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Introduction: Advancements in artificial intelligence (AI) have the potential to augment and alter writing instruction and the supports available to struggling writers and those with learning disabilities. Yet research continues to show that special education teachers do not feel prepared to integrate technology into writing instruction, despite evidence supporting its use to improve writing outcomes for students with disabilities.

Methods: This study surveyed 420 high-incidence special education teachers nationwide using the Preparation to Integrate Writing and Technology in Special Education for Teachers Scale (PIWTSE-T), a validated measure. Data analysis included descriptive statistics, Pearson and Spearman correlations, multiple regression, and ANOVA to examine AI integration and its predictors.

Results: Descriptive results indicated that special education teachers rarely use AI tools at any stage of the writing process. Multiple regression revealed that teachers' attitudes toward AI were the strongest predictor of AI use. A final regression model identified three significant predictors—AI use to support student learning (AISS), AI use to support teaching practice (AITP), and preparation to integrate technology into writing (PITW), explaining 53% of the variance in AI integration.

Discussion: This study adds to the growing body of literature highlighting the need for special education teacher preparation programs to strengthen their efforts to prepare educators to leverage technology, specifically AI, as a tool for evidence-based writing instruction. Future research should focus on developing and refining teacher-training models that leverage technology to improve writing outcomes for students with disabilities.
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Introduction

In K-12 education, writing serves as the primary medium through which students demonstrate content mastery, whether through the analysis of literary themes, the articulation of historical arguments, or the solution of scientific problems. By the middle and high school years, writing becomes the principal means by which teachers assess student comprehension, and writing proficiency is directly linked to academic achievement, access to higher education, and long-term career prospects. For students with disabilities (SWDs), however, writing presents persistent challenges. Decades of national data, such as the National Assessment of Educational Progress (NAEP), highlight persistent gaps in writing achievement, with SWDs disproportionately underperforming their peers (2012). These difficulties are rooted in barriers present throughout the writing process, including encoding skills, executive functioning demands (e.g., organization), and higher-order composition skills (Batorowicz et al., 2012). Without explicit writing instruction and support, SWDs are at a significant disadvantage, as this impedes their ability to participate meaningfully in the curriculum, demonstrate their understanding, and acquire the skills vital for post-secondary success and employment. The lack of effective writing instruction, compounded by teachers' limited preparation to teach writing, exacerbates challenges with writing expectations and, overall, student learning outcomes.


Technology as a solution

For decades, technology has been viewed as a key solution to these challenges. When paired with evidence-based writing practices, tools such as speech-to-text, predictive spelling, and digital graphic organizers have shown promise for improving students' writing outcomes (Rowland et al., 2020). However, despite increased access to one-to-one devices and digital tools, the integration of these supports into writing instruction has lagged, as research consistently reports a lack of meaningful integration of technology into writing instruction (Freedman et al., 2016). Studies reveal that teachers, including special educators, often use technology for surface-level tasks such as word processing rather than embedding it into the writing process to support planning, drafting, and revising (Flanagan et al., 2024).

For effective technology integration in writing instruction, research suggests adopting the Technology, Pedagogy, and Content Knowledge (TPACK) framework (Mishra and Koehler, 2006). The framework necessitates intentional application, ensuring technology use is purposeful and aligned with learning goals (Goldman et al., 2024). The TPACK framework supports teachers in deliberately integrating the technologies students use (e.g., text-to-speech, adaptive learning platforms) by considering their pedagogical approach (e.g., explicit modeling, direct instruction) and content understanding (e.g., genre types, how to hold writing conferences). Research shows that instruction in the TPACK framework increases teachers' confidence, knowledge, and use of technology in their classrooms (Rodríguez Moreno et al., 2019) and is positively correlated with teaching effectiveness (Colón et al., 2023). However, many teachers are more confident and comfortable with pedagogy and content knowledge than with technology, which affects their TPACK integration (Yue et al., 2024).

The rapid emergence of generative AI further complicates the already complex intersection of writing and technology. Tools such as ChatGPT, Gemini, and MagicSchool.AI have rapidly altered writing instruction in K-12. When first released, many districts immediately banned AI (Klein, 2024), viewing it as a threat to authentic assessment that raised questions about plagiarism, authorship, and academic integrity, a belief still held by many educators (Graham et al., 2025; Ng et al., 2023). Many school districts have since reversed these initial bans (Bushweller, 2025) and are now working with technology companies to support teachers in integrating AI into their practice (Langreo, 2025).

This shift from fear to acceptance highlights the urgent need for clarity. However, policy and guidance related to the ethical and effective integration of AI are still evolving. While 33 states now have official AI guidance (AI for Education, 2025) and 45% of surveyed principals report having school or district policies, these measures do not necessarily translate to comprehensive professional development (PD). A recent RAND survey indicated that only roughly half of districts nationwide provided any training on AI tools (Diliberti et al., 2025). Furthermore, district leaders shared that these trainings often focused on improving teachers' comfort and views of AI rather than on meaningful integration, forcing many to resort to a “do-it-yourself” approach due to a lack of external AI integration experts (Diliberti et al., 2025).



Challenges with teacher training

The primary way to improve writing outcomes for SWDs is to prepare well-trained special education teachers who can deliver explicit, evidence-based writing instruction (Finlayson and McCrudden, 2020; Graham et al., 2022). But, teachers report dedicating only a quarter of the recommended hour to writing instruction (Graham, 2019; Harris and McKeown, 2022). However, research on teacher education highlights persistent limitations in how special educators are prepared to integrate technology into instruction, particularly for writing (Taylor et al., 2020). Over 80% of teachers report feeling underprepared to teach writing, according to a recent national survey of more than 1,350 general and special education teachers (Galiatsos et al., 2019). Teachers often receive minimal, if any, writing-specific coursework (Brindle et al., 2016; Gillespie Rouse et al., 2021; Troia and Graham, 2016). Just 10% of special education programs offer a standalone course on the subject (Harris and McKeown, 2022). This lack of specialized training is clearly underscored by a survey from Flanagan et al. (2024), which found that only about one-third of the 336 special education teachers surveyed had completed a writing instruction course in their undergraduate program. While some teachers receive writing instruction through language arts or reading methods courses (Myers et al., 2016; Brenner and McQuirk, 2019), the content is rarely comprehensive (Galiatsos et al., 2019). In many cases, this instruction constitutes little more than a brief, dedicated module on writing. The absence of this coursework can be attributed to several factors: limited time for credit hours, insufficient instructor expertise, and a lack of veteran teachers to serve as writing models. Few states require dedicated writing methods coursework (Freedman et al., 2016). As a result of this training gap, most teachers enter K-12 classrooms without the necessary skills to improve writing outcomes.

The lack of high-quality writing instruction for special education teachers is not an isolated issue. Technology coursework often focuses on broad educational technology rather than providing explicit guidance on leveraging tools to meet the specific needs of students with disabilities, particularly in writing instruction. This inconsistency leaves teachers underprepared to use technology effectively (Johnson et al., 2016). The current methods for teaching technology integration, whether as standalone courses or a more programmatic approach, also have significant limitations for future teachers. While standalone technology courses can build confidence (Falloon, 2020; Ottenbreit-Leftwich et al., 2018), they often fail to prepare teachers to overcome key internal factors, such as technology anxiety, that hinder effective classroom integration (Falloon, 2020). This course design also rarely provides pre-service teachers with opportunities to apply course content to students with disabilities (Foulger et al., 2017).

On the other hand, a more programmatic approach offers the opportunity to embed technology integration coursework throughout a teacher's preparation (Voithofer and Nelson, 2021). Empirical studies show that targeted interventions, such as embedding practice with assistive technologies like speech-to-text, word prediction, and digital graphic organizers into methods courses, significantly improve teacher candidates' knowledge and confidence (Edyburn, 2001; Flanagan et al., 2024; Regan et al., 2019). However, this level of meaningful integration remains the exception rather than the norm across preparation programs. As a result, many teachers enter the field underprepared to support the writing development of SWDs.



Limited professional development opportunities

Research on teacher professional learning reinforces these findings, showing that special education teachers' lack of preparation leads to their underutilization of technology, even when devices and digital tools are widely available. Studies have shown that teachers primarily use technology for surface-level tasks, such as word processing, rather than supporting the deeper aspects of the writing process, including brainstorming, drafting, and revising (Rowland et al., 2020; Regan et al., 2019). Barriers such as limited time, inadequate training, and a lack of administrative support remain significant factors impeding more meaningful use (Anderson and Putman, 2020).

This lack of opportunity to learn about emerging technologies and how to integrate them into the writing process is even more alarming when considered alongside the fact that AI is augmenting what writing is and how it is taught. PD that provides hands-on experience with assistive technologies and aligns with evidence-based writing practices enhances teachers' self-efficacy and classroom use (Little et al., 2018). Yet consistent, practice-based PD opportunities are limited in scope and reach, leaving many teachers unable to implement technology in ways that improve students with disabilities' writing outcomes.

Effective AI-focused professional development (PD) must first establish a clear understanding of AI and its instructional purpose. Research confirms that, like any high-quality PD, AI training should be hands-on, contextualized, and offer ongoing support (Meylani, 2024). More specifically, for AI, successful PD builds foundational AI literacy, explores classroom applications, and addresses ethical and privacy issues (Brandão et al., 2024; Yau et al., 2022). Despite this, PD focused on meaningful integration of AI is often missing in schools (Al-Ali and Miles, 2025). Teachers advocate for training that aligns AI-powered tools with curriculum learning goals and guides their pedagogical decision-making, rather than reiterating technical or policy guidance (Al-Ali and Miles, 2025). Thus, teachers should be empowered to form committees to evaluate and augment current instructional and assessment methods using AI, and to engage in peer-to-peer collaborations to continuously refine their AI practice (Al-Ali and Miles, 2025). Current challenges in delivering high-quality PD include limited awareness and technical and ethical obstacles (Aljemely, 2024). The need for this training is particularly relevant in writing instruction, where generative AI tools have demonstrated the ability to differentiate practice, deliver immediate and individualized feedback, and increase student engagement (Kong and Yang, 2024; Ng et al., 2023).

Although research directly examining AI use in PD for students with disabilities is still emerging, several studies point to AI's potential to personalize instruction, adapt materials, and provide accessible supports that may benefit learners who need additional scaffolding (Ng et al., 2023; Kong and Yang, 2024). This includes AI-supported writing interventions, real-time feedback tools, and platforms that offer information aligned with students' individual learning profiles. The literature also indicates that teachers need guidance on adapting AI tools for use in inclusive classrooms, highlighting a significant gap in current PD offerings.



Purpose

Given the limited instructional preparation teachers receive in writing and technology, coupled with the persistent struggles students face in writing, it is important to determine if a link exists between this preparatory training and teachers' use of innovative technologies to support student writing outcomes. While AI holds promise as a tool to help students brainstorm, draft, revise, and share their writing, its use depends largely on how teachers are prepared, what they believe, and the contexts in which they teach. By examining both current practices and the factors that predict whether teachers incorporate AI into their writing instruction, this study aims to shed light on where teacher preparation and professional learning are falling short and where they can be strengthened. The goal is to provide practical insights that teacher educators, school leaders, and policymakers can use to support teachers in making informed, meaningful use of AI so that students with disabilities have greater opportunities to succeed as writers and learners. Thus, this study examines the role of AI in writing instruction for SWDs, focusing on three key areas: its integration into the writing process, the influence of teacher preparation, and the predictive beliefs and practices of integration. The following research questions guide this study:

1. What is the extent of special education teachers' current use of AI tools in the various phases of the writing process?

2. To what extent do teachers' self-reported scores on the PIWTSE-T predict their use of AI tools in the writing process?

3. Which teacher-related factors (e.g., preparation, beliefs, and contextual conditions) are associated with their use of AI to support writing instruction for students with disabilities?




Method


Sample and recruitment

This pilot study included a convenience (i.e., professional contacts and in-service special education teachers enrolled in a Midwestern university's online high incidence special education Master's program) and random (i.e., the use of a purchased email list from Market Data Retrieval (MDNR), social media postings, and flyers at conferences and PD sessions) sampling of 420 special education teachers who met the following criteria: (a) hold a high-incidence special education license (or the equivalent, e.g., mild/moderate credential, that allows individuals to teach students with learning disabilities, emotional/behavioral disabilities, etc.; Congressional Research Service, 2020) and (b) currently teach students in grades K-12. To maintain data integrity, we excluded all surveys completed by non-teachers or automated programs (bots).

The survey was initiated by 666 participants, of whom 420 met the inclusion criteria. Surveys were excluded from analysis if they were blank (n = 98), were not completed by high-incidence special education teachers (n = 28), or were duplicate submissions (n = 60). Additionally, due to the nature of online surveys, 58 were found to be fraudulent or fake. Those who indicated they student taught during COVID and had more than 6 years of teaching experience were removed, as this combination is impossible (n = 54). COVID school closures occurred at most 5 years before this study, meaning teachers could have at most 4 years of classroom experience. Other responses were removed because participants completed all multiple-choice sections but left blank short-answer questions (n = 3). Research supports that bots tend to skip open-ended questions (Griffin et al., 2021). Finally, participants who submitted an incomplete W-9, an Internal Revenue Service tax form for independent contractors (e.g., missing information or no “wet” signature; n = 1) were also removed. The secondary coder, a first-year doctoral student in special education, confirmed the exclusion counts.

The sample included teachers who taught in resource (n = 215), co-taught (n = 168), and special day (n = 88) classrooms. They had teaching experience ranging from 2 years to more than 30 years (M = 14.24; MDN = 12). Nearly 90% stated they had one device per student in their classrooms, with Chromebooks being the most common device, indicating that their classrooms were equipped with the technology needed to support the writing process. When asked to reflect on their pre-service training, surveyed teachers obtained their training in master's programs with licensure (n = 160), 4-year bachelor's degree programs combined with licensure (n = 147), intern or alternate route programs (n = 29), and licensure programs independent of a degree (n = 16). Most participants did not have standalone technology (n = 215) or standalone writing (n = 233). Table 1 shares the demographics for the participants and their preparation programs.

TABLE 1 Participant and teacher preparation demographics.	Participant demographics	Total
	Classroom setting (n = 420)	Co-teaching	n = 167
 		Resource	n = 215
 		Special day class	n = 87
 		Other	n = 43
	One-to-one classroom (n = 349)	Yes	n = 310
	Classroom devices (n = 420)	Chromebooks	n = 171
 		Desktop computers	n = 14
 		iPads	n = 42
 		Laptops	n = 76
 		Other computers	n = 38
 		Other tablets	n = 8
	Years teaching (n = 324)	2 years	n = 11
 		3 years	n = 24
 		4 years	n = 22
 		5 years	n = 25
 		6 years	n = 0
 		7 years	n = 16
 		8 years	n = 10
 		9 years	n = 12
 		10 years	n = 20
 		11 years	n = 12
 		12 years	n = 13
 		13 years	n = 12
 		14 years	n = 2
 		15 years	n = 9
 		16 years	n = 9
 		17 years	n = 6
 		18 years	n = 12
 		19 years	n = 10
 		20 years	n = 9
 		21 years	n = 14
 		22 years	n = 10
 		23 years	n = 8
 		24 years	n = 4
 		25 years	n = 5
 		26 years	n = 6
 		27 years	n = 4
 		28 years	n = 2
 		29 years	n = 5
 		30 years	n = 7
 		31+ years	n = 25
	Participant demographics	Total
	Preparation program location (n = 348)	Midwest	n = 104
 		Northeast	n = 66
 		South	n = 122
 		West	n = 56
	Type of teacher preparation program (n = 205)	4-year combined with license	n = 147
 		License with master's	n = 160
 		License independent of degree	n = 16
 		Intern or alternate route	n = 29
	Teacher preparation during COVID (n = 348)	Yes	n = 72
	Practicum during COVID (n = 348)	Yes	n = 55
	Standalone technology course (n = 351)	Yes	n = 137
	Standalone writing course (n = 351)	Yes	n = 119





Instrument and scale development

This study piloted the Preparation to Integrate Writing and Technology in Special Education for Teachers Scale (PIWTSE-T), a valid and reliable measure both as individual subtests and as a whole measure. Current AI for Teaching Practice (AITP; α = 0.93), Current Use of AI for Student Support (AISS; α = 0.91), Current Use of AI in the Writing Process (AIW; α = 0.92), Preparation to Teach Writing (PTW; α = 0.94), Preparation to Integrate Technology into Teaching (PITT; α = 0.97), Preparation to Integrate Technology into Writing (PITW; α = 0.90) and the Reflection of Abilities to Integrate Technology into Writing Instruction (PITWR; α = 0.91) scales (see Table 2 for descriptive statistics and internal consistency).

TABLE 2 Descriptive statistics and internal consistency.	Scale	M	SD	N	Alpha
	PTW	3.76	0.93	13	0.94
	PITT	3.45	1.22	13	0.97
	PITWR	3.69	0.95	6	0.91
	PITW	3.19	1.31	4	0.90
	 Brainstorming	3.19	1.52		–
	 Drafting	2.18	1.50		–
	 Editing/revising	3.34	1.48		–
	 Publishing	3.05	1.46		–
	AITP	2.97	1.35	6	0.93
	AISS	3.53	0.97	7	0.91
	AIW	2.63	1.42	4	0.92
	 Brainstorming	2.71	1.58		–
	 Drafting	2.68	1.60		–
	 Editing/revising	2.71	1.61		–
	 Publishing	2.41	1.51		–

Italics indicate the Item-level scores (mean and standard deviation) for the PITW and AIW scales.


Items were validated through expert reviews and cognitive focus groups. Created in Qualtrics, the scales used a five-point Likert scale, with 1 = strongly disagree and 5 = strongly agree. Complete measure can be found in Table 3. To establish criterion validity, items on the PIWTSE-T were generated to align with existing guidance on evidence-based writing instruction, technology integration recommendations, and AI guidance. A crosswalk of the guidance used for item generation and the corresponding subtest is shown in Table 3. Next, expert reviews of the items established test content validity. The experts included two in writing, two in technology integration, and two in technology integration into writing. For more information on the experts, see Table 4. Experts were asked to rate items as “samples well,” “samples okay,” and “does not sample well. The survey was refined based on their feedback. Next, three cognitive focus groups and one cognitive interview with special education teachers were conducted to establish response-process validity. Based on their responses, the survey was refined. Throughout the process, a methodologist was involved to ensure the survey development followed best practice.

TABLE 3 PITWSE-T measure with Likert ratings.						n Likert rating
	Items	Crosswalk	N	M	SD	1	2	3	4	5
	Preparation to Teach Writing (PTW)
	In my special education teacher preparation program, as part of my preparation to teach Students with Disabilities (SWDs), I was taught… *Note: Taught can refer to one or any combination of the following methods: direct instruction, coursework, classwork, case studies, practicum, field experiences, and student teaching.
	1	To teach the writing process.	IC 3	416	3.85	1.24	29	46	45	136	160
	2	To use conventional structural elements (e.g., paragraphs, organization).	IC 4	404	3.98	1.16	20	39	37	142	166
	3	To assess writing.	IC 6	419	3.65	1.24	38	48	51	169	113
	4	To provide feedback that is concrete and supports writing improvement.	IC 6	419	3.91	1.23	31	35	42	142	169
	5	To teach the conventions of writing (spelling, handwriting, keyboarding, capitalization).	IC 7	405	3.76	1.29	20	36	33	149	167
	6	The iterative approach to writing (drafting, editing, revising, rewriting, editing, etc.).	IC 2	416	3.60	1.32	38	67	52	126	133
	7	To use evidence to develop compositions (e.g., textual, other source information).	IC 8	406	3.61	1.24	30	64	50	153	109
	8	To teach word choice (e.g., content- and genre-related vocabulary, imagery).	IC 4	404	3.72	1.21	26	54	47	157	120
	9	To establish writing routines.	IC 2	418	3.78	1.21	29	48	44	161	136
	10	The value of free writing.	IC 1	417	3.27	1.38	62	81	45	140	89
	11	To facilitate peer-feedback experiences.	IC 10	417	3.57	1.25	36	60	57	159	105
	12	To use graphic organizers in brainstorming.	IC 3	406	4.32	0.97	13	16	20	138	219
	13	To use sentence frames and paragraph frames to scaffold drafting.	IC 10	405	3.76	1.29	37	46	37	142	143
	Preparation to Integrate Technology into Teaching (PITT)
	In my special education teacher preparation program, as part of my preparation to teach Students with Disabilities (SWDs), I was taught to…
	1	Use technology to personalize learning.	ISTE 2.5	386	3.43	1.42	64	47	37	134	104
	2	Model the use of technology.	ISTE 3.1	388	3.47	1.38	58	47	37	146	100
	3	Use technology to enhance student learning.	ISTE 3.2	389	3.62	1.39	52	47	23	140	127
	4	To use technology as a means to differentiate instruction.	ISTE 2.5	390	3.71	1.37	50	38	25	140	137
	5	Improve my teaching and learning through the use of technology.	ISTE 2.2	388	3.63	1.34	48	43	29	151	117
	6	Use technology to assess student learning progress.	ISTE 2.7	387	3.50	1.38	59	38	45	139	106
	7	Use technology to monitor student learning progress.	ISTE 2.7	386	3.52	1.36	53	45	40	145	103
	8	Use technology to support the learning goals.	ISTE 1.1	385	3.41	1.45	70	45	32	135	103
	9	Design authentic learner-driven activities with technology.	ISTE 2.5	390	3.32	1.42	67	54	47	130	92
	10	Teach SWDs to use technology to support their learning goals.	HLP 19	386	3.18	1.49	87	51	39	122	87
	11	Purposefully integrate technology into my teaching.	NETP	386	3.39	1.46	73	43	36	130	104
	12	Use specific technologies to support the learning outcomes of SWDs.	NETP	386	3.21	1.49	87	46	39	126	88
	13	Participate in the digital world and/or professional communities of practice (e.g., webinars, relevant social media, blogs that encourage discussion, virtual working groups).	ISTE 2.3	392	3.41	1.44	66	54	34	131	107
	AI for Teaching Profession
	Currently, I use Artificial Intelligence (AI; e.g., CoPilot, ChatGPT, Gemini, MagicSchool.AI, Brisk) to support…
	1	My students with disabilities.	-	376	3.10	1.60	113	32	30	107	94
	2	My lesson planning.	-	376	3.04	1.59	117	31	33	110	85
	3	My instruction.	-	376	2.94	1.58	118	46	31	102	79
	4	My assessment of student work.	-	376	2.63	1.58	149	53	31	102	79
	5	Differentiating learning materials.	-	375	3.16	1.59	103	41	19	116	96
	6	I feel prepared to use AI in my teaching.	-	369	2.89	1.36	79	77	69	94	50
	AI in Student Support
	Reflection on Artificial Intelligence (AI; e.g., CoPilot, ChatGPT, Gemini, MagicSchool.AI, Brisk) in K-12 special education:
	1	AI literacy is important.	–	376	3.67	1.20	35	21	78	140	102
	2	AI has the potential to adapt learning to support student strengths.	AIFTL	374	3.95	1.06	21	12	58	157	126
	3	AI supports multimodal learning (e.g., video, audio, speech-to-text).	–	373	3.81	1.06	17	18	96	130	112
	4	AI supports the whole learner (e.g., academic, social, emotional).	AIFTL	373	3.35	1.20	38	47	101	121	66
	5	My students need to know how to use AI to support their learning.	–	375	3.39	1.31	49	44	79	117	86
	6	My students need to know how to use AI in their daily lives.	–	374	3.34	1.25	41	50	102	103	78
	7	It is important for me to integrate AI into my teaching.	–	370	3.21	1.23	42	62	103	103	60
	Attitudes and Perceptions
	Reflect on integrating technology into writing when teaching Students with Disabilities (SWDs.)
	1	I am comfortable with leveraging technology.	–	377	3.01	1.04	12	32	36	159	138
	2	I am comfortable with integrating technology into my teaching of writing.	–	367	3.56	1.21	33	37	73	139	85
	3	I am good at integrating technology into my teaching.	–	377	3.95	1.03	15	26	41	177	118
	4	I am knowledgeable about leveraging technology.	–	365	3.47	1.19	31	46	79	137	72
	5	I know how to find new technology to support my students' learning outcomes.	–	377	3.81	1.14	17	45	48	149	118
	6	Integrating technology into my teaching to support student learning outcomes is easy.	–	378	3.36	1.26	31	83	63	121	80
	Preparation to Integrate Technology into the Writing Process (PITW)
	In my special education teacher preparation program, as part of my preparation to teach Students with Disabilities (SWDs), I was taught to use technology (not just for typing) for… *Notes: Taught can refer to one or any combination of the following methods: direct instruction, coursework, classwork, case studies, practicum, field experiences, and student teaching Please select “Strongly Disagree” if this instruction was not included in your program.
	1	Brainstorming (e.g., interactive graphic organizers, mind maps, outlines, Kidspiration).	–	371	3.19	1.52	91	42	26	129	83
	2	Drafting/text generation (e.g., word prediction, speech-to-text, Co:Writer).	–	371	3.18	1.50	91	36	40	125	79
	3	Editing/revising (e.g., Grammarly, Read & Write, spell- and-grammar check).	–	372	3.34	1.48	80	34	28	141	89
	4	Publishing (e.g., creating e-books or comic strips).	–	370	3.05	1.46	93	42	52	119	64
	Integration of AI into the Writing Process (AIW)
	In my current teaching of Students with Disabilities (SWDs), I use Artificial Intelligence (AI; e.g., CoPilot, ChatGPT, Gemini, MagicSchool.AI, Brisk) for…
	1	Brainstorming.	–	367	2.71	1.58	142	40	27	100	58
	2	Drafting/text generation.	–	366	2.68	1.59	147	37	28	93	61
	3	Editing/revising.	–	366	2.68	1.59	144	40	29	85	68
	4	Publishing.	–	364	2.41	1.51	163	49	41	63	48



TABLE 4 Expert demographics.	Expert	Area	Degree	Position	Research focus
	Expert 1	Writing	Ed.D. in Special Education	Professor of Teacher Education	Development of writing, particularly for SWDs
	Expert 2	Writing	Ph.D. in Learning, Literacies, and Technology, specializing in Special Education	Assistant Professor of Special Education	Strategy instruction and self-regulation for writing and reading, with a particular interest in professional development for teachers and school leaders
	Expert 3	Technology	Ph.D. in Special Education	Assistant Professor of Educational Psychology	Assistive and instructional technology for special education, with a particular interest in mathematics
	Expert 4	Technology	Ph.D. in Educational Sciences, specializing in school technology leadership	Adjunct Professor and Technology Integration Specialist	Immersive learning and the use of technology to support students with emotional and behavioral disorders
	Expert 5	Technology and writing	Ph.D. in Special Education and Assistive/Instructional Technology	Professor of Special Education and Disability	The integration of technology into writing instruction, particularly regarding technology-based graphic organizers
	Expert 6	Technology and writing	Ph.D. in Special Education	Professor of Special Education and Disability	The integration of technology into writing instruction, particularly regarding technology-based graphic organizers



An exploratory factor analysis was conducted to determine internal structure validity. The exploratory factor analysis yielded a clear seven-factor solution, with each subscale loading as a distinct, separate dimension. Additionally, several subtests were correlated with existing measures to assess convergent validity. Correlations are shown in Table 5. Overall, there was a statistically significant, positive correlation coefficient for each subscale.

TABLE 5 Validity correlations.	Subtest	Writing (PTW)	Technology (PITT)	Technology into writing (PITW)	WATE	TICS	UTTW
	Writing	Pearson correlation	–					
 		N	420					
	Technology	Pearson correlation	0.44**	–				
 		Sig. (2-tailed)	< 0.001					
 		N	392	392				
	Technology into writing	Pearson correlation	0.45**	0.66**	–			
 		Sig. (2-tailed)	< 0.001	< 0.001				
 		N	372	372	372			
	WATE	Pearson correlation	0.35**	0.33**	0.30**	–		
 		Sig. (2-tailed)	< 0.001	< 0.001	< 0.001			
 		N	368	368	368	368		
	TICS	Pearson correlation	0.36**	0.49**	0.45**	0.54**	–	
 		Sig. (2-tailed)	< 0.001	< 0.001	< 0.001	< 0.001		
 		N	355	355	355	355	355	
	UTTW	Pearson correlation	0.31**	0.39**	0.39**	0.40**	0.52**	–
 		Sig. (2-tailed)	< 0.001	< 0.001	< 0.001	< 0.001	< 0.001	
 		N	325	325	325	325	325	325

**Correlation is significant at the 0.01 level (2-tailed).




Procedures

Participants accessed the survey using the Qualtrics platform. Before beginning, all participants were presented with the Institutional Review Board (IRB)-approved informed consent. Once consent was provided, participants were asked to respond to a series of items using a five-point Likert scale. The survey took approximately 20 min to complete. Participants who completed at least 80% of the survey and submitted a W-9 form received a $20 Amazon gift card. Survey data were collected via a Qualtrics survey and analyzed using Statistical Package for the Social Sciences (SPSS) version 29.



Data analysis

To answer research question one, descriptive statistics, including means and medians, were used. The questions used a common stem to ask participants about their use of AI for each stage of the writing process. On a scale of 1–5, participants were asked to rate their agreement with the following statement for each of the four items: “In my current teaching of Students with Disabilities (SWDs), I use Artificial Intelligence (AI; e.g., CoPilot, ChatGPT, Gemini, MagicSchool.AI, Brisk) for…” The four separate items were: brainstorming, drafting and text generation, editing and revising, and publishing.

Research question two was answered with a multiple regression analysis to investigate how teachers' attitudes and preparation for teaching writing, their integration of technology into teaching, and their use of AI in the classroom influence their use of AI tools in the writing process. Multicollinearity diagnostics were conducted to assess the degree of overlap among predictors.

Research question three explored the factors that influence teachers' use of AI to support the writing process in their teaching of SWDs. This was done using regression analysis to examine predictors of AI use in writing instruction. A Pearson's correlational analysis was conducted to determine the relationship between teachers' perceptions and attitudes toward integrating technology into the writing process and the extent to which they integrate technology into the writing process. A Spearman's rank-order correlation was conducted to examine the relationship between teachers' preparation to incorporate technology into the writing process (PITW) and their current use of AI to support writing instruction (AIW). Item-level analyses were performed by aligning corresponding elements of the writing process, brainstorming, drafting, editing/revising, and publishing, from two subscales: PITW and AIW, which allowed for comparison of teacher responses across matched instructional stages. Independent Samples T-Tests were used to determine if standalone technology courses, standalone writing courses, and one-to-one classroom devices impact the use of AI in the writing process. Finally, an analysis of variance (ANOVA) was conducted to determine the main effects of a standalone technology course, a standalone writing course, and being in a one-to-one classroom, as well as their interaction effects, on teachers' use of AI for writing instruction.




Results

This study investigated teachers' self-rated abilities to integrate AI into their writing instruction, as measured by the PIWTSE-T, a five-point Likert scale. Survey items are presented in Table 3. Most teachers agreed that they were prepared to teach writing (M = 3.76), positively perceived their abilities to integrate technology into writing instruction (M = 3.69), and were using AI for student supports (M = 3.53). Teachers expressed a neutral stance on their preparedness to integrate technology into their teaching (M = 3.45) and into writing instruction (M = 3.19). They neither agreed nor disagreed with statements regarding the current use of AI to support their teaching practices (M = 2.97) or for integrating it into writing instruction (M = 2.63). To sum up, this study found that special education teachers are not using AI to support their writing instruction. In the following sections, we explore each research question further to understand the extent of AI integration in writing instruction, the predictors of its use, and the factors that contribute to its use.


RQ1: integration of AI into teaching the writing process

Findings reveal most teachers are not using AI in the writing process (M = 2.63; MDN = 2.75; SD = 1.42). Looking more closely at the various components of the writing process, 33.8% of surveyed teachers indicated they do not integrate AI into brainstorming (n = 367, M = 2.71, MDN = 3.00; SD = 1.58), with 119 respondents sharing they do to some extent and 64 sharing they strongly agree with the statement. Most respondents (n = 147) reported not using AI during the drafting and text generation phase (n = 366, M = 2.69; MDN = 2.00; SD = 1.60), with 147 strongly disagreeing and 37 disagreeing. Survey participants' ratings revealed that 144 (n = 372) are not using AI for editing and revising (M = 2.71; MDN = 2.00; SD = 1.61). Eighty-five respondents agreed that they used AI in editing and revising, with 68 strongly agreeing. Finally, the survey results indicate that 163 teachers reported seldom using AI for publishing (n = 364; M = 2.41; MDN = 2.00; SD = 1.51). Sixty-three teachers shared they agreed with the statement regarding AI use, and 48 strongly agreed. In summary, most respondents are not using AI in the writing process. Complete results are presented in Table 3.



RQ2: attitudes and preparation for integrating AI into writing instruction

The multiple regression model was designed to determine the current use of AI to support student learning, current use of AI for teacher practices, teachers' preparation to integrate technology into their teaching, teachers' preparation to teach writing, teachers' preparation to incorporate technology into writing instruction, and how they perceive their abilities to integrate technology into writing instruction collectively influence their use of AI in instruction of the writing process (see Table 6). The overall model was statistically significant, F(6, 360) = 68.14, p < 0.001. The model explained 53.2% of the variance in the use of AI tools in the writing process, R2 = 0.53, Adj. R2 = 0.52, indicating a large effect size (f2 = 1.14). Of the predictors included in the model, the AITP (β = 0.45, t = 8.68, p < 0.001), AISS (β = 0.18, t = 3.71, p < 0.001), and PITW (β = 0.18, t = 3.62, p < 0.001) were all statistically significant contributors. For example, AITP had an unstandardized coefficient of B = 0.47 (95% CI [0.37, 0.58]), indicating that for each one-unit increase in AITP, predicted AI tool use increased by 0.47 units, holding other variables constant. The other predictors did not significantly contribute to the model: PITT (β = 0.48, t = 0.93, p = 0.36), PITWR (β = 0.69, t = 1.51, p = 0.13), and PTW (β = 0.01, t = 0.28, p = 0.78).

TABLE 6 Multiple regression analysis predicting use of AI in writing.	Predictor	B	95% CI	SE	β	t	p
	(Constant)	−0.97	[−1.64, −0.40]	0.29	–	−3.32	< 0.001***
	Use of AI for teaching profession (AITP)	0.47	[0.37, 0.58]	0.05	0.45	8.68	< 0.001***
	Use of AI for student support (AISS)	0.26	[0.12, 0.40]	0.07	0.18	3.71	< 0.001***
	Preparation to integrate technology into teaching (PITT)	0.10	[−0.06, 0.17]	0.07	0.07	1.51	0.133
	Preparation to integrate technology into writing instruction (PITW)	0.20	[0.09, 0.31]	0.06	0.18	3.62	< 0.001***
	Perceptions of abilities to integrate technology into teaching (PITWR)	0.06	[−0.03, 0.24]	0.06	0.05	0.93	0.356
	Preparation to teach writing (PTW)	0.02	[−0.11, 0.15]	0.07	0.01	0.28	0.780

R2 = 0.53, Adjusted R2 = 0.52, F(6, 360) = 68.14, p < 0.001, f2 = 1.14. ***p < 0.001.


Visual inspection of the residual scatterplot suggested heteroscedasticity, as it showed a clear funnel shape, rather than random scatter. This means the homoscedasticity assumption was not fully met. The absence of strong curvature in the scatterplot suggests that the linearity assumption was reasonably met, although the heteroscedasticity pattern warrants caution in interpreting standard errors. The Normal P-P plot showed that the residuals closely followed a straight line, and the histogram displayed an approximately normal distribution, supporting the normality assumption. The Durbin-Watson statistic was 1.88, indicating no evidence of autocorrelation. This means that the regression residuals are independent. Multicollinearity diagnostics (VIF and tolerance) were within acceptable ranges, indicating no multicollinearity concerns.

Variance inflation factor (VIF) values ranged from 1.33 to 2.07, and tolerance values were all above 0.48, indicating that multicollinearity was not a concern in the model. The PITT had a VIF of 2.07 and a tolerance of 0.48, indicating low multicollinearity. The PTW had a VIF of 1.33 and a tolerance of 0.75, indicating low multicollinearity. The PITW had a VIF of 1.98 and a tolerance of 0.51, indicating low multicollinearity. PITWR with Technology had a VIF of 1.63 and a tolerance of 0.61, indicating low multicollinearity. The Perceptions and Implications of AI had a VIF of 2.07 and a tolerance of 0.48, indicating low multicollinearity. Finally, the Use of AI in Teaching and Learning had a VIF of 1.77 and a tolerance of 0.57, indicating low multicollinearity. These predictors contributed uniquely to the model, allowing the regression coefficients to be interpreted with confidence. In other words, given that all tested variables had low VIFs and low multicollinearity, each variable is unique and independent of the others. Additionally, the regression coefficient is more stable and reliable. Overall, teachers' attitudes toward AI were the strongest predictor of AI tool use, followed by their integration of AI into student support and writing instruction (see Table 6 for regression coefficients, including unstandardized and standardized estimates, standard errors, and confidence intervals).



RQ3: factors that influence use of AI in the writing process

A regression analysis showed that significant predictors of special education teachers' use of AI in writing instruction were the use of AI to support student learning (AISS), teachers' use of AI to support their teaching practice (AITP), and their preparation to integrate technology into writing (PITW), explaining 53% of the variance. These data were further explored using Pearson and Spearman rank-order correlations, an Independent Samples T-Test, and an ANOVA.

A Pearson correlation showed a strong, positive, statistically significant relationship between the use of AI in the writing process and the use of AI in teaching (r = 0.67, p < 0.001) and the use of AI in teaching and learning (r = 0.54, p < 0.001), meaning that those that think AI is an essential topic in teaching and learning are more likely to integrate AI into the writing process (see Table 7). Statistically significant, moderate, positive relationships exist between the use of AI in the writing process and PITW (r = 0.41, p < 0.001), PITT (r = 0.41, p < 0.001), and PITWR (r = 0.48, p < 0.001). In other words, special education teachers who are prepared to integrate technology into their teaching and the writing process, and who are confident in their ability to do so, are more likely to integrate AI into their writing instruction. A statistically significant, weak relationship exists between the integration of AI into writing instruction and the PTW (r = 0.27, p < 0.001). This means that special education teachers who are prepared to teach writing are more likely to integrate AI into writing instruction.

TABLE 7 Correlations.	Variable	AIW	AISS	AITP	PTW	PITT	PITW	PITWR
	AIW	Pearson correlation	–						
 		N	367						
	AISS	Pearson correlation	0.543**	–					
 		Sig. (2-tailed)	< 0.001						
 		N	367	376					
	AITP	Pearson correlation	0.673**	0.645**	–				
 		Sig. (2-tailed)	< 0.001	< 0.001					
 		N	367	376	377				
	PTW	Pearson correlation	0.266**	0.221**	0.199**	–			
 		Sig. (2-tailed)	< 0.001	< 0.001	< 0.001				
 		N	367	376	377	420			
	PITT	Pearson correlation	0.409**	0.196**	0.349**	0.438**	–		
 		Sig. (2-tailed)	< 0.001	< 0.001	< 0.001	< 0.001			
 		N	367	376	377	392	392		
	PITW	Pearson correlation	0.413**	0.198**	0.286**	0.446**	0.664**	–	
 		Sig. (2-tailed)	< 0.001	< 0.001	< 0.001	< 0.001	< 0.001		
 		N	367	372	372	372	372	372	
	PITWR	Pearson correlation	0.479**	0.360**	0.491**	0.281**	0.471**	0.436**	–
 		Sig. (2-tailed)	< 0.001	< 0.001	< 0.001	< 0.001	< 0.001	< 0.001	
 		N	367	376	377	378	378	372	378

**Correlation is significant at the 0.01 level (2-tailed).


All correlations were statistically significant and positive. There was a weak association between PITW brainstorming and AIW brainstorming (ρ = 0.39, p < 0.001), PITW drafting and AIW drafting (ρ = 0.25, p < 0.001), and PITW editing/revising was associated with AIW editing/revising (ρ = 0.37, p < 0.001). There was a statistically significant, moderate, positive relationship between the PITW and AIW publishing processes (ρ = 0.42, p < 0.001). This indicates a relationship between teachers who were trained to integrate technology into writing instruction and those who are using AI in their writing instruction.

After that, we focused on specific course preparation efforts to determine whether standalone writing or technology courses affect the use of AI in writing instruction. Independent Samples T-Tests showed that taking standalone writing t(348) = 7.11, p < 0.001, Cohen's d = 1.33, or technology courses t(348) = 5.10, p < 0.001, Cohen's d = 1.37, have a statistically significant impact on AI use in the writing process, with very large effect sizes. Then, we explored the effect that having one-to-one devices in their classrooms had on the use of AI in writing instruction. Independent-samples t-tests found that this did not have a statistically significant impact on the use of AI in writing instruction, t(346) = −0.49, p = 0.62, Cohen's d = 1.42.

The ANOVA found that the overall model was statistically significant, F(7, 340) = 10.80, p < 0.001, explaining 18.2% of the variance in AI use for writing instruction. Main effects for both standalone technology courses [F(1, 340) = 15.40, p < 0.001] and standalone writing courses [F(1, 340) = 4.46, p = 0.035] were statistically significant, indicating that both types of preparation independently influence a teacher's use of AI in writing instruction. The interaction between taking a standalone technology course and having a one-to-one classroom was also statistically significant [F(1, 340) = 6.93, p = 0.009]. The effect of technology preparation was small-to-moderate (η2 = 0.04). In contrast, the effect of writing preparation was small (η2 = 0.01). The effect of the interaction of having a standalone technology course and having a one-to-one classroom was small (η2 = 0.01). This suggests that the positive effect of having a standalone technology course in their teacher preparation coursework on a teacher's use of AI in writing instruction is significantly influenced by their access to classroom devices. The remaining interaction terms were not statistically significant. These data are presented in Table 8.

TABLE 8 Between-subjects effects.	Between-subject effects	Sum of squares	df	Mean square	F	Sig
	Corrected model	126.84	7	18.12	10.80	< 0.001
	Standalone technology course	25.84	1	25.84	15.40	< 0.001
	Standalone writing course	7.49	1	7.49	4.46	0.035
	One-to-one devices in classroom	1.49	1	1.49	0.89	0.347
	(Standalone technology course) (Standalone writing course)	0.11	1	0.11	0.7	0.797
	(Standalone technology course) (One-to-one devices)	11.64	1	11.64	6.93	0.009
	(Standalone writing course) (One-to-one devices)	4.89	1	4.88	2.91	0.089
	(Standalone technology course) (Standalone writing course) (One-to-one devices)	5.32	1	5.32	3.17	0.076






Discussion

This study investigated the link between special education teachers' pre-service training in writing and technology and their self-reported integration of AI into their writing instruction. Survey results indicated that teachers feel moderately prepared for writing instruction and integrating technology, yet they report limited use of AI. These findings help determine if foundational training influences their use of innovative technologies like AI. This pattern reflects broader trends in AI-in-education research: teachers report interest and perceived value, but challenges related to preparedness, confidence, ethical concerns, and contextual barriers inhibit classroom integration (Celik et al., 2022; Meylani, 2024; Walter, 2024). The study's findings, therefore, underscore the field's recognition that teacher readiness, not tool availability, is the primary driver of meaningful AI implementation.


The extent of AI use in the writing process

Results from research question 1 revealed that most teachers do not use AI throughout the writing process. Nearly 40% of respondents strongly disagreed with statements about the use of AI in instruction for drafting, editing, revising, and publishing. Given the novelty of AI in education, these results are not surprising. While the promise of AI-supported tools to impact student writing outcomes may be new, researchers have been praising the use of other educational technologies (e.g., interactive graphic organizers, word prediction software) to support and improve writing outcomes for individuals with learning disabilities for decades (Edyburn, 2001; Little et al., 2018). Thus, to understand why our data show such limited use, it would make sense to step back within the educational technology spectrum to examine how teachers are prepared to use these more thoroughly researched tools, which should be permeating teacher preparation coursework. While the corpus of literature indicates that increased access to technology in K-12 special education classrooms is not translating to improved preparation efforts (Regan et al., 2019), participants in this current study felt somewhat positive about their preparation to integrate technology into writing instruction. Recent data on the integration of technology into writing indicates that the most common use of these tools is typing and word processing (Flanagan et al., 2024), specifically during the publishing stage (Regan et al., 2019). Our survey explicitly excludes the use of technology simply for typing and word processing from the definition of technology integration, which may explain why teachers showed the lowest agreement with that statement.

Additionally, surveying practicing teachers about their integration of AI into the writing process assumes they are spending time providing evidence-based writing instruction. Research continues to show, however, that teachers are not providing this instruction to struggling writers (Graham, 2019). Most teachers report spending only 15 min a day on teaching writing (Brindle et al., 2016; Gilbert and Graham, 2010), which is well below the recommended 1 h (Graham, 2019). Reasons for this include a lack of time, resources, and training (Alston and Eagle, 2024). Given the limited writing instruction occurring in today's classrooms, it is difficult to determine if participant ratings reflect a lack of AI integration or an absence of structured, process-based writing instruction.

Finally, our quantitative results demonstrate that teachers' preparation to teach writing and to integrate technology are both related to how they use AI across different stages of the writing process (e.g., brainstorming, drafting, revising, publishing). This aligns with research showing that AI integration depends heavily on foundational instructional knowledge, digital literacy, and pedagogical content knowledge (Yue et al., 2024; Rachbauer et al., 2025). Teachers in this study reinforce the literature's claim that AI literacy is now a prerequisite for leveraging generative tools effectively (Walter, 2024). Without a grounding in evidence-based writing instruction, AI tools risk being used superficially rather than to improve students' writing outcomes.



Predictors of integrating AI into writing instruction

Results from research question 2 found that teachers' use of AI for writing instruction is primarily shaped by their views on AI's usefulness and by their training in integrating technology into writing instruction. Consistent with existing research on the perceived benefits of AI for teachers, specifically its potential to save time, assist with curricular design, and personalize learning (Alwaqdani, 2025; Chounta et al., 2022), the use of AI for student support was identified as the second strongest predictor of AI integration into writing instruction. As this finding is supported by our participants' moderate agreement with the AI for student support subtest, it suggests that teachers who are trained to integrate technology into writing instruction are more likely to utilize AI to support their students' learning outcomes. While teachers may access these devices in their personal lives (e.g., social media, email) and professional lives (e.g., Learning Management Systems, digital textbooks), this does not necessarily mean they know how to use them effectively in their teaching. Therefore, it is essential to continue teaching pre-service teachers how to integrate technology into their instruction in a meaningful way.

Despite being the strongest predictor, the use of AI for the teaching profession had the second-lowest mean score among all subtests. Participants recognized the importance of students using AI, yet were more apprehensive about its use in supporting their own professional needs. Current research suggests that these apprehensions frequently stem from a fear of losing their jobs and being replaced by AI (Ng et al., 2023), ethical concerns (Graham et al., 2025), and a lack of training in utilizing AI for these tasks (Langreo, 2024). This suggests that, to improve the integration of AI into the writing process, teachers need to be exposed to its use in supporting their own tasks, as a lack of familiarity with AI tools is a significant barrier to their adoption in the classroom (Walter, 2024).

The findings also reinforce that PD is essential for building teacher capacity. Teachers' limited use of AI in writing instruction reflects gaps in PD on both writing and technology integration (Zimmer and Matthews, 2022). The broader literature emphasizes that effective AI-related PD must include: (a) explicit instruction in AI literacy, digital ethics, and privacy; (b) hands-on, practice-based learning; (c) ongoing coaching and collaborative support; and (d) alignment to local instructional contexts (Brandão et al., 2024; Jambunathan, 2025; Al-Ali and Miles, 2025). The study also aligns with findings that indicate technology-related PD must be customized and responsive to differing teacher needs and levels of knowledge (Kitcharoen et al., 2024; Aljemely, 2024).



Factors influencing teachers' use of AI in the writing process

The final research question analyzed the factors that influence a teacher's use of AI in the writing process. Varying degrees of positive relationships were found between the use of AI in the writing process and (1) the use of AI in Teaching Practices, (2) the use of AI for Student Support, (3) the preparation to integrate technology into writing, (4) the preparation to integrate technology, (5) a teachers attitudes and perceptions about their abilities to integrate technology into writing instruction, and (6) the preparation to teach writing.

Our analysis suggests that having a dedicated technology course, a dedicated writing course, and/or teachers' access to classroom devices results in a more statistically significant interaction with AI in the writing process than each source alone. Surprisingly, the interaction between AI use in the writing process and having one-to-one devices alone does not appear to affect usage. In fact, 90% of our respondents reported having one device per student in their classrooms, yet access to one-to-one devices was not a statistically significant factor in the use of AI in writing instruction. Our results align with existing research suggesting that an increase in classroom technology availability is not correlated with greater meaningful and effective use (Rowland et al., 2020; Taylor et al., 2020; Harcourt, 2021).

With the increase in these technologies and their implications for classroom instruction and student learning, one might assume that greater availability leads to effective implementation and instructional use. Based on our findings, this assumption is false. Results suggest that the positive effect of having one-to-one devices in the classroom may not be realized without standalone technology or writing coursework. These findings highlight a missed opportunity to capitalize on the unique affordances of innovative technologies to support struggling writers, underscoring the need for a more meaningful integration that leverages their full potential. Furthermore, teachers continue to require explicit, intentional instruction in higher education on how to effectively use and integrate classroom devices into their writing instruction, thereby shaping their use of AI in writing instruction.

One challenge with the significance of standalone technology coursework is that preparation programs are moving away from these courses toward a more integrated approach. These integrated courses increase opportunities to implement course material in classroom experiences (Falloon, 2020). While research shows that the lack of practical experience in standalone courses hinders effective technology-integration training, our results indicate that the benefits of standalone courses may outweigh these drawbacks. In these standalone courses, teachers have the opportunity to build confidence in their use of technology (Falloon, 2020), more thoroughly explore emerging technologies, and understand best practices for technology integration. The programmatic approach to technology integration may be a positive step toward more intentional and impactful usage; however, our data suggest that this change may inadvertently hinder the integration of AI into the writing process.

In addition to the need for a technology course, our findings also point to the importance of standalone writing courses on the integration of AI into the writing process. However, very few preparation programs offer standalone writing methods courses (Flanagan et al., 2024). In fact, less than half of the high-incidence special education teacher preparation programs in the U.S. offer writing instruction coursework as either a standalone course or as an embedded component of other literacy-based classes (Brenner and McQuirk, 2019). While this lack of coursework in writing may explain why teachers feel underprepared to teach writing, it can also add to the discussion of why these courses are absent from preparation programs. In line with K-12 teachers' feelings, teacher-educators also report not feeling prepared to instruct pre-service teachers in writing instruction. Suppose the teacher-educators, who are supposed to be preparing future special education teachers, are avoiding teaching writing because they feel underprepared. How are pre-service teachers going to gain the skills and confidence necessary to teach writing when they have their own classrooms? Our findings reveal that instruction in standalone writing courses directly influences the use of AI in writing. If access to technology, and by extension AI, has the potential to impact student writing outcomes directly, it is paramount to offer evidence-based and high-quality writing methods courses.



Limitations

This study provides a snapshot of current AI use among special education teachers and examines its relationship with their preparation programs. The cross-sectional design limits causal inference because it cannot track changes over time, a characteristic of a longitudinal study. Additional limitations of this study, common to survey research, include volunteer bias, in which only highly interested or passionate individuals participate (Marcus and Schütz, 2005), and social desirability bias, in which respondents tend to answer in ways they believe are expected (Rosenthal and Rosnow, 2009). The compensation may also have influenced participation patterns. Since this survey collected teachers' self-reported preparation and use of AI in writing instruction, there was no way to verify the accuracy of their reported experiences or the extent of their AI integration. Future studies should aim to validate this self-reported data by analyzing submitted AI-integrated lesson plans or conducting follow-up interviews.

Participants may have been affected by survey fatigue due to the length of the pilot survey, which can cause people to stop before finishing and lead to a high rate of incomplete surveys (Ghafourifard, 2024). It is essential to acknowledge that, while the inclusion criteria required all participants to be high-incidence special education teachers, some respondents may not have been truthful in their responses. The likelihood of this increases because compensation was offered to survey finishers.

The final limitation concerns the survey's configuration in Qualtrics, where open-ended questions were used instead of a more effective multiple-choice format to collect course data. This lack of standardization led to inconsistent data, preventing reliable analysis. Responses lacked consistency, ranging from specific subject titles (e.g., “writing”) and broad discipline names (e.g., “ELA” or “Language Arts”) to vague student group labels (e.g., “varying exceptionalities”).



Recommendations for the future of teacher preparation and professional development

There are several implications for the future of teacher preparation based on this study's findings. First and foremost, to increase the use of AI in the writing process, teachers should receive adequate training in evidence-based writing instruction, including the use of technology. Teachers continually request training in both writing instruction and technology integration because of the proven benefits for SWDs. This points to two gaps in teacher preparation.

Teachers need additional support in integrating technology into their classrooms. With the rapid evolution of technology, the sheer volume of new tools, and continued advances in research, teachers need more and continued opportunities to learn about and practice with these technologies than could be offered in their preparation programs. Instead, teacher preparation programs and school districts should consider offering regular PD, led by both technology integration researchers and classroom teachers, on new and innovative technologies, considerations for their classroom use, and use cases for effective implementation and integration.

The second gap is the availability of evidence-based writing instruction in teacher preparation programs. There is a pressing need to provide teachers with the knowledge and skills necessary to teach SWDs to write. However, there is a shortage of teacher-educators with expertise in writing instruction. As such, efforts to provide teachers with evidence-based writing instruction to further improve writing outcomes for SWDs could include integrating virtual coaching and simulated practice.

By prioritizing ongoing, collaborative PD and training in technology and writing, teachers will be better equipped to leverage AI and other innovations that can truly impact student outcomes, particularly those of SWDs. With the advancement of AI technologies, such as personalized chatbots, teacher preparation programs can collaborate to develop and refine models explicitly designed to train teachers to deliver evidence-based writing instruction (Beyer and Arndt, 2024). This will allow all teachers to receive evidence-based writing training, regardless of the course offerings in their training program. PD in technology integration for writing instruction, including virtual coaching and simulations, has meaningful potential to improve student writing outcomes and warrants further exploration (Zimmer and Matthews, 2022).

As for the integration of AI into writing instruction, widespread adoption is hindered by the fact that schools, districts, and states are still navigating the ethical and privacy implications of its use. Even with emerging state-level AI policies, many districts are still developing PD to guide teachers on the ethical, responsible use of AI, relevant policies, and tool integration. Teachers are often required to locate relevant tools independently, self-train on their use, and integrate them into existing classroom workflows. Therefore, future PD and pre-service training must prioritize instruction on high-quality, ethical, and safe AI use, accompanied by open discussions among educators and administrators about AI's impact on instruction and specific site needs.



Recommendations for the future of research

Given that so many teachers cite a lack of preparation in writing, an absence of writing coursework, and limited expertise in writing instruction, research should explore alternative methods to support teachers in writing instruction. This includes developing research-based Retrieval-Augmented Generation AI systems trained to be virtual writing coaches. This would allow both teachers and teacher educators to gain the knowledge and confidence needed to teach this critical skill.

Future research should further explore the findings of this quantitative study through a qualitative lens. The Likert scale, while allowing for hundreds of responses, does not capture the nuances or the rationale behind respondents' ratings. Through focus groups and interviews, researchers will better understand the teachers who have adopted AI practices, including the tools they use, how they implement them, and where they find and learn about them. Additionally, it is also critical to include teachers who are not integrating AI into their writing instruction to understand their rationale (e.g., uncertainty about where to learn about AI, fear of AI, etc.) and the training and support they need to begin implementing it. Identifying these data will inform the field about the key components necessary for high-quality, effective AI-integration training for educators.

Finally, and perhaps most importantly, research into AI and writing should continue to explore the available tools and how they can be used to support struggling writers. Results from this study indicate that teachers' integration of AI into the writing process is currently limited. More research is needed to explore the various AI-supported technologies available and how they can be used during the writing process to improve student outcomes. Additionally, research should develop and validate tools that equip students with high-quality, evidence-based writing components to improve writing outcomes. The potential to leverage AI not only to support teacher development in writing instruction but also to personalize and extend the supports available to struggling writers is too great not to pursue further research.




Conclusion

This research aims to expand the current literature on teacher preparation and AI integration by determining how pre-service preparation influences the use of AI as a writing support for students. This study established the current extent of AI integration in writing instruction for struggling writers and identified factors in pre-service teacher preparation and classroom technology that predict its use. Findings add to the ongoing conversation about how technology, particularly AI, can be both a valuable resource and a frustrating challenge for special education teachers. To address the findings, teachers need training focused on integrating AI and, more broadly, educational technology into writing instruction. This training includes knowing which technology tools are effective and how to teach students to implement these tools to support their learning outcomes, as well as high-quality training in evidence-based writing practices. AI has the potential to augment the writing process and provide new and innovative tools to support struggling writers in expressing their knowledge, understanding, and ideas, with proper training and ongoing PD.
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