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augmentative and alternative communication (AAC) 

Classroom-based Communication Instruction: 
The Project Core Implementation Model 
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As an assistive technology community, we believe in the basic 
right for all to communicate. We understand the inherent power 
this right afords. Yet many students who are considered to have 
signifcant cognitive disabilities do not have access to personal 
augmentative and alternative communication (AAC) solutions or 
evidence-based communication instruction to help them learn 
to communicate in fexible ways across partners, purposes, and 
environments. 

The term significant cognitive disabilities is used by the 
United States Department of Education (2005) to describe 
students who have a disability or multiple disabilities that signif-
cantly impact intellectual functioning and adaptive behavior. 
These students require extensive, repeated, individualized 
instruction, substantially adapted and modifed materials and 

individualized methods of accessing information in alternate 
ways to acquire, maintain, generalize, demonstrate and transfer 
skills across settings (Dynamic Learning Maps Consortium, 
2016). Students who fall within this group are eligible for special 
education services under a variety of categories such as autism, 
multiple disabilities, intellectual disability and deaf-blindness. 

Many students with signifcant cognitive disabilities are at 
early levels of communication ability, with between 18 (Towles-
Reeves et al., 2012) to 35 percent (Browder, Flowers, & Wakeman, 
2008) not yet using speech, sign language or symbols to express 
themselves. For students who are reported to use symbols, 
their use is often quite limited. Results of one survey found that 
70% of the 7,699 students with signifcant cognitive disabili-
ties used only single symbols for a limited range of commu-
nication purposes during their school day (Erickson & Geist, 
2016). Students with limited speech and signifcant disabilities 
need consistent access to AAC systems that go beyond single 
symbols, and they require targeted instruction aimed at their 
continued communication growth. This has been the focus of 
an efort called Project Core. 

Project Core is a Stepping-Up Technology Implementation 
project funded by the United States Department of Education, 
Ofce of Special Education Programs (#H327S140017). Project 
Core aims to provide teachers, teaching assistants and related 
classroom staf with the training, tools and resources needed 
to teach symbolic communication. The approach includes 
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ensuring access to personal AAC systems with a prioritized set 
of core vocabulary and embedding communication instruction 
into the daily activities and academic routines of the school day. 
Previous work has supported the important role teachers and 
other classroom staf can play in the delivery of evidence-based 
AAC instruction in the classroom (see Clendon & Anderson, 
2016; Kent-Walsh, Murza, Malani, & Binger, 2015). 

TEACHING PRACTICES 
The evidence-based teaching practices central to the Project 

Core implementation model include: (a) access to personal AAC 
systems for all; (b) identifcation and attribution of meaning to 
early communication acts; (c) use of aided language input strate-
gies; (d) use of a prioritized core vocabulary and (e) application 
of naturalistic teaching principles and techniques. Each of these 
practices are discussed briefy here and an annotated collection 
of articles summarizing research on these practices is available 
at: project-core.com/annotated-bibliography/. 

Access to personal AAC systems for all. AAC is an evidence-
based practice supported by meta-analyses (Ganz et al., 2012; 
Schlosser & Lee, 2000) and systematic reviews (Douglas, Light, 
& McNaughton., 2012; Ganz et al., 2012; Holyfield, Drager, 
Kremkow, & Light, 2017; Romski, Sevcik, Barton-Hulsey, & 
Whitmore, 2015). In fact, the body of evidence suggests that 
all students who cannot use speech to meet their communica-
tion needs can beneft from AAC intervention regardless of the 
severity of their intellectual or cognitive disability (Snell et al., 
2010). For example, a meta-analysis of 50 single-case experi-
mental studies, more than half of which focused on students 
with signifcant cognitive disabilities, supports the efectiveness 
of AAC intervention, generalization and maintenance (Schlosser 
& Lee, 2000). A second meta-analysis of 24 single-case studies 
of students with autism spectrum disorders who could not 
use speech to meet their communication needs revealed large 
efect sizes for the use of AAC to support expressive communi-
cation, social skills, academics and the reduction of challenging 
behaviors (Ganz et al., 2012). Across the interventions included 
in these studies, students were taught to use various forms of 
graphic symbols to meet a variety of communication needs 
using diferent approaches to intervention. 

Identification and attribution of meaning to early 
communication acts. Before children use speech, signs or 
symbols to communicate, they rely on non-symbolic forms 
of communication like body movements (e.g., turning away), 
facial expressions (e.g., smile), gestures (e.g., pointing) and 
vocalizations (e.g., laughter) (Rowland, 2011). Caregivers who 
are responsive to early non-symbolic forms of communication 
support later language acquisition (Yoder, McCathren, Warren, 
& Watson, 2001). Similarly, beginning communicators of all ages 
beneft from responsive partners who honor the intent of these 
early behaviors and demonstrate symbolic forms of communi-

cation. This honoring of non-symbolic forms of communication 
helps students build an initial understanding that they can infu-
ence others. Demonstrating the use of symbolic alternatives to 
non-symbolic behaviors helps students learn that symbols carry 
meaning and can be used to communicate. These are important 
frst steps to learning to use AAC (Beukleman & Mirenda, 2013). 
Teachers and classroom staf can watch for these early forms of 
communication, interpret and honor them and demonstrate 
more conventional, symbolic forms that ofer another way to 
express the same idea. 

One tool that can be helpful in learning to recognize and 
build on these early forms of non-symbolic communication is 
called the Communication Matrix (Rowand, 2011). The Commu-
nication Matrix is a teacher and parent-friendly assessment that 
is organized by behaviors at seven levels of communication 
ability across four basic reasons to communicate, including: (a) 
refusing things that are not wanted; (b) obtaining things that are 
wanted; (c) engaging in social interactions and (d) providing or 
seeking information. For each of these reasons to communicate, 
all of the behaviors a student uses are observed and reported. 
Behaviors become increasingly intentional and symbolic across 
levels, with the earliest levels requiring interpretation of behav-
iors that are not yet used with communicative intent and the 
highest level refecting a student’s ability to put two or more 
symbols together to construct messages. The Communication 
Matrix is a valid and reliable measure that is available free of 
charge from: communicationmatrix.org. 

Use of aided language input strategies. Aided language 
input is a teaching strategy that can be used across the school 
day. There is a strong and growing evidence base supporting 
the benefts of providing aided language input during natural 
communication interactions (e.g., Brady, Thiemann-Bourque, 
Fleming & Mathews, 2013; O’Neill, Light & Pope, 2018; Romski 
& Sevcik, 1996; Sennott, Light & McNaughton, 2016). Spoken 
models alone do not help students learn to use symbols on an 
AAC system to communicate. Instead, students need others to 
demonstrate the use of symbols and AAC (Shire & Jones, 2015). 
In its simplest form, aided language input involves pointing to 
symbols on an AAC system while speaking to students, using 
succinct language and holding the point long enough for 
students to see it and have a chance to make a meaningful 
connection between the symbol and the context in which the 
spoken word is used. It is not necessary to point to a symbol 
for every spoken word. Nor is it necessary to limit the words 
spoken to only the symbols that are available. Adults can say 
anything they want, but should try to include one or two words 
that provide an opportunity to demonstrate use of the available 
symbols. When students see adults using symbols to communi-
cate, they get to see the power of the words they have available 
to them. 
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Use of a prioritized core vocabulary. Selecting the vocabu-
lary to display via symbols on a student’s AAC system is chal-
lenging. Students who use speech to communicate choose 
their own words from those in their expressive vocabulary. By 
contrast, students who are learning to use AAC must choose 
from the limited set of words others have selected for them. For 
some beginning communicators, cognitive, sensory and phys-
ical challenges place constraints on the number of symbols that 
can be included on an AAC system, the pace at which additional 
symbols can be added and the ways they can be represented 
and accessed (Beukelman & Mirenda, 2013; Erickson & Geist, 
2016). 

Historically, decisions about which symbols to use have 
focused on preferred items or activities (Beukelman, McGinnis, & 
Morrow, 1991; Schlosser & Sigafoos, 2002; Snell, Chen, & Hoover, 
2006) in order to promote requesting (Frost & Bondy, 2002) 
and functional communication (Adamson, Romski, Defebach, 
& Sevcik 1992). This process often results in concrete symbols 
that potentially increase student interest and joint attention 
and allow communication partners to reinforce successful 
communication through contingent reinforcement (Tomasello, 
2003). The context-specifc nature of these concrete symbols 
limit opportunities for teaching and learning and restrict the 
purposes for communication primarily to the pragmatic func-
tion of requesting (Dodd & Gorey, 2013). Furthermore, these 
symbols are of little use in the context of academic instruction. 

Core vocabulary provides an alternative approach to 
selecting symbols to include on AAC systems for beginning 
communicators (Deckers, Van Zaalen, Van Balkom & Verhoeven, 
2017; Van Tilborg & Deckers, 2016). Core vocabulary refers to a 
relatively small set of highly useful words, such as more, go, you 
and like. Core words are among the frst words typically devel-
oping children learn to say (e.g., Banajee, DiCarlo, & Stricklin, 
2003), they overlap with the frst words they are explicitly taught 
to read (e.g., Dolch, 1955) and are predominant in children’s early 
writing (Clendon & Erickson, 2008). One of the primary advan-
tages of core vocabulary for beginning communicators who use 
AAC is that the words can be taught across a variety of contexts 
throughout the day. 

Core vocabulary is conceptual. As a result, the symbols repre-
senting core vocabulary words are abstract and may be more 
difcult to learn than concrete symbols. However, in comparison 
to concrete vocabulary, there are dramatically more opportuni-
ties to teach and learn core vocabulary across a typical school 
day because the words can be used across contexts, purposes 
and partners (Adamson et al., 1992; Deckers et al., 2017). Addi-
tionally, core vocabulary can support the kind of initiating, 
responding and interacting that is required to successfully 
access grade-level standards. This usefulness is realized when 
adults take advantage of the fexibility of core vocabulary and 
teach its use across the entire school day. 

Application of naturalistic teaching principles and tech-
niques. Project Core is aimed at promoting spontaneity in 
communication and generalization across contexts and part-
ners (Cowan & Allen, 2007; Pindiprolu, 2012; Prizant & Wetherby, 
1998). The implementation resources are intended to support 
teachers and classroom staf in: (a) leveraging typical daily activi-
ties and common academic routines; (b) building on students’ 
interests and preferences; (c) following student-initiated inter-
actions and (d) developing intrinsic motivation through the 
natural consequences of interaction (Pindiprolu, 2012). 

TARGET AUDIENCE 
In Project Core, teachers, teaching assistants, related service 

providers and other personnel who interact with students in 
the classroom deliver the instruction and take a primary role in 
helping students learn to use AAC. No prior training or expe-
rience with AAC is required to get started. However, efective 
implementation is based on: (a) a belief that all students can 
learn to communicate in increasingly complex ways and (b) a 
commitment to engage in ongoing professional development 
(PD) that includes self-refection and peer and coach support. 
Through the series of PD modules, teachers learn to identify all 
of the ways their students communicate, build on these early 
forms and make meaningful connections as they teach students 
to use symbols on personal AAC systems. Speech-language 
pathologists (SLPs) and related AAC specialists provide addi-
tional focused support and guidance, as schedules and case-
loads permit. It is important to note that many students with 
signifcant cognitive disabilities have limited access to SLPs with 
expertise in addressing their specific communication needs 
(American Speech-Language Hearing Association [ASHA], 2012), 
and when they do, their time is often limited to small group, 20 
to 30 minute sessions, two times each week (Brandel & Loeb, 
2011). The Project Core implementation model aims to empower 
teachers to deliver foundational communication supports and 
instruction for all in need, and thus contribute positively to the 
time specialists like SLPs have available to focus on individual-
ized solutions and intervention plans for students. 

UNIVERSAL CORE VOCABULARY 
Project Core features a prioritized set of core vocabulary 

words called the Universal Core (see Erickson, Geist, Hatch & 
Quick, 2019). The words that make up the Universal Core can 
be used alone or in combination to communicate for a range 
of purposes on countless topics with many diferent partners. 
Several formats are available to support student access through 
direct pointing or touch, eye gaze selection and partner-assisted 
scanning. Versions with symbols with reduced complexity and 
high color saturation are available to address the needs of 
some students with visual impairments. Three dimensional (3D) 
symbols are available for students who are blind. Additionally, 
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the Universal Core vocabulary is ofered on many commercial 
communication applications (apps) and speech generating 
devices (SGDs). Access to open-source formats can be found at: 
project-core.com/communication-systems. 

IMPLEMENTATION MODEL COMPONENTS 
Empowering teachers and classroom staff to successfully 

implement the Project Core teaching practices involves building 
background knowledge, creating meaningful opportunities to 
practice with support and constructive feedback from peer 
teachers and instructional coaches and ensuring fidelity of 
implementation by engaging in self-refection and continued 
professional growth. A series of 12 professional development 
modules support this implementation. The modules are avail-
able for both group and self-directed learning. The versions for 
group administration, the facilitated modules, provide detailed 
facilitator guides with scripted presenter notes, pre-recorded 
video content and structured activities that promote opportu-
nities to practice the new skills and engage in group discussion. 
The on-demand, self-directed versions of the modules support 
independent study of the same content through pre-recorded 
videos and practice activities that are aimed at application of the 
targeted skills in individual classrooms. Each of the professional 
development modules, in both the facilitated and self-directed 
formats, are available at: project-core.com/professional-devel-
opment-modules/. 

Instructional planning guides are provided to support the 
preparation of lessons that embed the Universal Core vocabu-
lary and the evidence-based teaching practices into common 
academic and daily routines. The Weekly Literacy Academic 
Routines Planning Form guides teachers in planning lessons 
that efectively implement the Universal Core vocabulary and 
communication instruction during five common emergent 
literacy routines, including (a) shared reading, (b) predictable 
chart writing, (c) alphabet and phonological awareness activi-
ties, (d) independent writing and (e) independent reading. In 
addition, the Daily Routines Planning Form guides teachers 
to use their daily schedule to identify opportunities to teach 
communication across the school day, outline how adults will 
demonstrate the use of the Universal Core vocabulary to supple-
ment their own spoken language, and describe the focus for 
inviting and supporting students’ expressive use of the Universal 
Core vocabulary. 

Self-reflection and observation checklists help teachers, 
coaches and others interested in monitoring fdelity of imple-
mentation. Teachers are directed to use the available checklists to 
engage in self-refection, support collaborative discussion with 
peers and guide observations and feedback from instructional 
coaches as part of their professional development experience. 
The available checklists focus on general implementation of the 
Project Core evidence-based practices across literacy and daily 

routines. Each of the instructional planning guides and self-refec-
tion and observation checklists are available for download at: 
project-core.com/instructional-planning-and-refection/. 

DEVELOPMENT AND PILOT TESTING THE PROJECT 
CORE IMPLEMENTATION MODEL 

Iterative development of the Project Core implementation 
model was guided by the field of implementation science. 
Implementation science seeks to address research-to-practice 
gaps by leveraging researcher and practitioner collaborations 
to understand fully the context, potential barriers and neces-
sary resources for efective delivery of targeted interventions 
(Fixsen, Blasé, Metz & VanDyke, 2013). The Project Core research 
and development team worked in collaboration with teachers 
across 28 initial classrooms to observe and understand their 
daily activities and academic routines, along with the challenges 
they face. The team subsequently engaged in iterative develop-
ment and evaluation of an initial implementation model. This 
implementation model was evaluated through pilot testing 
in 57 additional classrooms across four school districts in four 
states. More than 400 classroom observations were completed 
to inform refnement of all components of the model and gather 
outcome data related to change in targeted teacher and student 
behaviors. Outcome data suggests that (a) teachers improved 
their knowledge, skill and practice, (b) students had dramatically 
increased personal access to AAC with useful vocabulary (Geist, 
Erickson, Greer & Dorney, 2018) and (c) students made gains in 
overall communication ability (Geist, Erickson, Hatch, Dorney, & 
Benson-Goldberg, 2019). 

BUILDING BRIDGES: EXTENDING THE PROJECT CORE 
MODEL 

Building Bridges from Emergent to Conventional Literacy 
is a new Stepping-Up Technology Implementation project 
funded by the United States Department of Education, Ofce of 
Special Education Programs (H327190005). Building Bridges will 
leverage the successful model in Project Core to help students 
with signifcant cognitive disabilities and complex communica-
tion needs successfully bridge from emergent to conventional 
literacy and communication, with a specifc emphasis on grades 
third through ffth. This new project will follow the same open-
source, universally accessible model established in Project Core 
to provide efective professional development, implementation 
and intervention supports that allow classroom teachers to 
deliver comprehensive communication and literacy interven-
tion to their students with signifcant cognitive disabilities and 
complex communication needs. The project will build upon 
the power of the existing Universal Core vocabulary and the 
bridges to more robust technologies that have been created 
by AAC device and app manufacturers and developers (e.g., 
AssistiveWare, CoughDrop, Crick, PRC/Saltillo, Smartbox, Speak 
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for Yourself, Tobii Dynavox). It will also build upon the evidence-
based emergent literacy practices in Project Core and add a 
set of evidence-based conventional literacy instructional prac-
tices that can be combined to provide comprehensive literacy 
instruction to students with signifcant cognitive disabilities and 
complex communication needs. Working with partner schools, 
researchers will create implementation and fdelity supports, 
as well as tools that help teachers make data-based decisions 
regarding the type and focus of literacy instruction for their 
students. With a focus on English language arts in grades third 
through ffth, the Building Bridges project will be aligned with 
grade level standards in Reading Literature and Information Text, 
Foundational Skills, Language, Listening/Speaking and Writing. 

FINAL THOUGHTS 
Teachers and classroom staf can deliver access to personal 

AAC systems and evidence-based communication and literacy 
instruction during naturally occurring interactions with students 
throughout the school day. Project Core provides professional 
development and planning resources to guide use of core 
vocabulary from the time students arrive at school to the 
time they leave, during common academic and daily routines. 
Professional development and supporting resources empha-
size the importance of being attuned to all of the symbolic and 
non-symbolic ways that students communicate, along with the 
power of AAC with core vocabulary to support fexible commu-
nication across environments, purposes, and communication 
partners. 
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