 

frameworks define writing as a technology people use to communicate with one another, to build 
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relationships, develop identities, and participate in social situations (e.g., political discourse, 

Bazerman, 2016). Graham (2018) integrates sociocultural frameworks with cognitive models of 

writing (e.g., Hayes, 2012) via the revised Writers-Within-Community model (WWC).  

In the WWC model, the teaching and learning of writing are shaped by classroom 

contextual factors (e.g., historical, political, and economic histories underlying curricula and 

beliefs), characteristics of community members (e.g., individual differences in literacy skills and 

motivation), writing goals (e.g., prompts), tools (e.g., AWE and ITS), and actions of community 

members. As with strategy instruction, developing a community of writers can occur without 

CBWI tools. For example, teachers can differentiate writing instruction based on students’ prior 

knowledge or performance, facilitate peer review, and invite students to collaboratively write 

about meaningful topics for authentic audiences (e.g., writing political letters to local officials). 

Nonetheless, we contend that affordances offered by CBWI systems may further facilitate the 

development of a strong community of writers within school contexts. 

McNamara and Kendeou (2022) posit that AWE development and research must draw on 

models such as the WWC to inform technology implementation within writing communities (i.e., 

classrooms) to develop writing with authentic audiences and purposes. For example, research 

studies that examine differences between computer-generated "versus” teacher feedback may lack 

ecological validity because teachers rarely implement AWE without providing their own feedback 

(Palermo & Wilson, 2020; Wilson & Czik, 2016). In this section, we expand upon McNamara and 

Kendeau (2022) to argue that another way to optimize CBWI is for (a) writing teachers to situate 

CBWI technology use within community-building and community-driven tasks, and (b) for 

technology developers to incorporate (more) features that enable or support writing communities 

(McNamara & Kendeou, 2022). Community member perceptions and goals are a starting place.  
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Teacher Perceptions and Implementation of Computer-based Writing Instruction  

Teachers are typically leaders of their classrooms and writing communities, and thus their 

perceptions of AWE, EBPs, and necessary support systems are critical for integration. Teacher 

beliefs about AWE may impact their implementation (Li et al., 2015) and thus influence student 

writing achievement (Chen & Cheng, 2008; Wilson et al., 2023; Wilson et al., 2022). In general, 

teachers have reported favorable beliefs toward AWE, including social validity (e.g., Wilson & 

Czik, 2016; Wilson et al., 2021; Wilson & Roscoe, 2020). Despite favorable attitudes, studies have 

documented variance in how much teachers actually use AWE (Li et al., 2015; Potter & Wilson, 

2021; Roscoe & McNamara, 2013; Wilson et al., 2022; 2023). For instance, Stevenson (2016) 

reviewed the ways that AWE has been integrated and used in classrooms. Stevenson (2016) 

concluded that teachers primarily used AWE to save time and promote student writing 

independence, but their practice generally did not include writing for an audience or learning how 

to write for multiple genres. Likewise, a descriptive study on a statewide implementation of AWE 

revealed that an embedded peer review function was rarely used (Potter & Wilson, 2021).  

Analyses from focus groups and qualitative analyses of teacher data have illuminated 

several reasons for variance in teacher implementation. For example, elementary teachers have 

indicated that AWE-generated feedback was sometimes misaligned to their curricular goals or 

their own feedback, and thus they needed to manage student feedback uptake to prevent students 

from internalizing misaligned feedback (Wilson et al., 2021). Teachers have also discussed barriers 

to implementation due to school and district policies (e.g., limited time), and that it can be 

challenging for students with limited writing ability to apply feedback and work independently. In 

addition to influences from individual teacher beliefs and actions (e.g., Li et al., 2015; Wilson et 

al., 2023), teacher reports indicate that there may be systemic barriers to effective implementation 
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of computer-based writing systems (Wilson et al., 2021). Consequently, the WWC model can 

inform future research of CBWI by examining the ways in which systemic factors (e.g., curricula 

and teacher beliefs) and individual differences of students may impact the ways in which writing 

technologies are implemented and support authentic and collaborative writing tasks.     

Student Perceptions and Implementation of Computer-based Writing Instruction 

Writing is also shaped by the capacity of community members, such as students’ literacy skills 

and knowledge, background experiences, and self-regulation (Graham, 2018). Therefore, it is 

necessary to consider individual differences (e.g., prior reading and writing ability) in students’ 

perceptions and writing with respect to CBWI. 

Perceptions and trust of AWE feedback may influence students’ revising behavior and 

feedback uptake. AWE systems can sometimes overwhelm students with too much feedback, 

particularly for English language learners (Bai & Hu, 2017; Rannali, 2018; Ranalli et al., 2017). 

Additional factors that influence student revision behavior are low trust in AWE feedback (Ranalli, 

2021; Zhang, 2020), the presentation and expectations of the system (Roscoe et al., 2017), gaps in 

writing knowledge or misunderstanding feedback (Wang et al., 2020), beliefs that achieving a high 

score means that no further work is needed (Moore & MacArthur, 2016), or discouragement after 

receiving low scores (Fu et al., 2022).  

Individual differences may also influence whether certain modes of instruction are more 

optimal. For example, Roscoe et al. (2019) tested a version of Writing Pal in which students either 

practiced writing and revising essays with feedback, practiced with game-based features, or 

practiced with strategy instruction lessons. Students with stronger prior reading performance 

benefited more from traditional practice with feedback, but students with lower prior reading 
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performance benefited from game-based instruction. Consequently, technologies may need to 

include multiple forms of feedback and practice to serve a full range of students.  

Implementation of CBWI must attend to the differences and needs of a community of 

writers. Supplementing computer-generated feedback with teacher feedback (e.g., Li, 2023), 

computer-generated instruction (e.g., Roscoe & McNamara, 2013), goal-setting support (Wilson 

et al., 2022), and teaching evaluation criteria may help students understand and apply feedback 

(MacArthur, 2016). Furthermore, developing systems with multiple modes of instructional 

delivery and practice may support students with varying proficiency levels (Roscoe et al., 2019).   

Writing and Reading for an Audience in Computer-based Writing Instruction 

Writing is a social, communicative (i.e., community-embedded) practice. Accordingly, using 

CBWI without human interaction (e.g., using the tool as a tutor or teacher) may be frustrating and 

limit learning (Chen & Cheng, 2008; Li, 2023). Indeed, expert writing teachers have suggested 

that computer-based writing tools should include mechanisms for teachers and students to 

communicate directly about their writing, and to also include model texts in which students can 

observe and model their own writing on (Li et al., 2022). Teachers also have expressed the need 

for integrating platforms with curricula requirements and assessments (Wilson et al., 2021).  

One way that writing communities can engage with audiences is through affordances that 

encourage integrating reading and writing (McNamara & Kendeou, 2022). Integrating reading and 

writing instruction benefits performance in both domains (Graham et al., in press; Graham et al., 

2018). Students apply reading skills when revising by rereading their own text to identify problems 

and monitor performance (MacArthur, 2016). Furthermore, integration of reading instruction via 

ITS and writing instruction via SRSD can be beneficial. Indeed, AWE technologies designed for 
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source-based writing also create opportunities for students to engage with rigorous texts and 

writing prompts that may support knowledge gains (Wang et al., 2020; Zhu et al., 2017).  

CBWI systems may foster reading and writing communities through peer review and 

collaborative literacy activities. Peer review functions in AWE have been underused (Potter & 

Wilson, 2021; Wilson et al., 2021) despite their potential to foster collaborative writing 

experiences, which is both an EBP (e.g., Graham et al., 2015a) and a tenet of the WWC (Graham, 

2018). Comparisons of peer review and automated feedback systems have concluded that 

integrating feedback from peers and AWE may be optimal because peers may be able to 

supplement shortcomings of AWE by providing feedback on complex ideas and content (Chen & 

Chang, 2008; Huang & Renandya, 2020; Shang, 2022; Zhang & Hyland, 2022). 

Additional socioculturally informed CBWI research (Bazerman, 2016; Graham, 2018) is 

needed to support the integration of systems within authentic classroom writing experiences 

(McNamara & Kendeou, 2022). Such research may be used to develop and evaluate opportunities 

for peer feedback and collaboration in AWE systems (Stevenson, 2016), to integrate computer-

generated feedback with that of teachers (e.g., Wilson & Czik, 2016), and to align CBWI to district 

and school-level curricula (e.g., Wilson et al., 2021). Table 2 presents suggestions for aligning 

CBWI affordances with Graham’s (2018) WWC model.  

Future Directions: Generative AI and Computer Based Writing Instruction 

The advent of generative artificial intelligence tools (or “Gen-AI”) such as ChatGPT (Generative 

Pre-trained Transformer 3, Brown et al., 2020) has the potential to transform writing instruction 

and assessment. Gen-AI is not new to developers of computer-based writing systems, but popular 

awareness and access (e.g., for educators and students) is a new phenomenon. One salient question 

is “What can a Gen-AI program such as Chat-GPT do?” with regards to writing instruction and 
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assessment. Current Gen-AI systems can easily complete most (if not all) writing assignments that 

are commonly used to assess writing skills. The writing is generally cohesive and comprehensible 

with excellent syntax and spelling. However, current systems do not (or cannot) check content 

accuracy because they are essentially stringing together common sequences of language regardless 

of veracity. The tools also generally lack human intuitions about language or register—they 

frequently use overly complex syntax or seem a bit too “intelligent” to be written by a fairly novice 

student lacking decades of education. However, with sufficient prompt engineering (and 

knowledge of writing and the world), an author can collaborate with ChatGPT to rapidly produce 

an adequate or even more than adequate composition (e.g., see McNamara, 2023). 

Educators and researchers have expressed fears that Gen-AI will lead to increased 

plagiarism and render constructed response assignments unusable (Yeadon et al., 2023). However, 

ChatGPT may also offer some promise in helping writing instructors provide automated evaluation 

scores for their students (Wijekumar et al., in press) or helping student writers draft and reflect 

upon their own work. Gen-AI is a powerful tool and it is beyond the scope of our abilities and this 

chapter to prognosticate on how large-scale open-source language models will most influence 

CBWI. However, we can nonetheless consider potential threats and affordances that Gen-AI 

language models offer for writing instruction with computer-based systems.   

Threats to Writing Instruction from Gen-AI 

Gen-AI threatens fundamental pressures that undergird strategy instruction and SRSD: the need 

for students to develop self-regulation in writing. If students view themselves as “prompt 

engineers” instead of “writers,” why bother to plan, draft, and revise when Gen-AI can do it for 

you? Writing becomes a process of nudging computer-generated output rather than expressing 

personally-generated ideas; two very different sets of cognitive processes. Future research should 
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investigate the potential threat of Gen-AI usage on students’ problem-solving cognitive processes 

(Hayes, 2012) and critical reflection required to develop self-regulatory skills (Zimmerman & 

Risemberg, 1997). If students do not view Gen-AI produced work as their own, they may be more 

likely to adopt performance goal orientations (i.e., output or score-focused) instead of mastery goal 

orientations where students care about the writing process, their own voice and style, and 

developing their own skills and knowledge (e.g., Camacho et al., 2021). 

Gen AI also threatens establishing a community of writers. If writers misuse generative AI 

(e.g., plagiarized content or not engaging in peer writing) or only engage with AI at the expense 

of their writing community members, they are not active members of a writing community. 

Additionally, while generative AI technologies such ChatGPT are highly coherent, they are often 

inaccurate (Cooper, 2023). Gen AI has the potential to provide misleading information to non-

expert users (Deiana et al., 2023) and may also be used to widely spread false information (De 

Angelis et al., 2023). Consequently, steps must be taken to ensure the technology is used 

appropriately in classroom contexts.  

Affordances of Gen AI in Writing Instruction 

Encouragingly, there are opportunities for teachers and students to use the affordances of Gen-AI 

productively (Cooper, 2023; Su et al., 2023). For instance, Gen-AI tools may help students 

brainstorm and generate ideas more quickly (i.e., overcome writer’s block and the problem of 

“getting started”), and may facilitate transcribing ideas to text. Results from developmental writing 

studies indicate that transcription challenges can constrain idea generation (Berninger et al., 2002). 

As such, perhaps Gen-AI can help students with processes related to generating ideas, initial drafts, 

correcting grammatical errors, and revising (Su et al., 2023) and thus support students in directing 

the writing process (i.e., self-regulating). New instructional approaches are needed to help students 
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develop control over the writing process (e.g., "I want to shift this paragraph to strengthen my 

argument."), while at the same time reducing students' emotional avoidance of writing. If Gen-AI 

removes the obstacles to producing text, perhaps we can support students in developing cognitive 

processes that support stages of the writing process (e.g., critically evaluating text and improving 

quality through revising). 

A community of writers may harness affordances offered by Gen-AI. Gen-AI gives a point 

of contact with the community as something to talk about. For example, teachers can develop plans 

to model and provide collaborative practice to support students in learning genre features and 

background knowledge about a writing strategy (i.e., the first stage of SRSD) using prompts to 

generate and revise strong and weak examples of student essays. Gen-AI also offers students 

opportunities to learn about evaluation criteria and strategies for the revision process. For instance, 

Gen-AI prompts can be used to revise essays by prompting it to apply a particular writing strategy, 

improve computer-generated evaluation scores (e.g., word choice or sentence fluency), or integrate 

peer feedback. Revised essays provide a point of discussion for teachers and students to analyze 

how revising and monitoring progress towards writing goals can improve writing quality. 

Conclusion 

In conclusion, we have proposed here that the benefits of CBWI are more likely to be 

realized within instruction emphasizing principles of evidence-based writing practices that are 

incorporated within a community of writers. At the same time, educators have recently been thrust 

into a new world of CBWI – the world of generative AI. Clearly, the next-generation of CBWI 

technologies must harness the affordances of generative AI (Wilson & MacArthur, in press). As 

CBWI evolves in tandem with Gen-AI, it will be crucial that researchers and educators continue 

to incorporate evidence-based writing practices within a community of writers model.    
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Table 1 
Affordances of Computer-Based Writing Instructional Practices Aligned to Stages of SRSD 
 

SRSD Stages Intended Outcome Computer-Based Writing Instructional Practices to Achieve Intended Outcome 

1. Develop and 
activate 
background 
knowledge 

Students understand 
essential genre, topic, 
and strategy knowledge. 

● Use ITS (e.g., Wijekumar et al., 2022) and strategy instruction videos (e.g., Roscoe et al., 2014; 2015) to 
provide explicit instruction in strategy use or teach evaluation criteria for revision (MacArthur, 2016). 

● Integrate source texts to develop background or content knowledge (e.g., Allen, in press; Wang et al., 
2020; Zhu et al., 2017). 

● Provide exemplar essays for discussion (e.g., Li et al., 2022) to establish key features of strong and weak 
essays. 

2. Discuss the 
strategy 

Students understand the 
purpose of the strategy. 

● Facilitate discussions (e.g., via Google Docs) with teachers and students to discuss a writing strategy and 
make plans for implementing the strategy. 

3. Model the 
strategy 

Students observe how to 
use the strategy. 

● Embed videos modeling a strategy throughout the writing process (e.g., planning, drafting, revising). 
● Provide opportunities to discuss modeling videos (e.g., strategy usage or self-talk) and exemplar writing 

samples. 

4. Memorize 
the strategy 

Students understand the 
writing strategy and 
commit it to memory. 

● Embed quizzes and checks for understanding within systems. 
● Provide scaffolded individualized lessons and game-based instruction and practice opportunities based on 

levels of student performance (e.g., W-Pal; Roscoe & McNamara, 2013; Roscoe et al., 2019). 

5. Support the 
strategy 

Students practice the 
strategy with feedback 
to develop mastery. 

● Provide opportunities for students to plan, write, and revise drafts collaboratively using strategy think 
sheets, self-statements, and goal-setting templates (e.g., Palermo & Thomson, 2018; Wijekumar et al., 
2022). 

● Use automated scores to facilitate discussion and feedback (e.g., Wijekumar et al., in press). 
● Integrate feedback from AWE, teachers, and peers by facilitating peer review and collaborative revising 

opportunities (e.g., Huang & Renandya, 2020; Shang, 2022; Zhang & Hyland, 2022). 
● Support students in setting goals using AWE evaluation metrics (e.g., Wilson et al., 2022). 

6. Independent 
practice 

Students practice 
independently and 
demonstrate mastery. 

● Integrate reading and writing by assigning source-based writing prompts (e.g., Allen, in press; Wang et 
al., 2020; Zhu et al., 2017). 

● Support students in progress monitoring of product and process goals using AWE scores (e.g., Wilson et 
al., 2022). 

● Integrate AWE-generated assessment data with teacher-created rubrics (e.g., Li et al., 2022) to provide 
summative assessments separate from AWE scores (e.g., Wilson et al., 2021). 
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Table 2 
Computer-Based Writing System Affordances that Support the Tenets of Writers-Within-Communities Model 

WWC Tenets What does this mean in classroom 
contexts? 

Computer-Based Writing Instructional Practices to Achieve 
Intended Outcome 

1. Writing is shaped by the 
writing community and the 
resources of community 
members. 

A writing community in a classroom must have 
a shared set of goals and norms, capitalize on 
available resources, and foster the commitment 
of students to improve their writing abilities.  

● Teach evaluation criteria (MacArthur, 2016) using AWE and teacher-
generated metrics (Li et al., 2022) to develop a shared understanding for 
common writing goals and practices.  
● Support students in setting goals and monitoring progress towards goals 
using automated scoring and AWE/ITS scaffolds (e.g., Wilson et al., 2022).  
● Use digital tools for students to publish writing using multimedia literacy 
techniques (e.g., PPT presentations or podcasts).  

2. Writing is shaped by the 
capacities of the writing 
community and community 
members. 

A writing community in a classroom should use 
affordances offered from writing technologies, 
as well as the capacities of each other, to 
improve their writing abilities.   

● Use AWE and intelligent tutoring to provide writing practice with 
feedback to reduce teacher labor (e.g., Kellogg et al., 2010; Stevenson, 
2016).  
● Use ITS to deliver explicit strategy instruction and game-based instruction 
and practice to reduce teacher labor and support differentiation (e.g., Roscoe 
et al., 2014; 2015).  

3. Writing is shaped by 
variability in writing 
communities and individual 
differences among community 
members.  

A writing community in a classroom must use 
strengths of community members to support 
other community members in developing their 
writing abilities.  

● Differentiate instruction using intelligent tutoring (e.g., Roscoe et al., 
2014; 2015; Wijekumar et al., 2022).  
● Use AWE scores to provide formative feedback to support differentiation 
and peer review and collaboration (e.g., Zhang & Hyland, 2022).  
● Use ITS and other technologies (e.g., Google Forms) to administer surveys 
to learn about student beliefs and motivation about writing. 
● Provide source-based writing prompts and feedback to support building 
background and content knowledge (e.g., McNamara & Kendeou, 2022) 

4. Writing development is 
shaped by participating in 
writing communities and 
changes in capabilities of 
community members.  

A writing community in a classroom must 
develop procedures for students to monitor their 
progress towards writing product and process 
goals, and also ensure that students with 
constraints on learning have the necessary tools 
to learn and grow.  

● Support students in setting and monitoring progress towards writing 
product and process goals using automated scores and feedback so that 
students and teachers can track developmental progress (e.g., Wilson et al., 
2022).  
● Use AWE and ITS scaffolds to support students in implementing self-
regulatory behaviors (e.g., Roscoe et al., 2014; Wijekumar et al., 2022).  

Note. WWC = Writers-within-community model (Graham, 2018) 
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