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ABSTRACT

The selection of appropriate vocabulary is a crucial and challenging aspect of augmentative and alter-
native communication (AAC) intervention. Core vocabulary lists are frequently used to support vocabu-
lary selection for children who require AAC. A vocabulary domain that has garnered limited attention
within the AAC literature is relational basic concepts (RBCs). RBCs describe relationships between
objects, persons, or situations, and play a pivotal role in language development, communication, and
academic success. For the present study, we created a list of 156 RBCs, drawing primarily from assess-
ments that measure basic concept knowledge in preschool and early elementary school students. We
examined the overlap of these words on nine core vocabulary lists. We found that most concepts
were not represented on any core lists. Additionally, there was relatively little overlap of RBCs between
the core lists. These findings suggest that vocabulary selection resources created using exclusively a
core vocabulary approach may have limited utility for identifying many concepts that preschool and
early elementary students are expected to know and use. Implications for AAC research and practice
are discussed with emphasis on the need for further consideration of RBCs within vocabulary selection
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practice and the field of AAC at large.

Augmentative and alternative communication (AAC) inter-
vention can promote communication and language skills in
children who have little or no functional speech (Langarika-
Rocafort et al,, 2021). One critical and challenging aspect of
AAC intervention is vocabulary selection, especially for prelit-
erate children, who cannot yet fully rely on the alphabet.
Determining appropriate and adequate vocabulary is always
an individualized process; however, the need to convey
essential messages and the eventual development of lan-
guage skills have become two established principles for guid-
ing AAC vocabulary selection decisions (Beukelman & Light,
2020; van Tilborg & Deckers, 2016). To meet these objectives,
ample literature has called for a two-pronged vocabulary
selection approach that includes personalized and context-
dependent vocabulary often referred to as fringe vocabulary,
along with high-frequency core words (Beukelman & Light,
2020; Dodd & Gorey, 2014; Fallon et al., 2001).

Fringe vocabularies are predominantly composed of words
with concrete referents, such as people, places, objects, or
actions that relate to an individual’s preferences, interests, and
needs, or to particular tasks, environments, and routines.
Fringe words are an important component of personalized
AAC intervention (Light et al., 2021). Core vocabulary is com-
monly defined as a relatively small set of words that are used
across individuals, contexts, topics, and settings (van Tilborg &
Deckers, 2016). Core words are considered beneficial for

promoting aided language development because they can be
used in a variety of situations, promote word combinations,
and can be presented in a consistent location on communica-
tion displays. Numerous studies have analyzed language sam-
ples of typically developing children within a focal age-range
to uncover common and/or high-frequency words that can
guide vocabulary selection for children developing aided lan-
guage (Banajee et al.,, 2003; Beukelman et al., 1989; Boenisch
& Soto, 2015; Marvin et al,, 1994; Trembath et al., 2007).

Core words are an important element of vocabulary for
aided communicators; however, there is agreement that a
narrow focus on expressive word frequency might over-
shadow personal, contextual, and conceptual words that are
important for linguistic and cognitive development (Bean
et al., 2019; Beukelman & Light, 2020; McCarthy et al., 2017;
Quick et al.,, 2019), especially for children at the early stages
of language acquisition for whom many core words may not
be developmentally appropriate (Frick Semmler et al., 2023;
Laubscher & Light, 2020). Although core vocabulary is popu-
lar among researchers and practitioners (e.g., Center for
Literacy & Disability Studies, 2020; Judge et al., 2023; van
Tilborg & Deckers, 2016), many acknowledge that AAC sys-
tems limited to core words are insufficient to meet the com-
munication needs of individuals (e.g., Cooper et al, 2022;
Fallon et al.,, 2001; Frick Semmler et al., 2023; Laubscher &
Light, 2020). Best practice for AAC intervention routinely
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states that systems should be include both core and fringe
vocabulary and there are widely available tools to support
the identification of both word types (e.g., Beukelman &
Light, 2020; Cooper et al, 2022; Fallon et al, 2001; Light
et al., 2021; Soto, 2009).

Attention to core and fringe words will yield important
vocabulary, however, many words that children who use
AAC need may still be left out. An important vocabulary
domain associated with relatively less research and fewer
resources compared to core and fringe vocabulary is rela-
tional basic concepts (RBCs). RBCs are domain-general words
that describe relationships between objects, persons, or situa-
tions in terms of space, size, quantity, and time (Boehm,
2004). Decades of research involving typically developing chil-
dren has shown that RBCs are important for language and
cognitive development as well as school success (Boehm,
2013; Chan et al, 2022; Gallivan, 1988; Gopnik, 1988;
Steinbauer & Heller, 1978). A small but growing body of litera-
ture has brought attention to the importance of basic con-
cepts when selecting vocabulary for children who use AAC
(Bean et al, 2019; Cooper et al, 2022; McCarthy et al.,, 2017;
Soto & Tonsing, 2023); yet the dichotomy of “core” and
“fringe” appears to be a prevailing paradigm in research and
practice (e.g., Frick Semmler et al., 2023; Judge et al., 2023)

Without special consideration of RBCs, there is a potential
risk of neglecting important conceptual words that are not
considered personally significant to an individual, tied to a
specific context, or among the most frequently spoken words
by children within a specified age range. Given the prevailing
focus on core and fringe vocabulary and the widespread use
of core lists in clinical practice (Judge et al., 2023), a closer
examination into the presence of RBCs on core lists intended
to serve vocabulary selection for AAC is warranted.

Relational basic concepts

Relational basic concepts (RBCs) are words that describe rela-
tionships between people, objects, events, and situations.
They refer to position in space (e.g., under), movement (e.g.,
away), presence (e.g., gone), size (e.g., small), dimension (e.g.,
thick), quantity (e.g., many), and time (e.g., before; Boehm,
2004). RBCs are a subset of a larger category of words known
as basic concepts. Basic concepts include a range of early
developing concepts, such as letters, numbers, shapes, rela-
tional nouns (e.g., brother), materials (e.g., glass), states (e.g.,
hungry) and adjectives (e.g., pretty; Bracken & Crawford,
2010). RBC are unique from basic concepts, which have a sta-
ble definition across situations, because their meaning or ref-
erent changes based on context and arises from a relational
judgment between objects, persons, situations, or in refer-
ence to a standard (Boehm, 2004; McCarthy et al., 2017). For
example, something may be first from one direction but last
from another. In addition, comprehension of a relational
word in one domain may not ensure comprehension in
another (e.g., first can refer to a spatial position and a tem-
poral order).

The acquisition of relational vocabulary is a developmen-
tal process (Bracken, 1988; de Villiers & de Villiers, 1978;

Walker, 1979). During the single word stage when children
have fewer than 50 words, RBCs, such as those referring to
recurrence (e.g., more), movement (e.g., up), and disappear-
ance (e.g., gone, alldone), make up a significant portion of
children’s expressive vocabulary (Bloom, 1973; Gopnik, 1988).
By the time children enter preschool, they are expected to
use numerous relational words and comprehend many more
(Bracken & Crawford, 2010). Bracken and Crawford (2010)
reviewed early childhood education standards in all 50
United States and found that knowledge and skills related to
basic concepts, including RBCs, were incorporated into every
state’s curriculum standards. Several RBCs, such as size (e.g.,
large/small) and time (e.g., before, after), are explicitly stated
in curriculum standards while others are reflected indirectly
through skills such as describing, identifying similarities and
differences, and forming analogies (Dumas et al., 2013).

Among typically developing children, knowledge, expos-
ure, and use of RBCs has been found to correlate with a
number of academic and cognitive skills including overall
vocabulary and language development (Steinbauer & Heller,
1978), early math and reading achievement (Busch, 1980;
Estes et al., 1976; Gallivan, 1988; Piersel & McAndrews, 1982),
numeracy skills (Chan et al, 2022), mental reorientation
(Hermer-Vazquez et al, 2001), and analogies (Christie &
Gentner, 2014; Silvey et al., 2017). Furthermore, assessments
and screeners that include RBCs, such as the Wiig
Assessment of Basic Concepts (WABC, Wiig, 2004), the
Bracken Basic Concept Scale-Revised (BBCS-R; Bracken, 1998)
and the Boehm Test of Basic Concepts-3rd Edition (BTBC-3;
(Boehm, 2001), are strongly correlated with school readiness
and later academic achievement (Panter, 2000; Panter &
Bracken, 2009). For example, Gallivan (1988) found that first
grade scores on the BTBC predicted vocabulary and reading
performance in 4th grade, suggesting that lasting reading
challenges may be related to poor conceptual knowledge
typically mastered by age six (Boehm, 2001).

Familiarity with RBCs at a young age likely contributes to
academic achievement, in part, because of their frequent use
by early education teachers (Boehm, 2004; McCarthy et al.,
2012, as cited by McCarthy et al.,, 2017). Boehm et al. (1986;
as cited in Boehm, 2004), analyzed teachers’ talk for the use
of RBCs from the BTBC. In a single hour of recorded instruc-
tion, six pre-kindergarten teachers produced 47 of the 50
BTBC items along with 10 synonyms. RBCs provide children
with the language and comprehension needed to understand
and give directions, ask and answer questions, discuss con-
tent, and benefit from instruction (Bracken & Crawford, 2010).
Despite their significance, many conceptual words including
relational concepts are not included on widely used AAC lan-
guage systems (McCarthy et al.,, 2017). Neglect of RBCs within
the field of AAC raises questions about how their absence
may influence communication, participation, and academic
outcomes for children developing aided communication.

Relational language in aided communicators

Information about RBC development or about the relation-
ship between RBCs and academic outcomes for children with



who use AAC is very limited. Formal assessments of language
and intellectual functioning are often not conducted for chil-
dren with communication access needs because standardized
assessments are perceived as challenging (Kurmanaviciute &
Stadskleiv, 2017). When formal assessments are used, compre-
hension of vocabulary concerning temporal, spatial, and
movement concepts may be particularly difficult to assess
given the frequent use of static images to represent concepts
(Moseley et al., 2021). Furthermore, few studies have explicitly
explored the topic of RBCs relative to children who use AAC
(Erwin-Davidson, 2019; McCarthy et al., 2017; Moseley et al,,
2021).

Some insights regarding the use of RBCs by children who
use AAC have come from studies conducted as part of an
international project called Becoming an Aided Communicator
(BAC; von Tetzchner, 2018). Although none of the studies
inquire about relational words specifically, there is some evi-
dence suggesting that aided communicators comprehend
graphic symbols representing nouns and verbs more easily
than those representing prepositions and locatives; and that
aided communicators provide relatively few descriptions of
perceptual features (e.g., big round, small short) to describe
objects (Deliberato et al., 2018).

Other studies (Batorowicz et al., 2016; Stadskleiv et al.,
2018) sought to understand how aided communicators pro-
vide instructions to communication partners to carry out
actions using the BAC Construction task. In that task, partici-
pants described a physical model (e.g., a dressed doll, beads
on a string) so that their partner could construct an identical
one without seeing the original. The findings from Batorowicz
et al. (2016) show that nearly a quarter of the errors made by
the aided communicators involved orientation and sequence
and another 15% of errors related to size. Compared to a ref-
erence group of age-matched typically developing children,
Stadskleiv et al. (2018) found that aided communicators used
fewer words to describe attributes overall (i.e., size, shape,
placement, number, color); but, noted similarities between the
groups regarding the frequency of word categories used. Both
the aided communicators and the reference group used color
words most frequently and shape words least frequently.
However, the use of visual-spatial vocabulary (i.e., location,
sequence, direction) represented a notable difference, as this
category was the second most frequently used category by
the naturally speaking children, while representing the least
common category for the aided group aside from shape
words. In addition, errors related to visual-spatial vocabulary
were the most common error type made by the aided group
besides missing elements in the final construction.

There are several factors that potentially contribute to the
relative difficulty that aided communicators present with rela-
tional vocabulary compared to other word types. Investigators
have found a high incidence of visual-perceptual impairment
among children with motor disabilities (Ego et al, 2015) and a
tendency to demonstrate poor visual-spatial skills such as large-
scale spatial awareness (Foreman et al, 1989; Wiedenbauer &
Jansen-Osmann, 2006), mental rotation (Farran et al., 2021), vis-
ual-spatial perception (Critten et al, 2018; Stadskleiv et al.,
2018) and visual-spatial memory (Critten et al., 2018).
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A large body of literature has established a relationship
between elements of motor development and visual-spatial
skills in children (Anderson et al., 2013; Campos et al., 2000;
Cortes et al, 2022), including a connection between inde-
pendent exploration in infancy and the use of spatial lan-
guage in later childhood (Oudgenoeg-Paz et al., 2016).
Therefore, limitations in exploration, object manipulation,
and locomotion in early childhood are thought to negatively
impact the development of visual-spatial abilities and spatial
language for children with physical impairments (Batorowicz
et al, 2016; Farran et al., 2021; Light, 1997; Stadskleiv et al.,
2018).

Another reason why children with motor impairments who
use AAC may struggle to learn and use relational vocabulary
may be due to their limited experience with activities that
engender relational language (Batorowicz et al., 2016; Light,
1997; Murray et al., 2018; Stadskleiv et al., 2018; von Tetzchner,
2018). For instance, construction play, such as building with
blocks or assembling pieces is associated with spatial ability
(Casey et al,, 2008; Zhang et al., 2020) and comprehension of
spatial relational words (Marcinowski & Campbell, 2017). Adults
also tend to use more spatial language when engaging in con-
struction tasks with children compared to other types of play
(Ferrara et al,, 2011), which has consequences for the amount
of spatial language children produce (Pruden et al, 2011;
Pruden & Levine, 2017). Children who use AAC may also have
limited opportunities to communicate information that is
unknown to their communication partner or have practice pro-
viding instructions for action (Light, 1997; Murray et al., 2018;
Stadskleiv et al., 2018; von Tetzchner, 2018), both of which are
communication situations that elicit relational language.

Children who use AAC rely on others to provide and teach
vocabulary. Considering the association between RBCs, educa-
tional outcomes, and communication, opportunities to learn
and use these concepts should be an important part of inter-
vention using AAC. Unfortunately, there is an absence of
vocabulary selection resources dedicated to RBCs. Furthermore,
it is unclear whether established vocabulary selection resources,
such as core vocabulary lists, are adequate for supporting the
identification of RBCs for school-aged children who use AAC.
To address these gaps, the current study investigates the pres-
ence of RBCs on core word lists that are intended to guide
vocabulary selection for school-aged children who use AAC.

Method
Procedures

Core vocabulary lists

Core vocabulary lists were included in this study if they met
the following criteria: (a) were published in a peer-reviewed
journal, (b) included vocabulary lists developed for the pur-
pose of informing vocabulary selection for children who
require AAC aged 7 or younger, (c) were developed by sam-
pling the spoken or written production of English speakers;
and (d) produced English word lists. Studies that included
non-monolingual-English speakers were included in the pre-
sent study if the data collected included English language
samples exclusively. Words lists resulting from secondary
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Table 1. Demographics, data collection summary, and description of core vocabulary list across studies

Participants

Data collection

Core word list

Context (location;

Study N Age* Profile Source activities) Operational definition # Of words Organization
Banajee et al. 50 2,0-3;0 TD LS School or daycare; Words used across 6, 23 Divided by commonality
(2003) play and snack 5, or 4 different score then high
days or activities frequency to low
frequency
Beukelman 6 3;8-4,9 LIb] LS Preschool, not Words occurring with 250 High frequency to low
et al. (1989) specified a frequency of at frequency
least 0.5 in 1000
Clendon et al. 124 Grade K-1 D WS School writing 140 Most frequently 140 High frequency to low
(2013) workshop; writing occurring words frequency
of self-selected
topics
Crestani et al. 28 5,0-7;2 i) LS Not specified; story 50 most frequently 50 High frequency to low
(2010) retelling task occurring words frequency
Fried-Oken and 452 3,0-6;3 TD, AAC LS, IR Not specified, play Top 10% of words 211 Highest to lowest
More (1992) appearing on at commonality score
least 3 of 90
source lists
Marvin et al. 10 4:0-5;2 TD LS Home and preschool; Words occurring with 332 Divided as function
(1994) routine activities a frequency of at words or content
least 0.5 in 1000 words then
alphabetized
Sanders and 16 5,0-5;11 i) LS University; dialogic Words used by at 84° Divided by book then
Blakeley book reading least 10 of the 16 highest to lowest
(2021) participants commonality score
Trembath et al. 6 3;0-5,0 0 LS Preschool; routine Words occurring with 263 High frequency to low
(2007) activities a frequency of at frequency
least 0.5 in 1000
and used by at
least 50% of
participants
Wood et al. 94¢ Grade 1 i) ws Not specified; writing 50 Most frequently 50 Divided by grade then
(2016) based on prompt occurring words high frequency to low

frequency

Note. TD: typical development; AAC: children who use augmentative and alternative communication; LS: language sample; WS: writing sample; IR: informant

report.

230 Typically developing children and 15 children with cerebral palsy; Pidentified 59 core words for each book. 34 core words were shared and 50 were unique;
‘data from 94 students in 1st grade is used in present study. Data from 117 4th grade students are not included in the present study.

*Years; months.

analyses of published lists or inventories were not included
(e.g., Fallon et al, 2001; Laubscher & Light, 2020; Soto &
Cooper, 2021).

Six databases [Psychinfo, Educational Resources Information
Center (ERIC), Linguistics and Language Behavior Abstracts
(LLBA), JSTOR, PubMed, GoogleScholar) were searched using
the following search terms: (a) core vocabulary (“core vocab-
ulary” OR “core words”) and (b) AAC (AAC OR “Augmentative
and Alternative Communication”). Nine studies met the inclu-
sion criteria (Banajee et al., 2003; Beukelman et al, 1989;
Clendon et al., 2013; Crestani et al., 2010; Fried-Oken & More,
1992; Marvin et al.,, 1994; Sanders & Blakeley, 2021; Trembath
et al,, 2007; Wood et al,, 2016). Information about the partici-
pants, language sampling context, length, and organization of
each core word lists summarized in Table 1.

Relational basic concept list

To analyze the representation of RBCs in the core vocabulary
lists, a RBC list was generated. The RBC list was created by
extracting relational vocabulary included in a larger basic
concept database produced by Schwarz and McCarthy
(2012), which includes both relational (e.g. far, different,
most) and non-relational concepts (e.g., yellow, five, tired,

winter, penny). The Schwarz and McCarthy database includes
all the words on three widely used assessments for measur-
ing school readiness of preschool and early elementary stu-
dents: the Wiig Assessment of Basic Concepts (WABC; Wiig,
2004; normed for children aged 2.6-7.11), the Boehm Test of
Basic Concepts-3rd Edition (Boehm-3; Boehm, 2001; normed
for children Grades K-2), and the Bracken Basic Concept
Scale-Revised (BBCS-R; Bracken, 1998; normed for children
aged 2.6-7.11). It includes 334 words divided into eleven cat-
egories based on the organization of the BBCS-R (Bracken,
1998; see McCarthy et al, 2017 for the procedures used to cre-
ate the basic concept database). The Schwarz and McCarthy
(2012) basic concept database is available at <https://www.
uthsc.edu/asp/research/documents/I3-basic-concept-vocabu-
lary-database.pdf>.

Words from the Schwarz and McCarthy (2012) basic con-
cept vocabulary lists were included in the RBC list if they
met the following criteria: (a) described relationships or com-
parisons between people, objects, occurrences, places,
events, or situations (b) changed in referential meaning
depending on context, (c) did not refer to attributes of single
entities, events, or situations (e.g., smooth can describe the
surface of a table without comparing it to other surfaces);
and (d) were not nouns, verbs, pronouns, or grammatical
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function words (e.g., than). Each author identified RBCs from
the Schwarz and McCarthy database, discussed discrepancies,
and reached consensuses for all the discrepancies.

To prevent duplicate entries, five superlative words listed
in the original basic concept database (i.e., farthest, fewest,
earliest, newest, slowest) were not included because their root
word (i.e., far, few, early, new, slow) were included. Because
the core vocabulary lists provide single words, multi-word
entries in the Schwarz and McCarthy database were omitted
or consolidated with synonymous words. The items “not the
same” and “some, not many” were omitted; however, “same”,
“some”, and “many” were included. “Next to” and “in front”
were considered synonymous with existing items “beside”
and “front”, respectively. “Medium-sized” and “a lot” were
included but shortened to “medium” and “lot”. These proce-
dures resulted in a total of 147 RBCs.

Data analysis

Using Microsoft Excel for Mac, the first author reviewed each
of the core vocabulary lists to examine the presence of RBC
vocabulary. Each word from the nine core vocabulary lists
was associated with a binary coding (1 for success, 0 for fail-
ure) to describe whether the word was found on the RBC list
(Quick et al., 2019). While reviewing the core lists, ten add-
itional words that were not in the Schwarz and McCarthy
(2012) database met the definition for RBCs stated in the
previous section and were incorporated into the RBC. Nine
words were added as new items: again, best, bit, better, else,
even, gone, like, not). A tenth word, done, was incorporated
as a synonym for finished. These additions resulted in a final
list of 156 RBCs (Appendix A; the ten words from core
vocabulary lists are marked with an asterisk). After totaling
the number of successes on each core vocabulary list, the
proportion of RBCs was calculated by dividing the number of
successes by the total number of core words. In addition, the
number of successes was divided by 156 to determine the
percentage of the RBC list captured by each core word list.

Results

The results of the procedures are summarized in Table 2.
RBCs were present on all nine lists, regardless of participant
age, sampling context, or inclusion criteria. This confirms that
there is some overlap between RBCs and high-frequency core
words. The number of RBCs included on the lists ranged from
six (Wood et al, 2016) to 58 (Marvin et al, 1994), with the
average being 24 RBCs. The 58 RBCs captured by Marvin et al.
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(1994) represent 37% of the RBC list (i.e., 58 out of 156 RBCs).
Wood et al. (2016) represents less than 4% of the RBC list.

For each core vocabulary list, we calculated the propor-
tion of core words that were RBCs. On average, RBCs made
up approximately 17% of core vocabulary lists. Wood et al.
(2016)’s list of 50 core words was composed of the smallest
proportion of RBCs (12%; 6 of 50). The 23-item list published
by Banajee et al. (2003) had the largest proportion of
RBCs (35%).

To assess commonality, each relational word in the database
was given a commonality score based on the number of core
vocabulary lists where it was included (0-9). The list of RBCs
appearing on one or more lists and the corresponding com-
monality score is available as Supplemental Materials. The com-
monality analysis revealed that 67 out of 156 RBCs appeared
on at least one core vocabulary list. Of these, 47 were included
on two or more, whereas 20 words appeared on only one core
vocabulary list. Only two words, in and on, were included on
every core list we analyzed. All the words on the Banajee et al.
(2003) list had a commonality score of at least 5. Nearly 60% of
RBCs (N=289) did not appear on any list.

Discussion

The purpose of this paper was to examine the presence of
relational basic concepts on core vocabulary lists that are
commonly used as vocabulary selection resources for chil-
dren who use AAC. The results revealed that there is some
overlap between core words and RBCs; however, there was
relatively little overlap of RBCs across the core lists. Only 2
RBCs (in and on) were present on all nine of the core
vocabulary lists. Twenty RBCs were captured on only one
core vocabulary list. More than half of the RBCs included on
popular assessments for children in early grades were not
captured by any core vocabulary list included in this study.
For instance, tall, short, empty, full, fast, slow, start, end,
behind, and front are just a few RBCs that were not captured
by any of the core lists we analyzed.

A concerning finding from this study is that the majority
of early emerging RBCs considered “core vocabulary” for tod-
dlers 24-36 months old according to Banajee et al. (2003) are
absent from one or more of other core lists. This warrants
attention because words for early emerging RBCs are founda-
tional to children’s vocabulary and remain necessary
throughout a person’s life even if their frequency drops rela-
tive to other words in an expanding vocabulary. To illustrate,
here, more, done, some, off, and out are considered core
words for toddlers however, here, more, and done are not

Table 2. Summary of overlap between RBC list and core vocabulary lists.

Study Total words Overlapping words % Core list % RBC Database
Banajee et al. (2003) 23 8 348 5.1
Beukelman et al. (1989) 250 38 15.2 244
Clendon et al. (2013) 140 23 16.4 14.7
Crestani et al. (2010) 50 8 16.0 5.1
Fried-Oken and More (1992) 211 31 14.7 19.9
Marvin et al. (1994) 332 58 17.5 37.2
Sanders and Blakeley (2021) 84 14 16.7 9.0
Trembath et al. (2007) 263 37 141 23.7
Wood et al. (2016) 50 6 12.0 38
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included on 4 lists (i.e., Clendon et al, 2013; Crestani et al.,
2010; Sanders & Blakeley, 2021; Wood et al., 2016); some and
off are not on three (i.e.,, Clendon et al,, 2013; Crestani et al.,
2010; Wood et al, 2016); and out is not listed on one (i.e,
Sanders & Blakeley, 2021). While acknowledging that the
core lists included in this study are relatively short, our find-
ings point a need to consider factors other than frequency
and commonality when judging a word’s importance for
AAC. For instance, Clendon et al. (2013), Crestani et al.
(2010), and Wood et al. (2016) did not find off to be highly
frequent in the speech of 5-to 7-year-old children based on
the operational definitions of core employed in their studies.
However, dismissing “off” as unimportant for a child in this
age range simply because of its frequency may be misguided
(e.g., prepositions like “off” and “out” are essential to the cre-
ation of prepositional phrases). While frequency analyses pro-
vide a method for selecting key vocabulary, we maintain that
it should not be the only consideration.

It is possible that sampling context, such written language
(i.e., Clendon et al., 2013; Wood et al., 2016), spoken lan-
guage based on reading activities (i.e., Crestani et al., 2010;
Sanders & Blakeley, 2021), spoken language during play and
everyday routines (i.e., Banajee et al., 2003; Beukelman et al,,
1989; Fried-Oken & More, 1992; Marvin et al., 1994; Trembath
et al, 2007), or words provided by informants (i.e., Fried-
Oken & More, 1992), influenced the inclusion of RBCs. The
studies also differed in their approach toward defining and
identifying core words for their lists. Some included the most
frequently occurring words up to a predefined number, such
as top 50 (i.e., Crestani et al., 2010; Wood et al., 2016) or top
140 (i.e., Clendon et al.,, 2013). Three studies (i.e., Beukelman
et al, 1989; Marvin et al., 1994; Trembath et al., 2007)
included all words occurring with a frequency of at least 0.5
in 1000 regardless of how many words met that criterion.
Other studies used a commonality approach to identifying
core words, such as words used across activities (Banajee
et al, 2003), participants (i.e., Sanders & Blakeley, 2021;
Trembath et al., 2007), or different sources (i.e., Fried-Oken &
More, 1992). The studies by Trembath et al. and Fried-Oken
and More used both frequency and commonality to generate
their core word lists.

The number of words on each core vocabulary list, which
is related to the operational definition of core words used by
the study authors, seems related to the number of RBCs it
includes. Lists that use a broader criteria for inclusion of core
words, such as all words with a frequency of at least .5 in a
thousand, generally incorporated a larger number of RBCs
(e.g., Beukelman et al.,, 1989; Marvin et al., 1994; Trembath
et al., 2007). Core vocabulary lists with a more stringent crite-
ria like top 50 most frequently occurring words in the corpus
contained fewer RBCs (e.g., Crestani et al., 2010; Wood et al.,
2016). This pattern is reflected by the finding that Marvin
et al. (1994) list is the longest included in the study (n=332)
and also contains the largest number of RBCs, albeit less than
40% of all the RBCs we looked for. On the other hand, the
lists by Crestani et al. (2010) and Wood et al. (2016) contain
the 50 most frequent words in their respective samples and
capture eight and six core words, respectively. Banajee et al.

(2003) is the only exception to this pattern. Although the
Banajee list only captures eight RBC words (i.e., all done/fin-
ished, here, in, more, off, on, out, some), these items make up
almost 35% of the 23-item list; this is the largest representa-
tion of RBCs on any of the core vocabulary lists in terms of
proportion despite being the shortest core list overall.

The age and syntactic level of the children sampled may
have contributed to the findings as well. Banajee et al.
(2003) sampled toddlers who reportedly communicated with
2-3-word utterances. The remaining core vocabulary lists all
sampled children older than age 3 with Crestani et al. (2010)
and Wood et al. (2016) including children as old as 7 or
Grade 1. The present finding that the Banajee et al. (2003)
list comprising the greatest proportion of RBCs is consistent
with child language research showing that toddlers use a
variety of conceptual-relational words, social words, nouns,
and verbs (Bloom, 1973; Gopnik, 1988). In contrast, function
words supporting grammaticalization emerge later in devel-
opment (Brown, 1973; Frick Semmler et al., 2023). As lexical
diversity and grammaticalization increase with age, function
words are more likely to rank highest in terms of frequency
(Bates et al., 1994), which contributes to the high representa-
tion of function words on core vocabulary lists developed
from language samples of preschool and school-aged chil-
dren (Frick Semmler et al., 2023).

Participant age, language sampling context, and the oper-
ational definition of a core word used by the study authors
likely influenced the inclusion of RBCs. Given the procedural
variability across the studies, determining the optimal
method for incorporating RBCs within a core word approach
is inconclusive. Although some overlap exists, he results
strongly suggest that core word lists are not well suited for
identifying most of the RBCs that children in early grades are
expected to know and use. Many more RBCs are needed to
support language acquisition; therefore, RBCs must be con-
sidered in addition to high-frequency core words.

Practical implications

The inclusion of RBCs into AAC intervention and instruction
may have implications at the earliest stages of language devel-
opment. A main premise behind identifying high-frequency
core words for inclusion on AAC systems is to facilitate the pro-
duction of multiword combinations, such as “l see” and “it go”
(Bean et al., 2019; van Tilborg & Deckers, 2016). Teaching multi
word utterances is pivotal for language development because
they serve as the foundation for grammaticalization (Hadley,
2006). Typically developing children tend to produce word
combinations once they have a productive vocabulary of at
least 50 words including nouns, verbs, and descriptive words.
Vocabulary selection for AAC, then, should include a range
of RBCs to support children’s expanding vocabulary base.
Moreover, RBCs make ideal candidates for word combinations,
as they can be combined with core words (e.g, put down),
fringe words (e.g., Mickey first), verbs (e.g., throw far), and other
RBCs (e.g., almost done).

Although the overlap between the core lists and the RBC
list is limited, it warrants noting that several RBCs are highly



frequent in the speech of young children. For instance, in,
on, out, there, and up, were identified as core words by at
least seven of the core lists we reviewed (see Supplemental
Materials). Because selecting vocabulary often involves com-
peting priorities and constraints, RBCs that emerge relatively
early in development and are frequently occurring may be
an appropriate starting point for incorporating RBCs.
Nonetheless, this study underscores the need to consider
relatively less frequent RBCs that may also support linguistic,
academic, and cognitive development.

The incorporation of RBCs into AAC intervention and
instruction may also have significant implications for sup-
porting action and autonomy, particularly for children with
physical disabilities. For aided communicators who struggle
to carry out their desired actions or explore the world inde-
pendently due to severe physical impairment, the ability to
use RBCs may hold even greater value than for children
without motor limitations. RBCs play a critical role in direct-
ive language, which may offer aided communicators a means
to engage with the world by instructing others to carry out
their goals (Batorowicz et al., 2016). Unfortunately, many chil-
dren with communication access needs have limited experi-
ence with giving directions to others (Batorowicz et al., 2016;
Stadskleiv et al., 2018; von Tetzchner, 2018).

Our findings align with prior work that has highlighted the
drawback of adopting a singularly core approach to vocabulary
selection in AAC (e.g., Frick Semmler et al., 2023; Laubscher &
Light, 2020). A relatively novel implication underscored by this
research is a need to go beyond the conventional approach of
balancing core and fringe words when striving to provide chil-
dren with a robust vocabulary. Although the present study is
focused on the utility of core lists for identifying RBC vocabu-
lary, it stands to reason that RBCs are unlikely to represent an
individual’s fringe vocabulary, which should reflect their iden-
tity, personal needs, and interests.

Regardless of the type of vocabulary (i.e., core, fringe,
RBCs), vocabulary selection is always an individualized process
of identifying words that are most beneficial to a particular
child. To facilitate the selection of appropriate RBCs, a cogni-
tive approach is one framework that has been suggested. A
cognitive approach focuses on the vocabulary an individual
needs to comprehend, participate in, and discuss reasoning
tasks like comparing, describing, evaluating, measuring, and
categorizing (Cooper et al., 2022). When applied to these activ-
ities, established vocabulary selection strategies such as task
analyses, observations, and communication diaries may be
successful for noting valuable RBCs. To illustrate, when consid-
ering words that support participation in a lesson on currency
and change, exercising a cognitive approach may elevate RBCs
that support comparison such as equal, almost, and enough.
Academic materials, curriculum standards, and assessments
can provide an additional avenue for selecting RBC vocabulary.
For example, foundational literacy standards for kindergarten
students are to follow words from top to bottom; isolate initial,
medial, and final sounds; and distinguish between same and
different letters across words (National Governors Association
Center for Best Practices & Council of Chief State School
Officers, 2010). For some children with language disabilities,
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explicit instruction and practice with concepts that underly
these standards (i.e., top, bottom, first, middle, last, same, dif-
ferent) may contribute to academic participation and progress.
Finally, several BAC researchers (see von Tetzchner, 2018 for
introduction to BAC special issue) have pointed out the need
to support aided communicators in using directive language
as a potential means of compensating for limited mobility.
Providing or examining opportunities to give instructions,
such as incorporating barrier-games, may also shine light on
useful RBC vocabulary.

Although RBCs are a critical component of children’s
vocabularies, RBCs alone are insufficient to meet a child’s
communication needs. A robust vocabulary for school-aged
children using AAC must include a variety of core, personal,
and task/environment-dependent vocabulary in addition to
relational and non-relational basic concepts. To capture a
broad scope of words, clinicians should draw upon multiple
vocabulary selection approaches, strategies, and resources
(Cooper et al., 2022).

Limitations and future directions

The present study has important implications for clinical
practice; however, the outcomes must be considered in light
of the study’s limitations. Our analysis includes a relatively
wide scope of core vocabulary lists in terms of participant
age, sampling context, and analysis procedures. While our
broad inclusion criteria may have contributed to this initial
investigation of RBCs on core lists, it potentially constrained
our ability to pinpoint effective procedures for capturing
RBCs when using a core approach. Future research can
explore ways identify RBCs that are frequent in children’s
speech. Another limitation of the present study is that we
only include core vocabulary lists and words from RBC
assessments published in English. Core vocabulary lists are
language specific with relatively little overlap across lan-
guages (Soto & Tonsing, 2023). In addition, relational vocabu-
lary refers to conceptual categories that may not be
represented across all languages (see Bowerman & Choi,
2001 for a discussion about language specific spatial catego-
ries). Future research should investigate the presence of rela-
tional vocabulary on core lists developed for languages
besides English as well as compare RBCs used by children
learning different languages.

The final RBC list provided in Appendix A has limitations
that need to be considered. The RBC list was created by
reviewing a database of all the words included on three
assessments of basic concepts for children aged 7 and
below, which were not intended to be used as vocabulary
selection tools. One ramification of using assessments is that
they may not include some early developing concepts. As
described in the method section, we identified 10 words
from the core vocabulary lists that met the definition for
RBCs that were not included on the assessments (i.e., again,
best, bit, better, done, else, even, gone, like, not). Although we
added these words to the final RBC list, it should not be con-
sidered an exhaustive list of all relational concepts. Future
research should aim to generate other resources and
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strategies for identifying developmentally appropriate RBCs
that may not be captured on our RBC list.

The RBC list and the original Shwartz & McCarthy database
do not clarify which RBC words children should be able to
produce versus comprehend at certain ages. A limitation of
the RBC list, then, is that it potentially overestimates the num-
ber of RBCs children aged 7 and below use expressively. It is
important to acknowledge that all the words on the RBC list
may not be appropriate for every child at every developmen-
tal stage. Clinicians must consider the child’s linguistic level
and communication needs when selecting specific vocabulary.
Nonetheless, receptive language plays a critical role in expres-
sive language development; hence, children using AAC need
exposure to vocabulary and models of its usage, even for
words that are not yet part of their expressive vocabularies
(Quick et al., 2019). A related limitation is the lack of norma-
tive information on the RBC list. Future research should inves-
tigate the typical order of acquisition for relational vocabulary,
including those on the RBC list. Normative information related
to typically developing children, such as assessment norms,
may be informative; however, its application to children learn-
ing aided language may still be limited.

This paper is intended to add to the ongoing discussion
on vocabulary selection for children who use AAC and in
doing so, attempts to invite other avenues for future research.
For instance, there is a dearth of information regarding con-
ceptual development among children with communication
disabilities who use AAC (Moseley et al, 2021; Murray &
Goldbart, 2009). Developmental research is sorely needed to
understand how children acquiring aided language learn to
use and comprehend relational words. In addition, scholarship
in the AAC field is needed to illuminate the relationships
between RBC knowledge, communication competence, nonlin-
guistic cognitive skills, and academic achievement.

Beyond identifying and providing access to relational
vocabulary, ongoing exposure and experience with the
vocabulary should be considered an essential component of
AAC based intervention. Intuitively, activities that provoke
attention to relations in the world such as comparing, meas-
uring, sequencing, evaluating, navigating, directing, and cate-
gorizing are likely to engender opportunities to hear and use
relational vocabulary (Cooper et al, 2022). Such claims
should be investigated by future research to uncover clinical
intervention approaches that maximally support the develop-
ment of relational language. For example, intervention stud-
ies can be conducted to determine if the incorporation of
certain activities into therapeutic intervention such as con-
struction-based activities, giving directions for action, or
communicating unknown information, contributes to rela-
tional word production and comprehension (Batorowicz
et al, 2016; Stadskleiv et al., 2018; von Tetzchner, 2018).

Conclusion

Best practice for vocabulary selection in AAC advocates for a
dual approach that incorporates both core and fringe vocabu-
lary (Beukelman & Light, 2020). Drawing on assessments of
basic concept knowledge for preschool and early elementary

school students, we created a list of 156 relational basic concept
(RBC) words that are important for school success, academic
participation, and communication. Comparing our RBC list to
nine widely used core vocabulary lists demonstrates some over-
lap between core words and RBC words; however, only two
RBCs (in and on) overlapped on all nine of the core lists and 20
RBCs appeared on only one core list. Most RBC items included
in our analysis were not captured on any core list. These results
demonstrate that resources generated using a core approach
have limited utility for identifying many RBCs that preschool
and early elementary school students are expected to know
and use. By extension, this study also raises concern regarding
the prevailing dichotomy of core and fringe vocabulary in AAC
research and practice because of its tendency to overlook rela-
tional words. Given their importance for language develop-
ment, communication, and academic achievement, RBCs should
be incorporated into vocabulary selection procedures, along
with core and fridge words. Additionally, further consideration
of RBCs within AAC research and practice is warranted.
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Appendix A: Relational basic concept list

above

across o
after oo
el loose
again lot/a lot
alike "

i many
almost i
it medium
another e
ot missing
around most
ey most
2w narrow
backward near
before et
e ng neither
behind new
below next
beside/next to hone
pesic none
better*® ol
between o

s old

bit* o

both or0
bottom oppostte
center e
cente other
closed out
closed outside
covered o
crooked o
deep P
diagonal P e
different i
down o
each zecon
os second
ol separated
eloe several
pundt shallow
e short
enough e
ol sideways
equal similar
every o
exactly Sooped
except -

o small
for some
fost space
finished/done® i
il still
forward i
fourth he
fourt there
front/in front i
full i
pone® third
gon through
heavy -
heay together
high o

i toward
inside i
inside-out ande
nsic under
oo underlined
o unequal
large e

2 upside-down
fast weak
pe whole
left it
or with
o without
light young

Ql\zlavte.dBoId wordsI oC;/erIapped with one or more core word lists
ords not included i ) i
s | in the Schwarz and McCarthy (2012) basic concept

like*
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