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A Descriptive Review of Professional Development Supporting Special Education Teacher
Technology Integration

The central problem addressed in this review is the persistent gap between the
widespread availability of mainstream educational technologies (ET) and the limited capacity of
special educators to effectively integrate these technologies into daily classroom instruction. We
will outline available ET that can enhance learning outcomes for students with disabilities and
examine how professional development (PD) is offered as a support. We attempt to find
meaningful patterns of success and gap areas to improve future research into effective PD to
enhance technology implementation for educators of students with disabilities in the future.

Technology's capacity for delivering improved educational outcomes is a long-
recognized concept predating the high-tech advancements of the 21 century. In particular, the
needs of students with disabilities (SWD) have legal grounds for educators to consider assistive
technology in the form of “any item, piece of equipment, or product system, whether acquired
commercially off the shelf, modified, or customized ... to increase, maintain, or improve
functional capabilities of a child with a disability” (Individuals with Disabilities Education Act,
1990). The federal definition, particularly its inclusion of commercially available and modified
items, means that many tools considered assistive technology also fall under the broader
umbrella of Educational Technology (ET; Edyburn, 2013).
Educational Technology

Educational Technology (ET) encompasses physical tools (hardware) and digital
resources (software) that enhance learning experiences and performance through intentional,
systematic integration with the design, practice, and evaluation of learning (Association for

Educational Communications and Technology, 2023; Januszewski & Molenda, 2013; Moreno,
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2022). This leaves a near-endless number of applications that may enhance the educational
outcomes of SWD through highly individualized and adaptive learning experiences. Increased
relevance to individualized needs of SWD is helped by integrating technology into teacher
practice (Emerling et al., 2021). However, the innovation of available ET outpaces its integration
in practice (Crompton & Sykora, 2021).
Benefits of ET in Teacher Practice

Integrating ET into special education teacher practice increases student engagement and
motivation to facilitate the learning experiences for SWD (Anderson & Putman, 2020; Bouck,
2016; Koch, 2017; Smith & Okolo, 2010). Facilitating differentiation, promoting student
autonomy, and enabling progress monitoring and data-driven instruction (Fernandez-Batanero et
al., 2022; Shaheen & Lohnes Watulak, 2019) are also among ET’s benefits. The workload
burdens of paperwork requirements, data collection, and meeting preparation are lessened by a
teacher’s ability to implement ET (Starks & Reich, 2023).
Barriers of ET in Teacher Practice

Despite ET’s benefits in improving learning for SWD, persistent barriers to teachers have
remained for decades (Bausch & Hasselbring, 2004; Jacobsen et al., 2002; McGregor &
Pachuski, 1996; Messinger-Willman & Marino, 2010; Schaaf, 2018; Starks & Reich, 2023;
Wirth et al., 1982) underscoring the complexities of helping them overcome challenges and bring
more of technology’s benefits to students (Edyburn, 2013; Starks & Reich, 2023). One
framework for examining the barriers to ET implementation is Ertmer’s (1999) classification of
barriers into orders. Ertmer has updated their framework multiple times since, as further research
has tried to understand further and overcome the obstacles of each order (Ertmer, 1999, 2005;

Ertmer et al., 2012; Ottenbreit-Leftwich et al., 2010)
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First-order barriers refer to obstacles external to teachers, such as insufficient resources,
access, time, and support (Ertmer, 1999; Hew & Brush, 2007). Despite infrastructure
improvements, special education settings still face these practical constraints. Teachers often
report a lack of up-to-date devices, unreliable internet connectivity, and limited technical
support, which directly hinder integration of ET (Etscheidt, 2016; Hew & Brush, 2007). Notably,
inadequate training and PD are a pervasive first-order barrier. Without ongoing learning
opportunities, teachers feel unprepared to use available technology effectively (Alharbi, 2018;
Hsu, 2016). Over 75% of special educators described themselves as inadequately prepared to
integrate assistive technology into the classroom (Alharbi, 2018; Alkahtani, 2013). Such findings
underscore that PD (or the lack thereof) underlies many first-order issues: teachers need time and
training to acquire the skills to utilize technology, especially in special education, where devices
and software may be specialized (Ault et al., 2013; Bausch et al., 2008; Hsu, 2016). In short,
external barriers like resources and training continue to pose challenges to implementation.
Ensuring ample PD is often cited as the first step in overcoming these hurdles across classrooms
and districts.

Second-order barriers concern internal, teacher-level factors — particularly educators’
beliefs, attitudes, pedagogical philosophies, and confidence regarding technology (Ertmer, 1999;
Ertmer et al., 2012). Researchers have long observed that even when external conditions are
favorable, integration may falter if teachers are not convinced of technology’s value or feel
anxious about its use (Ertmer et al., 2012; Zhao & Cziko, 2001). In special education, these
intrinsic barriers can be pronounced: teachers might doubt whether technology will truly benefit
students with disabilities or may fear implementing technology without fidelity if they lack

confidence in their skills (Ertmer et al., 2012; Etscheidt, 2016). Exemplary technology-using
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teachers’ perceptions of colleagues being scared or intimidated by technology can be seen as a
bigger obstacle than any equipment shortfall, highlighting the significance of mindset and
knowledge (Ertmer et al., 2012).

Professional Development as a Means to Overcome Implementation Barriers
Many of these barriers are interwoven, creating complex core belief systems among

teachers. PD again appears as a critical, cross-cutting solution. Targeted training and support can
increase teachers’ knowledge, self-efficacy, and openness to new practices, thereby mitigating
second-order barriers (Alharbi, 2018; Ertmer et al., 2012). Researchers show that when special
educators receive relevant technology PD, their confidence grows and their instructional use of
technology improves, benefiting student outcomes (Alharbi, 2018). To address second-order
barriers, PD could build teachers’ competencies, grow their confidence, and shift their beliefs to
ensure skills and values rooted in authentic learning experiences replace fear and uncertainty
(Ertmer et al., 2012).
Current Knowledge

Teacher professional development (PD) has evolved significantly since the start of the
21+ century (Darling-Hammond et al., 2017). PD typically took the shape of condensed delivery
of effective teacher practices in one-day workshops and in-service at the school, district, or
regional level (Hargreaves, 2000). These have been replaced with more persistent, collaborative,
and job-embedded forms of PD that engage teachers in reflection and ongoing learning rooted in
teacher practice change, resulting in improved student outcomes (Desimone, 2023; El Islami et
al., 2022).

The shift to delivery methods such as professional learning communities,
coaching/mentoring systems, and other job-embedded PD supports has evidenced the

collaborative emphasis on social meaning-making (Darling-Hammond et al., 2017). This social
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aspect of adult learning is rooted in neuroscience literature around learning as a science (Darling-
Hammond, 2024) that encourages continuous development and reflection over time with peers
(El Islami et al., 2022; Vescio et al., 2008). On the individual teacher level, autonomy through
micro-credentials and inquiry-based asynchronous PD allows teachers to pursue specific skills
and receive recognition for mastery in targeted areas (Hunt et al., 2022).

Innovative delivery through digital platforms has helped to make learning more
obtainable through on-demand webinars, virtual coaching, and global teacher networks. These
strategies include rural or isolated areas where collaborative participation was much more
complicated to access a decade ago (O’Brien et al., 2011). These tools can increase access to
quality PD, allowing special educators in remote or resource-poor areas to connect with experts
and peers for support.

Current Professional Development

The current generation of best practice in PD is more teacher-centered and tech-enabled,
using personalization and innovation to create a continuous learning ecosystem for educators
(Darling-Hammond, 2024; Hunt et al., 2022). Effective PD is viewed as an ongoing process
integrated into teachers’ everyday work in both individual and group settings rather than isolated
events (Desimone, 2023).

The PD paradigm shift has picked up pace in the last ten years since the passage of the
Every Student Succeeds Act (Every Student Succeeds Act, 2015), which identified common
elements in what works in changing teacher practice and tied implementation of those elements
to billions of annual federal dollars (Combs & Silverman, 2016). Table I defines those seven

elements and provides examples.
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If teachers engage in sustained, collaborative learning, they are more likely to implement
new strategies and improve student outcomes (Vescio et al., 2008). These trends illustrate an
overall move from transmissive to transformative models of PD, which aim to align PD more
closely with teachers’ real classroom contexts and the need for continual growth (Avalos, 2011;
Hargreaves, 2000).

Lastly, there has been a recent push in the literature to work on the macro level of large-
scale policy change around the national education system’s antiquated factory model so that
schools can become more focused on deeper learning that meets the demands of a modern
world’s post-secondary student careers (Darling-Hammond, 2024; Desimone, 2023).

Gap in Knowledge

As classrooms become more digitally enriched and student populations more diverse,
teachers need blended expertise, understanding both how to teach students with varied
disabilities and how to leverage technology to do so (CAST, 2024). PD initiatives must aim to
help teachers of SWD develop their technological knowledge to improve teacher buy-in and
ensure implementation fidelity (Evmenova et al., 2023). The Technological-Pedagogical-Content
Knowledge (TPACK) Framework is one model the interaction of a teacher’s ability to use
technology effectively in the classroom with the rest of the personal experience they bring to the
professional setting (Edyburn, 2013). For example, a teacher might learn about a new literacy
software and how to adapt it for students with reading disabilities and monitor their progress.

Recent literature underscores the need for this convergence. Emerling et al. (2021) found
that special educators had limited experience using assistive technologies to support students
with behavioral challenges, in part because they had little training in how to do so. By providing

PD that simultaneously builds skills in special education strategies and technology integration,
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schools can empower teachers to create more inclusive and equitable learning environments
(Chun & Williams, 2021; Emerling et al., 2021). Early evidence shows promising outcomes
from such integrated efforts, though at the higher education level, with Chun and Williams
(2021) reporting that faculty who participated in inquiry-based PD incorporating assistive tech
showed improved competency and more positive mindsets about their students’ abilities.
Evidence is building that more cohesion in special educator PD at the intersection of ET
improves overall teacher TPACK to better support SWD (Anderson & Putman, 2023; Atanga et
al., 2020; Ciampa, 2017; Goldman et al., 2024; Windfont, 2024).
Purpose of the Review

While there is literature about effective ways to change teacher practice, less is known
about how these principles apply to special education at the intersection of ET competencies that
impact learning for SWD. Special educators often face unique instructional demands, including
addressing diverse learner needs, implementing individualized education programs (IEPs), and
navigating multiple curricular and behavioral frameworks. This review aims to name patterns,
themes, and practices in PD programs that support ET integration by special educators.

Additionally, ET holds promise for supporting SWD, offering tools that personalize
instruction, enhance accessibility, and support communication and independence. Yet, special
education teachers often report limited access to targeted, relevant PD that supports their ability
to integrate such tools effectively. These challenges may require different or more specialized
forms of professional learning related to technology.

Thus, this narrative review aims to systematically describe and synthesize existing
literature on PD interventions to enhance special education teachers' integration of educational

technology in K-12 classrooms. Specifically, we will focus on naming research-backed PD
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elements, PD delivery systems, and the types of ET most often targeted in PD for use in special
education settings. We build upon the broader PD literature while focusing on the structures,
supports, and strategies that foster meaningful, sustainable teacher technology use to support
SWD.

Research Questions

Four specific questions guide this review:

(1) What participant characteristics are reported by authors in studies examining PD about ET
for special educators?

(2) In what setting and delivery contexts is PD about ET delivered to special education teachers?

(3) What formats and components are used in PD about ET with special education teachers?

(4) What specific technologies are included in professional development programs?

These research questions are intended to provide a comprehensive synthesis of existing
literature, identifying gaps in understanding and opportunities for further study within the PD
literature specific to improving in-service special-educator technology integration.

Method
Search Procedure

We conducted an electronic search on October 3, 2024, using the databases: APA
PsycINFO (ProQuest), ERIC (ProQuest), and ProQuest Dissertations & Theses. Our systematic
search followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA; Page et al., 2021), and we have illustrated the entire process in the PRISMA diagram
shown in Figure 1.

We constructed search terms using Boolean logic and focused on identifying studies

involving in-service special education teachers and PD on technology integration. The search



DESCRIPTIVE REVIEW OF PD FOR TECH INTEGRATION 10

string was as follows: (nofi("special educat*" OR "special education teacher") AND
noft("education* technolog*" OR "assistive technolog*" OR "digital technolog*") AND noft
("professional development” OR "coaching" OR "professional learning communit™" OR
"instructional coaching" OR "communit® of practice" OR "professional learning")). We limited
our search to records published in English since 1990, which we chose due to its significance in
relation to special education law (Individuals with Disabilities Education Improvement Act,
2004). We considered grey literature in this search to minimize publication bias and include
valuable research not available in peer-reviewed journals due to the small amount of published
work found on this topic. We retrieved a total of 377 records from our database search (n =
377).

In addition to the database search, we conducted a hand search to find additional relevant
articles in two special education technology journals: (a) the Journal of Technology and Teacher
Education JTATE) and (b) the Journal of Special Education Technology (JSET). We screened
all records published in JTATE up to October 3, 2024 (n = 632). We screened all JSET records
published between 1990 and October 3, 2024 (n = 835).

Inclusion and Exclusion Criteria

We applied exclusion and inclusion criteria to all records during the screening process in
the order listed below. Exclusion criteria were as follows: (a) articles written in non-English
languages, (b) published before 1990, (c) literature reviews and meta-analyses, (d) practitioner
papers focused solely on using a piece of technology, (e) studies involving pre-service teachers
that could not be separated from in-service teacher participants, and (f) studies involving
Augmentative and Alternative Communication devices, adaptive input, or switch devices as

primary interventions as these technologies were considered beyond the scope of this review.
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Inclusion criteria were as follows. First, participants had to be special education teachers
who worked in K-12 classrooms, as reported by the study authors. Special education teachers
included author-reported teachers or educators who were described as (a) named special
education teachers or educators, (b) hold a teaching certification in special education, or (c)
report working as a special education teacher/educator with an emergency certification or
provisional license in a K-12 school. This definition excluded paraprofessionals, librarians,
technology specialists, and school administrators. If studies included participants outside of this
definition and others who met the criteria, data for included participants had to be able to be
disaggregated from participants who did not meet the criteria to be included.

Second, the primary intervention was professional development, coaching, or training to
improve the implementation or use of educational technologies in the participant’s delivery of
instruction, as reported by study authors. Professional development, coaching, or training were
defined as targeted continuing education techniques to improve teacher practice, including
collaborative progress monitoring, use of live model(s), use of video model(s), role play,
independent practice, self-reflection, performance feedback, written directions, problem-solving
discussions, in-service workshops, peer mentoring, or communities of practice.

Educational technologies were defined as (a) hardware and (b) software technologies.
Hardware included author report of one or more of: personal computers (i.e., laptops, desktops,
or Chromebooks), mobile devices (i.e., i0S or Android phones and tablets), eReaders (i.e.,
Kindle, Nook, or Kobu), extended/virtual reality (XR/VR) headsets (i.e., Meta Quest, Oculus,
HTC Vive, or Apple Vision Pro), Interactive Displays (i.e., SmartBoard, Planer, or BenQ).
Software included any author report of one or more of: generative Artificial Intelligence (Al; i.e.,

ChatGPT, Gemini, Perplexity, Claude, or Llama), Applications (i.e., Dragon, ToDoist,
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Notability, Grammarly, or Forest, ), Websites (i.e., ReadWriteThink, ReadTheory,
LearningAtoZ, or Code.org), Learning Management Systems (i.e., Google Classroom, Canvas,
Schoology, or Moodle), Content Delivery or Learning Platforms (i.e., Khan Academy, IXL,
NewsELA, Nearpod, or BrainPop).

Screening Procedures

We first screened all records retrieved from the database search for duplicates (n = 30).
We could not retrieve a sampling of records (n = 23) from the database search output, despite
asking the university librarian for help, so we excluded them.

We conducted the screening process in two phases: Title and Abstract Screening (TAS)
and Full-Text Screening (FTS) following PRISMA guidelines (Page et al., 2021). During the
TAS phase, we reviewed articles to decide whether they met all the inclusion and no exclusion
criteria. We conducted the TAS process with caution, prioritizing the inclusion of potentially
relevant articles and excluding only those that definitively fell outside the criteria. Articles that
passed the TAS phase underwent FTS, during which we examined each article in detail to
confirm eligibility, relevance, and inclusion in this review. We followed the same process for the
hand search screening, except that records passing the TAS phase were at once screened in full,
with data combined across both phases. Our database screening resulted in the inclusion of ten
articles. From the hand-searched journals, the screening of JTATE added no other records, and
JSET added one. Thus, 11 articles are included in this review. Our complete screening procedure
is illustrated in the PRISMA diagram in Figure 1.

Coder Descriptions
The author, a first-year doctoral student in a doctoral program in special education

emphasizing Instructional Design, Technology, and Innovation, conducted the descriptive coding
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process. Preparation for coding included detailed coursework on systematic reviews under the
supervision of an experienced researcher and professor. Secondary coding is planned before this
piece is submitted for publication.

Descriptive Coding

The purpose of the coding process was to systematically categorize and interpret key
aspects of the studies included in this review to enable meaningful synthesis and analysis. We
used a detailed self-developed coding manual to systematically extract data on variables from
each included study related to the categories: (1) research design, (2) participants, (3) school
setting, (4) intervention agents, and (5) PD intervention components.

We developed a comprehensive coding manual and reviewed it to guide consistent
coding decisions, ensuring methodological rigor. We created the coding manual using a Google
spreadsheet. The manual provided specific definitions, examples, non-examples, and categorical
options for each variable of interest. We expected coders to use general and specific coding
instructions to guide their decisions, ensuring consistency across all articles.

Individual categorical variables that could require specific knowledge or vocabulary
related to special education and ET had added definitions provided to aid in coding accuracy.
When met with ambiguous data, coders were instructed to thoroughly consult definitions and
examples in the coding manual, use their best judgment, err on the side of conservatism by
selecting “not reported,” and to consult review authors for clarification if necessary. All
categories across all variables could be coded as “not reported” if data from the study authors
were absent or too ambiguous to determine a suitable code.

The full descriptive coding manual, including a complete list of procedures, general,

variable, and category-specific directions, all descriptive variables measured in this review, and
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all of their operational definitions, examples, and non-examples, is available in supplemental

materials found on Open Science Framework (OSF): https://justman.fyi/PDonETinSPED-
Review.
Unit of Analysis

We examined articles in which authors used group design methodologies (e.g.,
randomized controlled trials or quasi-experimental) as well as ones that employed participant-
level qualitative case-study methodologies. In the former, we used the entire article as the unit of
analysis. In these articles, variables and their categorical or dichotomous data were coded to the
mean (x) across author-reported data using the formula (3. X;) / n. For articles employing case-
study designs, the unit of analysis for study design was the entire article. Individual participants
served as the unit of analysis for all remaining descriptive variables. This approach allowed for a
detailed examination of participant-level data across studies.
Research Design

We narratively coded the research design in each article as reported by the study authors.
Examples include a mixture of group and case-study designs and methods in order to better
determine the unit of analysis in each article. We narratively coded the research methodologies
used in each study (i.e., interviews, surveys, and observations).
Participants

Demographics. In single-case designs, we coded individual variables to gain insight into
demographics, roles, and PD/ET backgrounds of each participant. In group designs, we coded
participant variables to the mean, as reported by the study authors. We coded participant
characteristic variables by selecting from a drop-down menu of values, which could be entered

as a narrative description to allow for a complete representation of participant identities as
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reported by the study authors. Variables included age (ordinal), gender (nominal, narrative
possibility), race (nominal, multiple response, and narrative option), sexual orientation (nominal,
narrative option), years of experience (ordinal), and highest formal education reached (ordinal).
Role and ET Background. The role of participants was categorically coded across the
grade levels of students the participants taught (nominal, multiple response) and the teaching
certifications they possessed (nominal, multiple response with narrative option), as reported by
study authors. Participants’ self-reported ET training before PD intervention was coded
categorically (nominal, multiple response with narrative option) as Informal or Formal Training,
as reported by the study authors. We defined Informal ET training as self-teaching or peer-
teacher support. Formal ET training was defined as previous participation in targeted continuing
education techniques to improve teacher practice, including collaborative progress monitoring,
use of live model(s), use of video model(s), role play, independent practice, self-reflection,
performance feedback, written directions, problem-solving discussions, in-service workshops,
peer mentoring, or communities of practice. We also reported ET use in participant practice
before intervention categorically (ordinal) as a range with options including never, rarely (less
than monthly), occasionally (monthly), often (weekly), or always (daily). Detailed definitions
and examples of amounts for each potential choice in the range are included in the supplemental

OSF materials at https://justman.fyi/PDonETinSPED-Review.

Setting

In case study designs, we coded the setting data for each participant. In group designs, we
coded setting data as a percentage, as reported by the study authors. To understand the
educational context, we categorically coded variables from a dropdown menu of choices for the

participant’s school type, school locale, school socio-economic status, and the participant’s
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placement in the school. We also coded categorically for the technology resources available to
the participant at their school. School Types included public, private, or charter. School locale
included urban, suburban, or rural. School socio-economic status was coded as either Low,
Medium, or High SES as defined by the study authors.

Participant placement was coded, allowing for multiple responses, including “Inclusive,”
“Specialized School,” “Resource Room,” or “Self-Contained.” Participant student grade levels
taught were coded, allowing for multiple responses, including “Elementary School (K-5),”
“Middle School (6-8),” “High School (9-12),” or “Other” for narrative input of any grade level
or age group not captured by the other options.

Technology resources available at the participant’s school were coded nominally
(multiple response) to allow for more information on the level and type of technology resources
made available to the participant for instructional purposes by their school, as reported by the
study authors. Coding options for this variable included “No Technology Provided,” “1:1
Devices, Shared Devices,” “Assistive Technology Devices (Excluding AAC/Switch Devices),”
“Classroom Interactive Technology,” “Specialized Instructional Technology,” “Software
Licenses and Online Tools,” and “Bring Your Own Device (BYOD) Policy.”

Definitions, examples, and non-examples of each of these options are included in the

coding manual in the supplemental materials at https://justman.fyi/PDonETinSPED-Review.

Intervention Agents

The intervention agents responsible for implementing PD on ET to improve teacher
practice were coded. In single-case designs, intervention agent data were coded for each
participant. In group designs, intervention agent data were coded as a percentage, as reported by

the study authors. Data on the implementor’s roles related to the participant were coded
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categorically, allowing for multiple response selection and narrative descriptions. Roles

29 ¢ 99 ¢¢ 29 ¢c

considered were “researcher,” “teacher,” “administrator,” “technology specialist,” and
“technology coach.” The implementer’s training, years of experience, and delivery format, as
reported by the study author, were coded dichotomously. Definitions, examples, and non-
examples of each variable are included in the coding manual in the supplemental materials at

https://justman.fyi/PDonETinSPED-Review.

Intervention

Professional Development Characteristics. Practices and techniques used in PD
provided to teachers were coded as a categorical, multiple-response variable. “Collaborative
Progress Monitoring” refers to educators jointly reviewing student data to inform instruction.
“Live Models” and “Video Models” were coded as direct demonstrations of practices by
facilitators, either in-person or via recorded media, respectively. “Role-Play” involved
participants simulating instructional interactions. “Independent Practice” included opportunities
for teachers to rehearse new strategies outside of live feedback contexts. “Self-Reflection”
captured instances where participants were prompted to analyze their instructional decision-
making. “Performance Feedback™ was defined as verbal or written information provided on
implementation quality. “Written Directions” were operationalized as instructional protocols,
handouts, or guides. “Problem-Solving Discussions” included structured opportunities for
collaborative analysis of instructional challenges. “In-Service” referred to formal, often school-
sponsored PD events. “Peer Mentoring” meant ongoing support between educators, while
“Community of Practice” encompassed recurring group-based collaboration grounded in shared

goals or interests.
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Framework Elements. Each included study was also coded for the presence or absence
of the seven effective professional development (PD) elements identified by Darling-Hammond
et al. (2017). These elements are: (a) Content Focus, (b) Active Learning, (c) Collaboration, (d)
Use of Models and Modeling, (e) Coaching/Expert Support, (f) Feedback and Reflection, and (g)
Sustained Duration. Definitions and examples for each PD element were clearly operationalized
based on Darling-Hammond and colleagues’ descriptions and examples (see Table 1).

We also coded ordinal data for the variables hours participants spent on PD in hours, the
number of weeks the PD intervention spanned, and the total number of sessions. The author's
report of any follow-up or ongoing support provided to participants after the planned
intervention was coded dichotomously. All variable names, definitions, examples, and non-
examples are provided in Table 2.

Educational Technology. The type of ET used in the intervention, as reported by study
authors, was coded categorically as (a) hardware and (b) software. Categories of hardware and
software, definitions, examples, and non-examples are provided in Table 3.

Reliability Estimations

This section will discuss reliability measures, which will be added once appropriate
certification and review information becomes available. A secondary coder will examine 33% of
the articles for all descriptive coding variables (participants, setting, implementers). The primary
and secondary coders should meet or exceed 90% agreement of coded variables.

Reliability data for the search and screening process, as well as the coding process, will
be collected and assessed for 33% of records.

Discrepancies in primary and secondary coding will be resolved through discussion with

the second coder or the lead reviewer.
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Results

The overall findings are organized as follows: First, we detail the results of our search
and screening procedure. Second, we present participant demographics. Next, we describe the
participants’ school settings. Then, we detail the agents responsible for intervention. Finally, we
discuss the specific PD formats used and examine the hardware and software tools taught during
PD.

Search and Screening Procedure

The search and screening process followed the PRISMA process (Page et al., 2021) for a
total of 1,844 records found through database and hand searches. Of these, 377 records were
retrieved from database searches, and 1,467 records were later retrieved for hand search from
relevant special education technology journals: (1) the Journal of Technology and Teacher
Education JTATE) and (2) the Journal of Special Education Technology (JSET).

After removing duplicates (n = 30), 347 database records remained. After exclusions
from the TAS screening (n = 245) and inaccessible records (n = 23), the authors examined the
full text of 49 database records against exclusion and inclusion criteria for eligibility. Initially,
12 database records made it through this screening stage to be included in the review. All hand-
searched journal records were sought and retrieved from official journal websites and assessed
for eligibility in one stage. Initially, eight records passed screening to be included in this review.
As primary descriptive coding began, an added screening round was conducted to ensure no
studies were erroneously included in the review. More records (n = 9) were excluded in this
final round of screening. This left 11 articles to be reviewed, from database search (n = 10)
and hand search (n = 1). The PRISMA diagram in Figure I provides a detailed overview of

the identification, screening, and inclusion process for database and hand searches. Full coded
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results data is available in the supplemental resources found on Open Science Framework (OSF):

https://justman.fyi/PDonETinSPED-Review.

Descriptive Coding
Study Designs

Seven articles in this review used case study designs (Cain, 2018; Ciampa, 2017;
Courduff, 2011; Du & Lyublinskaya, 2022; Gersten & Kelly, 1992; Hollins, 2017; So et al.,
2021). These studies used various standard methods to gather data, including interviews,
observations, and document analysis. The remaining four articles used group designs (Byrd-
Jones, 2011; Du, 2022; Schmidt et al., 2017; Weiss et al., 2016). Two studies used survey
designs (Byrd-Jones, 2011; Schmidt et al., 2017), and one used quasi-experimental designs
(Weiss et al., 2016) to collect and analyze data from larger groups of teachers. The final group
design used a mixed method design which highlighted the experiences of one participant (Du,
2022). The case study participant’s data is coded within its other group design participants.
Participants

Seven articles used case-study designs and were examined with each participant as the
unit of analysis (n = 28) for all descriptive variables (Cain, 2018, n = 1; Ciampa, 2017, n = 3;
Courduft, 2011, n = 10; Du & Lyublinskaya, 2022, n = 3; Gersten & Kelly, 1992, n = 4;
Hollins, 2017, n = 3; So et al., 2021, n = 4). The remaining four articles used group designs
with vastly different sample sizes (Byrd-Jones, 2011, n = 322; Du, 2022, n = 20; Schmidt et
al., 2017, n = 219; Weiss et al., 2016, n = 37).

Age. Only one case study (Du & Lyublinskaya, 2022) reported its participant’s ages. Two
were in the 40 — 44 range, and one was in the 35 — 39 range. Age data were not reported for all

other case studies (Cain, 2018; Ciampa, 2017; Courduff, 2011; Gersten & Kelly, 1992; Hollins,
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2017; So et al., 2021; total n = 25). Only Schmidt et al. (2017) reported age in group design
records. Participants’ (n = 219) ages were reported as 20 — 29 (16%), 30 — 49 years (47%),
and over 50 years 35%.

Gender. Genders were reported for all case study participants (Cain, 2018; Ciampa,
2017; Courduff, 2011; Du & Lyublinskaya, 2022; Gersten & Kelly, 1992; Hollins, 2017; So et
al., 2021). Females included 86% of the participants (n = 24), while males made up 14% (n =
4). In group designs, genders were not reported in two studies (Byrd-Jones, 2011; Du, 2022) and
was averaged to 82% Female (n = 209) and 18% Male (n = 45) across the other two studies
(Schmidt et al., 2017; Weiss et al., 2016). Sexual orientations were not reported in any record.

Race. Participant racial identity was not reported by authors in five case study designs
(Cain, 2018; Ciampa, 2017; Courduff, 2011; Gersten & Kelly, 1992; So et al., 2021; total n =
22). Across the other two records (Du & Lyublinskaya 1992; Hollins 2017), one participant was
identified as Asian, one as Black or African American, two as White (Hispanic or Latino or
Spanish Origin), and two as White (Not Hispanic or Latino or Spanish Origin). Race was not
reported in any group design records (Byrd-Jones, 2011; Du, 2022; Schmidt et al., 2017; Weiss
et al., 2016).

Experience. Authors reported on years of teaching experience in all case studies except
for those from one record (Courduft, 2011). Authors reported a range of years of experience with
students among their participants, the majority (n = 9) with 6 — 10 followed by 3 —5 (n = 5)
and 11 — 15 (n = 3). One participant reported less than 1 year of teaching experience (n = 1).
A breakdown of years of teaching experience reported for case studies in all records can be
found in Table 3. In group designs, Byrd-Jones reported an average of 13.9 years of experience

(2011). Schmidt et al. (2017) reported that 33% of participants had less than 5 years, 26% had 6
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to 10 years, and 40% had over 10 years of experience. Weiss et al. (2016) reported an average
of 2 years of experience across all participants. The last study did not report on experience (Du,
2022).

All participants in case studies and group designs were reported as having state licensure
as special education teachers, except one, who worked in a private school under a special
certification (Du & Lyublinskaya, 2022).

The highest formal education reached by participants was overwhelmingly not reported
by authors across the records examined. One case study anecdotally mentioned a participant who
has a master’s degree (Hollins, 2015). Weiss et al. (2016 reported that all teachers in their group
design study had bachelor’s degrees. All other records did not report on this variable (Byrd-
Jones, 2011; Cain, 2018; Ciampa, 2017; Courduff, 2011; Du, 2022; Du & Lyublinskaya, 2022;
Gersten & Kelly, 1992; Schmidt et al., 2017; So et al., 2021).

Grade Level Taught. The grade level of participants’ teaching was reported 64% of case
studies (n = 18). Of these participants, the majority worked with second-grade students
(66.7%), followed by fourth and fifth graders (61.1% each). Approximately 50.0% taught first
grade, while 38.9% were responsible for teaching kindergarten and third grade. Few participants
reported teaching middle or high school grades, with only 11.1% responsible for Grades 9—12
and 5.6% for middle school students (grades 6-8). In one study (Gersten & Kelly, 1992),
participants were reported as teaching high school, but the specific grade level was not discussed.
See Table 4 for the grade levels taught per participant in each case study record. In group design
records, Byrd- Jones (2011) had the most comprehensive data reported on participants (n =
322), with multiple grade levels taught by each participant, described as PK (13.3%), K

(27.1%), 1 (32.9%), 2 (32.0%), 3 (36.3%), 4 (37.5%), 5 (36.9%), 6 (25.1%). 7 (22.2%), 8
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(22.5%), 9 (28.0%), 10 (29.1%), 11 (29.4%), and 12 (26.2%). Weiss et. al. (2016) reported
participants as teaching 40.5% at the elementary level, 16.2% at middle schools, 32.4% at high
schools, and 10.8% at combined secondary schools.

Pre Intervention Technology Training. Four case studies (Cain, 2018; Ciampa, 2017)
reported on teacher technology training prior to the PD intervention. Three reported having
informal training (Cain, 2018; Ciampa, 2017; n = 3), and one reported having no training
(Ciampa, 2017; n = 1). This variable was not reported across all other case studies (Courduff,
2011; Du & Lyublinskaya, Gersten & Kelly, 1992; Hollins, 2017; So et al., 2021). Only Byrd-
Jones (2011) reported on this variable in group designs, with 34% of participants reporting
informal training and 25% reporting formal training. The other 41% were not reported, and the
reviewers assumed the ambiguity meant no training. Du, 2022; Schmidt et al., 2017; Weiss et al.,
2016 did not report on this variable.

Technology Use in Practice. According to record authors, no participants reported
“always” or “never” using technology in their practice. Data appears skewed to the mean, with
half of participants (n = 14) reporting occasionally, two reporting rarely, and one reporting
often using technology in their practice. The remaining record authors did not report on teacher
pre-intervention technology use in their case studies (Gersten & Kelly, 1992; Hollins, 2017; So
etal., 2021; total n = 11). A Complete breakdown of each participant is in Table 4. Two group
design records reported teacher technology use before intervention (Byrd-Jones, 2011; Schmidt,
2017) but were ambiguous to our coded variable. The former reported participants described
their technology use in practice as Never (2.35%), Rarely (7.06%), Sometimes (30%), and

Often (57.65%). Schmidt reported 55% of participants considered themselves at an
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intermediate/advanced level, and 45% were self-described at a novice level. Study authors did
not define these categories.
Setting

School Locale and Context. The case study and group design research in this review
was set primarily in public schools. School locale for case studies was 46% urban (n = 13),
36% suburban (n = 10), and not reported in the remaining 18% (n = 5). No case studies were
reported in rural schools. A complete breakdown of school types and locales for each case study
participant and record can be found in 7able 4. Public school teachers all provided Group design
data (Byrd-Jones, 2011; Du, 2022; Schmidt et al., 2017; Weiss et al., 2016). In group design
records, the school locale was reported as rural in one (Byrd-Jones, 2011), urban in another (Du,
2022) and not reported in the remaining two records (Schmidt et al., 2017; Weiss et al., 2016).
School socioeconomic status was not reported in 68% of case studies (Cain, 2018; Courduff,
2011; Du & Lyublinskaya, 2022; Gersten & Kelly, 1992; So et al., 2021; total n = 19), was
reported as low in 25% (Ciampa, 2017; Gersten & Kelly, 1992; Hollins, 2017; total n = 7), and
medium in 7% (Gersten & Kelly, 1992; n = 2). School socioeconomic status was not reported in
any group design records.

Student Educational Placement. The type of educational setting in which the
participant teachers worked was reported in all case studies. Most work was not done in inclusive
settings, with only 11% of case studies (Cain, 2018; n = 3) taking place in classrooms with non-
disabled peers. Of the remaining case study placements, 61% took place in resource rooms
(Ciampa, 20117; Courduft, 2011; Gersten & Kelly, 1992; total n = 17), and 14% each were set
in self-contained classrooms (Du & Lyublinskaya, 2022; Hollins, 2017; total n = 4) and

specialized schools (So et al., 2021; n = 4). A breakdown of the student’s educational placement
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for each teacher participant can be found in Table 4. In group design records, inclusive
placements were also in the minority. Byrd-Jones’s (2011) study was the only one with various
placements. Self-contained classrooms were reported 46.3% of the time, resource rooms 39.9%,
and inclusive environments in 13.8%. Two records were exclusively about teachers in self-
contained environments (Du, 2022; Weiss et al., 2016). The remaining study did not report
placement data (Schmidt et al., 2017).

School Grade Levels. The grade level of the school setting where the teacher
participants worked was not reported in 14% (So et al., 2021; n = 4) of case studies. Of the
remaining case studies, 68% were set in elementary schools (grades K-5; Cain, 2018; Ciampa,
2017; Courduff, 2011; Du & Lyublinskaya, 2022; Hollins, 2017; total n = 19), 46% in middle
schools (grades 6-8; Ciampa, 2017; Courduff, 2011; total n = 13), and 21% in high schools (Du
& Lyublinskaya, 2022; Gersten & Kelly, 1992; total n = 6). A breakdown of the school grade
levels for each teacher participant can be found in 7Table 4. Most group designs did not report on
the grade levels served at the school level (Byrd-Jones, 2011; Du, 2022; Schmidt et al., 2017).
Only Weiss described this variable, with 41% of participants teaching at elementary schools,
16% at middle schools, 32% at high schools, and 11% at mixed middle and high secondary
schools. Specific technology resources available to teachers in their practice were not reported in
64% (Cain, 2018; Ciampa, 2017; Du & Lyublinskaya, 2022; Gersten & Kelly, 1992; Hollins,
2017; So et al., 2021; total n = 18) of case studies. The remaining 36% (Courduff, 2011; n =
10) were all described as shared devices, namely, desktop computers in the classroom. Of group
designs, only Byrd-Jones (2011) reported on technology resources available to special educators
in their practice. They reported an average of three shared computers in the classroom and

another seven shared devices that could be brought into the classroom if needed.
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Intervention Agents

The intervention agents responsible for delivering the PD and training in the records of
this review were primarily researchers (Cain, 2018; Ciampa, 2017; Courduff, 2011; Du &
Lyublinskaya, 2022; Gersten & Kelly, 1992; Hollins, 2017; total n = 24; 85%). One case study
did not report on implementor data (So et al., 2021; 14%). One researcher described herself as a
technology coach with 6-10 years of experience in that role before conducting her case studies
(Courduft, 2011, 35%). Group design studies also considered the researcher the implementor in
all records except one (Byrd-Jones, 2011), which did not report who was responsible for
implementing the PD. Training and qualification of the researchers were either not reported
(Byrd-Jones, 2011; Cain, 2018; Hollins, 2017; 29%) or were reported simply as being associated
with a professional background or career in higher education related to technology
implementation and special education in the remaining case studies and group design research
(Ciampa, 2017; Du, 2022; Du & Lyublinskaya, 2022; Gersten & Kelly, 1992; Schmidt et al.,
2017; Weiss et al., 2016, 71%). Only Courduff’s case studies mentioned years of relevant
experience implementing technology-related PD for special educators. Implementors in case
studies delivered PD in person 50% of the time (n = 14) and through a hybrid in-person/online
format 36% of the time (n = 10). The delivery format was not reported for 14% of case studies
(n = 4). For group design research, an in-person format was used by two studies (Schmidt et al.,
2017; Weiss et al., 2016), a hybrid format by one study (Du, 2022) and not reported for one
study (Byrd-Jones, 2011).
Intervention

The delivery formats used in PD for improved implementation of ET by special educators

are shown for each study design in Table 5. All case studies mixed multiple PD types in their
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intervention efforts. The most utilized PD types among case studies were peer mentoring and
community of practice (Cain, 2018; Ciampa, 2017; Courduff, 2011; Du & Lyublinskaya, 2022;
Hollins, 2017; So et al., 2021; total n = 24, 86%). Independent practice was used next most
frequently (Cain, 2018; Ciampa, 2017; Courduff, 2011; Du & Lyublinskaya, 2022; Gersten &
Kelly, 1992; Hollins, 2017; total n = 21, 75%), followed by problem-solving discussions
(Courduft, 2011; Du & Lyublinskaya, 2022; So et al., 2022; total n = 17, 61%), written
directions for teacher use in practice (Ciampa, 2017; Courduff, 2011; Du & Lyublinskaya, 2022;
total n = 16, 57%), live modeling (Cain, 2018; Ciampa, 2017; Du & Lyublinskaya, 2022;
Gersten & Kelly, 1992; So et al., 2021; total n = 15, 53%) self-reflection (Ciampa, 2017; Du &
Lyublinskaya, 2022; Hollins, 2017; So et al., 2021; total n = 13,46%)), in-service workshops
(Ciampa, 2017; Gersten & Kelly, 1992; So et al., 2021; total n = 11, 39%)), collaborative
progress monitoring (Courduff, 2011; n = 10, 35%), and performance feedback (Cain, 2018;
Gersten & Kelly, 1992; total n = 5, 18%). Both quasi-experimental group designs (Du, 2022;
Weiss et al., 2016) used a combination of Live Model, Independent Practice, Self Reflection, and
Performance Feedback with their participants. In-service workshops were used in both survey
designs (Byrd-Jones, 2011; Schmidt et al., 2017). Schmidt discussed the use of problem-solving
discussions in those in-service sessions as well.

In 14% of the case studies (Cain, 2018; Hollins, 2017; total n = 4), the total weeks of
PD were not specified. Another 14% (So et al., 2021; n = 4) only covered a single week. The
typical duration of PD, in 46% of case studies was 5-6 weeks (Ciampa, 2017; Courduff, 2011;
total n = 13). Additionally, three case studies (Du & Lyublinskaya, 2022) extended over 15
weeks. The breakdown of the number of PD sessions offered was varied between the methods of

study authors. Du & Lyublinskaya (2022) offered the most sessions in their 11% of case studies



DESCRIPTIVE REVIEW OF PD FOR TECH INTEGRATION 28

(n = 3) with 15. 15% of case studies lasted 10 or 11 sessions (Gersten & Kelly, 1992; n = 4).
The most frequent number of sessions was 5 — 6 (46%; Ciampa, 2017; Courduff, 2011; total

n = 13). 18% of studies included 2 — 3 sessions (Cain, 2018; So et al., 2021; total n = 5). The
number of PD sessions offered was not detailed in the one article’s case studies (Hollins, 2017;
n = 3).

Length of time spent on PD tasks was detailed in hours by session, though not reported in
14% of studies (Cain, 2018; Hollins, 2017; total n = 4). Most other case studies (61%; Ciampa,
2017; Courduff, 2011; Gersten & Kelly, 1992; total n = 17) had approximately one hour per
session, while Du & Lyublinskaya (2022) saw each case study’s PD session length reported by
study authors as 1.5 hours (n = 3). The final case studies sessions were full 8-hour days (So et
al., 2021; n = 4).

In group designs, Du (2022) also had a 15-week duration with an equal number of 90-
minute sessions for PD. One study was a single eight-hour session (Schmidt et al., 2017), and
another was a single three-hour session (Weiss et al., 2016). Byrd-Jones (2011) reported an
average PD time of 8 hours in their survey. From group designs, only one provided follow-up
(Weiss et al., 2016) by giving feedback on a produced audio podcast the teachers created using
computer software after the PD.

The analysis of Darling-Hammond et al.’s (2017) seven PD elements across all included
studies revealed clear patterns of inclusion in case study designs. For the participants (n = 28), all
experienced PD that included Content Focus, Active Learning, and Coaching/Expert Support
(Cain, 2018; Ciampa, 2017; Courduff, 2011; Du & Lyublinskaya, 2022; Gersten & Kelly, 1992;
Hollins, 2017; So et al., 2021). Collaboration and the Use of Models and Modeling were reported

in approximately 86% of case study participants (Cain, 2018; Ciampa, 2017; Courduff, 2011; Du



DESCRIPTIVE REVIEW OF PD FOR TECH INTEGRATION 29

& Lyublinskaya, 2022; Hollins, 2017; So et al., 2021). Feedback and Reflection, along with
Sustained Duration, were universally present across these studies (Cain, 2018; Ciampa, 2017;
Courduft, 2011; Du & Lyublinskaya, 2022; Gersten & Kelly, 1992; Hollins, 2017; So et al.,
2021).

In contrast, group-design studies showed more variability. Content Focus and Active
Learning were widely present, each reported in 75% of group studies (Du, 2022; Schmidt et al.,
2017; Weiss et al., 2016). Collaboration and Modeling were less common, appearing in only half
of the group-design studies reviewed (Du, 2022; Schmidt et al., 2017; Weiss et al., 2016).
Coaching/Expert Support and Sustained Duration were the least often reported elements, clear in
only 25% of group studies (Du, 2022). Feedback and Reflection were noted in 75% of group
studies, although often lacked detailed reporting of what it was defined as (Du, 2022; Schmidt et
al., 2017; Weiss et al., 2016). These findings, including specific examples and detailed coding
justifications for each PD element, is provided in supplementary materials available at
https://justman.fyi/PDonETinSPED-Review.

The type of ET used in all case studies is presented in Figure 2. The most common
hardware topics discussed were tablets (71%; Cain, 2018; Courduff, 2011; Du & Lyublinskaya,
2022; Hollins, 2017; total n = 20), each of mobile phones and interactive displays was
represented in 61% of case studies (Cain, 2018; Ciampa, 2017; Courduff, 2011; Du &
Lyublinskaya, 2022; Hollins, 2017; total n = 17), extended / virtual reality headsets in 57%
(Courduff, 2011; Du & Lyublinskaya, 2022; So et al., 2021; total n = 16), laptop computers
(Courduftf, 2011; Du & Lyublinskaya, 2022; Hollins, 2017; total n = 16), desktop computers
(Courduftf, 2011; Du & Lyublinskaya, 2022; total n = 13), maker technologies (i.e., 3D printers

and MakeyMakeys; Du & Lyublinskaya, So et al., 2021; total n = 7), Video Discs (Gersten &
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Kelly, 1992; n = 4), Chromebooks and Wearables were each represented in 11% of case studies
(Du & Lyublinskaya, 2022; n = 3). The most common type of software discussed were websites
in 86% of case studies (Cain, 2018; Ciampa, 2017; Courduff, 2011; Du & Lyublinskaya, 2022;
Hollins, 2017; So et al., 2021; total n = 24), followed by computer applications in 75% of case
studies (Cain, 2018; Ciampa, 2017; Courduff, 2011; Du & Lyublinskaya, 2022; Hollins, 2017;
and So et al., 2021; total n = 21), mobile apps were utilized in 68% of case studies (Cain, 2018;
Ciampa, 2017; Courduff, 2011; Du & Lyublinskaya, 2022; Hollins, 2017; total n = 19), learning
management systems (Cain, 2018; Du & Lyublinskaya, 2022; total n = 4), and natural language
processors (Ciampa, 2018; Courduff, 2011; n = 2). Audiobooks, videos, and word prediction
tools were all mentioned once each.

In group designs, all studies mentioned laptop computers (Byrd-Jones, 2011; Du, 2022;
Schmidt et al., 2017; Weiss et al., 2016). Tablets were used in all studies except one (Byrd-Jones,
2011; Schmidt et al., 2017; Weiss et al., 2016). Interactive displays were discussed in all studies
except one (Byrd-Jones, 2011; Du, 2022; Weiss et al., 2016). One study also mentioned
Extended / Virtual Reality Headsets, Mobile Phones (Du, 2022).

Reliability Estimations

The average agreement for descriptive coding (participants, setting, implementers) will

be reported here after secondary coding has been completed.
Discussion

This descriptive review aimed to synthesize existing research examining professional

development (PD) programs designed to support special education teachers in integrating

educational technology (ET). The review was guided by four research questions addressing
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participant characteristics, PD settings, PD components, and the description of the types of
technologies guiding teacher trainings.

On participant characteristics (RQ1), study authors commonly reported special educators’
roles and general teaching responsibilities, However, fewer studies detailed specific demographic
characteristics such as teacher experience, years of practice, training backgrounds, or other
variables that may influence their practice.

In the PD (RQ?2), school setting variability was seen across case studies and group
designs. PD interventions were often situated within elementary (K-5) and middle (6-8) public
school settings, spanning mostly urban contexts with a smaller number in high school (9-12)
settings.

The results show consistent emphasis across studies on the two core elements of effective
PD of content focus and active learning as described by Darling-Hammond et al. (2017). Most
studies, irrespective of design, integrated these elements clearly into their PD activities. This
aligns with prior literature highlighting the necessity of connecting PD directly to instructional
practices and ensuring active participation by teachers (Darling-Hammond et al., 2017; Kennedy
etal., 2014).

Our findings also revealed variability in the inclusion and depth of critical PD elements,
such as modeling, collaboration, coaching, or expert support. Studies employing single-session
or short-term workshop designs often omitted or superficially addressed these components, while
case studies featuring sustained and embedded PD tended to integrate them more (Courduff,
2011; Du & Lyublinskaya, 2022; Hollins, 2017). Additionally, structured opportunities for
feedback and reflection were inconsistently implemented, pointing to a notable gap in the

literature about reflective practice as part of teacher learning in ET integration contexts for
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special educators. Finally, the review highlighted that studies often described various educational
technologies (RQ4) used in PD.

Our discussion is organized around the four research questions guiding this review. For
each research question, key findings are summarized, and implications for future research and
practical application are articulated. Limitations of this review are then discussed, and the section
concludes with an integrative summary of key contributions to the existing literature.

RQ1: Participant Characteristics

The characteristics of participating special education teachers were reported with varying
degrees of detail and consistency. Most studies provided basic demographic information,
focusing on teachers’ professional roles (e.g., special education teachers, resource specialists,
inclusion teachers) and the disability categories they served. Teachers mostly worked with
students experiencing high-incidence disabilities such as learning disabilities, autism spectrum
disorder, or emotional and behavioral disorders (Courduff, 2011; Du & Lyublinskaya, 2022;
Weiss et al., 2016). From the records reviewed, this leaves a gap in the literature among students
with low-incidence disabilities.

Study authors less often provided comprehensive information on demographic or added
professional details that might influence teachers’ experiences of and responses to PD. Variables
such as years of teaching experience, prior training in technology integration, cultural and
linguistic backgrounds, and educational attainment were rarely reported. Teacher personal and
professional identities may play a critical role in understanding how PD is experienced,
implemented, and sustained (Lovett, 2023; Noonan, 2019).

Implications for Research
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Future research should prioritize detailed reporting of participant demographics beyond
fundamental professional roles and student populations. Specifically, research should
systematically document variables including teacher experience levels, certification areas, prior
PD exposure, and demographic backgrounds such as race and ethnicity. Such detailed reporting
will enable more nuanced analyses of how teacher characteristics influence responsiveness to PD
and continued classroom implementation (Imants & Van Der Wal, 2020). Researchers might also
further explore interactions between teacher demographics and PD outcomes, examining whether
specific subgroups benefit more or feel as if they have more agency than others within PD
designs or elements. Further research may also be needed in utilizing PD to improve special
educator implementation of ET with students with low incidence disabilities, consistent with the
findings in a recent review of the literature on current uses of technology among special
education (Olakanmi et al., 2020).

Implications for Practice

PD providers and school leaders should consider the potential benefits of tailoring PD
offerings based on the needs of different teacher demographics and characteristics. (Hayes et al.,
2024; Imants & Van Der Wal, 2020). Recognizing teacher experience, expertise, and prior
training variations can help to confirm participants and inform differentiated PD models. For
instance, novice special educators or those less experienced with technology may require more
intensive, structured support, while experienced educators might benefit more from advanced,
collaborative formats (Van Driel et al., 2001).

Prior experience with educational technology among educators was rarely reported,
though available data showed teachers often had at least minimal technology familiarity. This

gap in reporting is significant for practice, as understanding educators’ baseline technology skills
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is crucial to designing PD programs in line with their needs. Without clear documentation of
prior experience, PD effectiveness may vary substantially.
RQ2: PD Settings and Delivery Contexts

Across reviewed studies, the settings and contexts of professional development (PD)
delivery for special education teachers showed notable variability. Most PD interventions took
place within public elementary (K—5) and middle school (6—8) settings, with a smaller
representation of studies situated in high school (9—12) contexts. Among case studies, 46% were
situated in urban and 36% in suburban settings, with no case studies occurring in rural schools.
Only one group design study explicitly reported on rural participation (Byrd-Jones, 2011),
suggesting an underrepresentation of rural schools in this literature. Given that special education
teachers in rural areas may face additional barriers, such as access to technology, fewer in-person
training opportunities, and limited school budgets, this gap is noteworthy. Prior research has
noted that rural educators may experience higher levels of professional isolation and fewer
district-level supports for technology integration (Rooks-Ellis et al., 2025). The
underrepresentation of these settings may limit an understanding of the unique challenges and
related solutions pertinent to a portion of special educators.

Socioeconomic status (SES) of the school setting was another area of limited reporting,
with 68% of case studies and all group design studies not reporting school level SES data.
Among those that did, low-income settings were the most common, which may add to a
documented digital divide among K-12 students (Dolan, 2016). The widespread omission of
socioeconomic status (SES) reporting in studies limits understanding of how economic
disparities among schools might affect the availability and effective implementation of

educational technology. Given that technology integration typically depends upon adequate
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funding for devices, teacher training, and digital infrastructure, neglecting SES as a variable
constrains researchers’ and practitioners’ abilities to tailor professional development effectively
for resource-limited educational contexts (Cheng & Parker, 2023).

Implications for Research

Future research could explore PD across different school contexts and delivery formats,
comparing effectiveness in urban versus rural settings or examining PD models across grade
banded contexts. Doing so could contribute important insights into overcoming context-specific
needs of a remote setting (Sundeen & Kalos, 2022). The overall lack of SES reporting restricts
the ability to understand how economic disparities across schools may influence the accessibility
to and implementation of ET once the researcher has left and the teacher is left to implement
their technology learning in practice (Cheng & Parker, 2023; Dolan, 2016).

Additionally, further longitudinal study examining sustained PD that is embedded in
teacher’s daily practice might help to understand how delivery context impact the authenticity of
technology integration by special education teachers and help to reduce abandonment of ET
(Lamond & Cunningham, 2020).

Implications for Practice

Practitioners and school administrators should carefully consider the suitability of PD
delivery formats to their specific school contexts and teacher needs. Embedded and sustained
models (i.e., coaching, peer collaboration, and communities of practice) appear to offer greater
potential for meaningful integration and lasting instructional change than short-term workshops.
Schools should be encouraged to implement these longer-term more individualized PD formats,
particularly where ongoing support and collaboration are possible.

RQ3: PD Components and Formats
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The reviewed studies consistently incorporated components of PD aligned with best-
practice criteria described by Darling-Hammond et al. (2017). Most often clear were content
focus and active learning, with most studies explicitly highlighting PD designed to engage
teachers in tasks relevant to their instructional practices and curriculum areas (Du, 2022; Du &
Lyublinskaya, 2022; Gersten & Kelly, 1992). This robust inclusion aligns closely with
contemporary PD literature emphasizing the centrality of instructional relevance and active
participation in achieving meaningful teacher change (Kennedy et al., 2014).

However, we observed variability in other critical PD elements, including modeling,
collaboration, coaching/expert support, and structured opportunities for feedback and reflection.
Studies employ embedded or sustained delivery formats more often and robustly integrate these
elements (Courduff, 2011; Hollins, 2017). Conversely, studies using short-duration, workshop-
based approaches offered fewer opportunities for meaningful modeling, collaborative activities,
structured coaching, and reflective practices (Schmidt et al., 2017; Weiss et al., 2016). The depth
and fidelity of these components varied or were often not described by study authors.
Implications for Research

Future studies could investigate how specific combinations and sequences of PD
components contribute to improved technology integration outcomes. Specifically, research
could examine the differential impacts of modeling, collaboration, coaching, and reflective
feedback when integrated into PD designs. Greater attention should also be paid to fidelity
measures, documenting how consistently and effectively each PD component is implemented.
Exploring these dimensions will offer more nuanced insights into which PD components are

most critical and under what conditions they yield sustained instructional changes among special
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education teachers. The impact of long-term and follow-up procedures to reinforce learning
could also be helpful to examine further.
Implications for Practice

PD developers and school leaders should consider PD components’ critical presence,
quality, and integration into their professional learning offerings. While content-focused and
active learning experiences are foundational, integrating sustained coaching, modeling of
effective practice, structured collaboration, and reflective activities is likely essential for teachers
to make meaning from their learning and help them better generalize how they may use the
educational technologies meaningfully with their students. In order to better contextualize PD,
schools should ensure it is delivered in a setting that an authentic time and space to how teachers
work with SWD.

An additional gap in this literature is the lack of evidence on how PD programs function
independently of research teams, highlighting the need for studies exploring real-world
implementation by districts or schools alone.

RQ4: Technology Types

The reviewed studies featured a wide range of educational technologies, including
common classroom devices (e.g., tablets, interactive whiteboards), specialized intervention tools
(e.g., Content Acquisition Podcasts, structured mobile apps), and advanced technologies (e.g.,
virtual reality, 3D printing). However, most studies provided limited detail on how these
technologies were consistently integrated into routine instructional practices, restricting the
field’s understanding of effective, sustained technology integration.

Implications for Research
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Future research could document and examine how specific ETs introduced in PD
programs are implemented in classroom contexts over time following the PD. Emphasis could be
placed on reporting not just the type of technology, but the pedagogical strategies teachers use to
integrate these tools meaningfully into instruction. Investigations that track longitudinal
implementation, teacher adaptations, and student responses to various technologies enhance
understanding of how and why particular tools may be effective in special education settings.
Implications for Practice

For practitioners and PD facilitators, selecting and introducing technologies should
extend beyond mere tool exposure to explicitly modeling effective instructional integration
strategies. Special educators will receive help from PD showing how technology can be
seamlessly embedded into daily instructional routines and differentiated to meet diverse student
needs. Furthermore, schools could consider ongoing follow-up and coaching support to help
teachers sustain and iterate on their technology integration practices, moving beyond initial
training toward continuous instructional improvement.

Limitations

There are several methodological and conceptual limitations when interpreting the
findings of this descriptive review. First, we had an intentionally focused scope of the review on
studies and grey literature published within a defined range of years and limited to U.S.-based
contexts, potentially omitting relevant research conducted in international contexts. This
inclusion criteria might limit the generalizability of findings or overlook perspectives from
broader geographic or educational contexts. This limitation in scope is also limited by the
number of databases included in our search, as more records may have been found through the

addition of other databases.
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Second, due to the descriptive and narrative nature of the synthesis, no quantitative meta-
analysis was conducted. Thus, findings are limited to descriptive trends, without the ability to
examine effect sizes or comparative effectiveness among different PD elements or technologies.

Third, substantial variability was clear in the level of detail reported across studies on our
chosen coded variables of PD implementation fidelity, teacher characteristics, and technology
integration strategies. Studies lacked detailed reporting on the duration, depth, and consistency of
implementation, hindering comprehensive synthesis and limiting the ability to draw robust
conclusions on effectiveness without examining additional data points.

Lastly, inherent publication bias may influence the results, as studies reporting positive
outcomes or comprehensive PD designs might be more likely to reach publication than studies
with inconclusive or negative findings. This bias could contribute to an overly optimistic
portrayal of PD effectiveness in integrating ET.

These limitations suggest that the findings presented should be interpreted with caution,
underscoring the importance of ongoing research with more rigorous and comprehensive
documentation of PD processes and outcomes.

Conclusion

This narrative descriptive review synthesized existing research on PD aimed at enhancing
special education teachers’ integration of ET. The review highlighted important gaps, notably the
inconsistent reporting of participant demographics, limited detail on the sustained
implementation of PD components, and varied documentation of ongoing coaching of specific
ET integration strategies.

The findings emphasize the necessity for future research to focus on systematic, detailed

documentation of PD implementation fidelity, teacher demographics, and longitudinal
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integration strategies for educational technologies. The mere inclusion of Darling-Hammond et
al.’s (2017) PD elements does not inherently foster meaningful teacher change or measurable
impacts on student outcomes. In these studies, the presence of “coaching” varied, from single-
session consultations to ongoing, structured coaching relationships. Thus, even PD programs
dichotomously aligned with recommended framework elements may not necessarily produce
substantial, lasting instructional improvement.

For practitioners and PD developers, these results emphasize the importance of designing
and providing meaningful and authentic PD experiences that integrate multiple evidence-based
elements to foster equally meaningful and authentic instructional changes. Addressing these gaps
will support the use of PD programs that effectively prepare special educators to use ET on an

ongoing basis, thus enhancing learning outcomes for SWD.
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Table 1

Seven Foundational Elements of Successful Teacher Professional Development (PD)

Element of
Effective PD

Summary of Description from (Darling-
Hammond et al., 2017)

Example of Potential Special Education
Technology Context

Content Focus

Active Learning

Collaboration

Use of Models and
Modeling

Coaching / Expert
Support

Feedback and
Reflection

Sustained Duration

Focuses on teaching strategies associated
with specific curriculum content within
teachers’ classroom contexts.

Engages teachers in designing and
practicing new strategies, mirroring the
student learning they will lead.

Promotes teacher interaction and shared
learning in job-embedded, often
schoolwide or districtwide contexts.

Provides examples of effective practice,
including lesson plans, student work, or
videos.

Ongoing guidance from mentors or
coaches tailored to teacher needs.

Includes structured opportunities for self-
assessment and feedback from peers or
mentors.

Occurs over an extended time to allow for
implementation, feedback, and
iteration.

A PD series helps special educators use screen
readers and speech-to-text tools to support
reading comprehension for students with
dyslexia.

Teachers engage directly with Augmentative
and Alternative Communication (AAC)
devices, developing lesson plans that
incorporate voice output tools.

Special education teams meet weekly to co-
plan lessons using digital visual schedules
and share implementation strategies across
classrooms.

Facilitators model how to use iPad apps for
behavior tracking and task analysis,
followed by peer discussion of modeled
strategies.

An instructional coach with expertise in
assistive technology provides weekly
feedback on teachers’ integration of tools
like ChatGPT or Project iKnow.

Teacher’s video-record lessons using text-to-
speech tools, reflect on student engagement,
and receive peer feedback in departmental
learning group meetings.

A yearlong PD initiative supports teachers in
using Microsoft Immersive Reader across
subject areas, with monthly check-ins and
mid-year refreshers.

Note. Summary of seven widely shared features of effective professional development, as named in the seminal
Darling-Hammond et al. (2017) review of 35 studies around professional development. Each feature is illustrated
with an author created potential PD example focused specifically on the integration of educational technology in

special education settings.
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Table 2

Intervention Variables: Educational Technology

Variable Definition Example(s) Non-Example(s) Specific Direction
Hardware Physical Personal computers (i.e., laptops, Augmentative and Alternative Using the dropdown menu,
educational and desktops, or Chromebooks) Communication (AAC) Devices select all categorical
assistive Mobile devices (i.e., i0S or Android Artificial Intelligence (i.e., ChatGPT, Gemini, examples of technology
techpology phones and tablets) Perplexity, or Llama) examined.
devices thatare R oaders (i.e., Kindle, Nook, or Kobu) Applications (i.e., Dragon, ToDoist, Select the proper unit of
the ffocgs oflthe Extended/virtual reality headsets (i.e., Notability, Grammarly, or Forest), ana?ysis' (e, group.
R Meta Quest, Oculus, HTC Vive, or Websites (i.c., ReadWriteThink, ReadTheory, ~ design: included article
cvelopten Apple Vision Pro) LearningAtoZ, or Code.org or ?“1816 case Qe§1gn:
being conducted. . . . . . individual participant)
Interactive Displays (i.e., SmartBoard, Learning Management Systems (i.e., Google
Planer, or BenQ). Classroom, Canvas, Schoology, or Moodle)
Content Delivery or Learning Platforms (i.e.,
Khan Academy, IXL, NewsELA, Nearpod,
or BrainPop)
Software  Educational and Artificial Intelligence (i.e., ChatGPT, Hardware Using the dropdown menu,

assistive
technology
programs ran on
hardware that
are the focus of
the professional

Gemini, Perplexity, or Llama)
Applications (i.e., Dragon, ToDoist,
Notability, Grammarly, or Forest)

Websites (i.e., ReadWriteThink,
ReadTheory, LearningAtoZ, or

Personal computers (i.e., laptops, desktops, or

Chromebooks)

Mobile devices (i.e., iOS or Android phones

and tablets)
eReaders (i.e., Kindle, Nook, or Kobu)

select all categorical
examples of technology
examined.

Select the proper unit of
analysis (i.e., group

Code.org) design: included article

Extended/virtual reality (XR/VR) headsets

development

being conducted.

Learning Management Systems (i.e.,

(i.e., Meta Quest, Oculus, HTC Vive, or

or single-case design:
individual participant)

Google Classroom, Canvas, Apple Vision Pro)
Schoology, or Moodle) Interactive Displays (i.e., SmartBoard, Planer,
Content Delivery or Learning Platforms or BenQ).

(i.e., Khan Academy, IXL, NewsELA,
Nearpod, or BrainPop)

Note. Further information on all coded educational technology items is provided to coders to ensure all terminology is understood. See the full coding manual via
the supplemental materials available on Open Science Framework (OSF): https:/justman.fyi/PDonETinSPED-Review.
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Table 3

Professional Development (PD) Intervention Variables
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Variable

Definition

Example(s)

Non-example(s)

Specific direction

Practices /
Techniques'

Total Time
Spent
(Hours)?

Total
Weeks?

Total
Sessions?

Follow Up
or Ongoing
Support
Provided?

Specifies the type of format
used for PD activities
that participants
received, as reported by
study authors

The total number of hours
that participants spent in
PD related to technology
integration. This
includes formal
instruction time, practice
sessions, and reflection
activities.

The number of weeks over
which the PD activities
were spread.

The total number of
individual sessions or
meetings that were part
of PD. This includes
both live and online
meetings.

Indicates whether
participants received
support or follow-up
after the initial PD
sessions. (i.e., coaching,
feedback, online
resources, or mentoring).

John Doe took part in a
workshop about integrating
educational technology.

Jane Smith received one-on-one
coaching on classroom
technology integration.

Teachers completed 12 hours of
training, over three weeks.

A total of 20 hours of PD were
reported for the school year.

The PD was spread out over 4
weeks, every Friday.

Participants attended PD
activities for 8 weeks.

Teachers attended 10 sessions,
each lasting 90 minutes.

The PD included 5 group
sessions and 3 follow-up
coaching meetings.

Teachers received monthly
coaching sessions as follow-
up support after the initial PD.

Participants had access to an
online community where they
could ask questions for three
months following the training.

John attended a PD event.
(Needs more details about the
format.)

Jane joined a meeting. (Does not
specify that it was related to
PD.)

The teachers attended a series of
PD sessions. (Lacks specific
information about the total
number of hours.)

The PD lasted for a while. (Too
vague—no time specified.)

The PD lasted several months.
(Needs a specific number of
weeks.)

Participants attended PD
sessions over time. (Too
vague—no clear duration.)

The PD had multiple sessions.
(Needs an exact number.)

Sessions were conducted on an
ongoing basis. (Too vague
without specific session
counts.)

The PD was delivered, but
follow-up was not made. (No
support was explicitly stated.)

The teachers were left to
implement the learning on
their own. (No ongoing
support provided.)

Categorize based on format type.
Include all techniques described
as being used in the study.

Coders should use the exact number
of hours when provided.

If hours are given in ranges, use the
midpoint (e.g., 5-10 = 7.5 hours).
If only days are reported: Assume
6 per day, 3 per half day, etc.

Use the exact number of weeks.

If only months are provided, assume
4 weeks per month.

Code the total number of weeks for
multiple phases combined.

Include all formal sessions, whether
group-based, individual, or
follow-up meetings.

If Sessions Are Given in Ranges:
Use the midpoint (e.g., 4-6
sessions = 5 sessions).

If explicit follow-up support is
mentioned (e.g., regular
coaching, resources), “Yes.”

If explicit follow-up support is listed
as not being provided, "No."

Note. Options for each variable are included: 'Collaborative Progress Monitoring, Live Model, Video Model, Role Play, Independent Practice, Self Reflection,
Performance Feedback, Written Directions, Problem-Solving Discussions, In-Service, Peer Mentoring, Community of Practice 21, 2, 3, 4, 5,6, 7, 8,9, 10, 11, 12,
13, 14, 15, etc. *Yes, No.
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Table 4

Highlighted Case Study Participants and Setting Variables
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Participant Setting
Self-Reported
Technology Use Special
Participant Years of Grade Levels in Teaching School  School School Education  School
Record 1D Experience Taught Practice Type Locale SES Placement® Level ®
Cain (2018) 1 6-10 - Often Public - - I E
Ciampa (2017) 2 3-5 5 Occasionally Public Urban Low R E,M
3 6-10 8 Occasionally Public Urban Low R E,M
4 11-15 7 Rarely Public Urban Low R E,M
Courduff (2011) 5 - K,1,2,3,4,5 Occasionally Public  Suburban - R E,M
6 - K,1,2,3,4,5 Occasionally Public  Suburban - R E.M
7 - K, 1,2,3,4,5 Occasionally Public  Suburban - R E,.M
8 - 4,5 Occasionally Public  Suburban - R E,M
9 - K,1,2,3,4,5 Occasionally Public  Suburban - R E,M
10 - K,1,2,3,4,5 Occasionally Public  Suburban - R E,M
11 - 2,4, Occasionally Public  Suburban - R E. M
12 - K, 1,2,3,4,5 Occasionally Public  Suburban - R E,M
13 - K, 2,4 Occasionally Public  Suburban - R E, M
14 - 2,3,4,5 Occasionally Public  Suburban - R E, M
Du & Lyublinskaya (2022) 15 6-10 5 Occasionally Private Urban - C E
16 11-15 9,10, 11,12 Occasionally Private Urban - C H
17 11-15 9,10, 11, 12 Rarely Private Urban - C H
Gersten & Kelly (1992) 18 6-10 - - Public Urban Low R H
19 6-10 - - Public Urban - R E,H
20 6-10 - - Public Urban Medium R H
21 6-10 - - Public Urban Medium R H
Hollins (2017) 22 6-10 4 - Public Urban Low I E
23 0 - - Public Urban Low I E
24 3-5 1,2, - Public Urban Low C E
So et al. (2021) 25 3-5 - - - - - S -
26 6-10 - - - - - S
27 3-5 - - - - - S -
28 3-5 - - - - - S -

Note. Total case studies (n = 28). A dash (-) means the variable was not reported by the study’s authors. * Special Education Placement: I = Inclusive, R =
Resource Room, C = Self-Contained, S = Specialized School. ® School Level: E = Elementary (K=5), M = Middle (6-8), H = High School (9-12). All participant
and setting variable data available at https://justman.fyi/PDonETinSPED-Review.
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Table S
Professional Development Delivery Format Utilized to Improve Implementation of Educational Technology by In-Service Special Educators
Participant
Study Type® | Quantity | CPM® | LMc© [ 1p¢ SRe¢ | PFf | wpe | psp™ | ISW! | PMI | CP*

Cain (2018) C 1 ] ] ] m] ] ] | ] | [ ]

Ciampa (2017) C 3 ] ] ] ] ] ] a ] ] [ ]

Courduff (2011) C 10 | i | | | ] [ | [ [

Du & Lyublinskaya (2022) C 3 o ] [ ] o ] ] i o |

Gersten & Kelly (1992) C 4 o [ [ o ] o | ] | o

Hollins (2017) C 3 o O O ] o o o i ] |

So et al. (2021) C 4 ] ] ] [ ] a ] ] ] ] ]

Byrd-Jones (2011) G 232 i i mi m| m| | | [ | |

Du (2022) G 20 ] ] ] [ ] ] ] a a | ]

Schmidt (2019) G 219 o i i | | | [ [ | |

Weiss (2016) G 37 ] [ ] ] ] [ ] ] a o | ]

Note: Total case study participants (n = 28). Total group design participants (n=508). m = Used; o = Not Used.  C = Case study, G = Group design. > CPM =

Collaborative Progress Monitoring. ¢ LM = Live Model. ¢IP = Independent Practice. ¢ SR = Self Reflection. f PF = Performance Feedback. ¢ WD = Written

Directions. "PSD = Problem Solving Discussions. ' ISW = In-Service Workshops. i PM = Peer Mentoring. ¥ CP = Community of Practice.
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Figure 1

PRISMA Diagram
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Figure 2

Educational Technology Topics Covered by Professional Development for In-Service Special Educators
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