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ABSTRACT

A Dynamic Measure of Morphological Awareness in Young Children

by

Frances E. Gibson, Doctor of Philosophy
Utah State University, 2017
Major Professors: Julie A. Wolter, Ph.D., Timothy Slocum, Ph.D.
Department: Special Education and Rehabilitation

This study investigated the validity of a dynamic measure of morphological
awareness (DMMA) in young children. During the first semester of first grade, 78
children completed a language and literacy battery of tests focused on morphological
awareness, general cognitive ability, general language ability, phonological awareness,
vocabulary, word-level reading, and word-level spelling. Morphological awareness was
assessed using a standardized static measure and an experimental dynamic measure
comprised of two subtasks, receptive discrimination and expressive production.

The validity of the interpretations of morphological awareness performance was
explored through sources of evidence based on test content, internal structure and
reliability. The performance relationships were explored between all the morphological
awareness measures and with the other language and literacy measures. Moderate,
significant correlations (p < 0.01) were found between the morphological awareness

measures for the entire sample. Furthermore, moderate, significant correlations (i.e.,



v
mostly at the p <0.01 level of significance) were found between the morphological
awareness measures and the other language and literacy measures, except general
cognitive ability and sight-word reading for the entire sample. However, significant
performance differences were found between a typically performing group and an at-risk
group of children. The interpretations of DMMA performance demonstrate adequate (i.e.,
more than 70%) levels of sensitivity and specificity when compared to the classifications
of the morphological completion and sentence imitation subtests.

The unique contributions of morphological awareness as assessed by the
experimental measure to word level reading and spelling are also explored.
Morphological awareness may to contribute variance to word-level reading and spelling;
however, whether this is a unique, significant contribution is still unclear at the present
time. Further investigation is needed.

The DMMA appears to be a valid measure of the wide range of morphological
awareness in young children in the early stages of language and literacy acquisition and
development. The DMMA also appears to result in improved outcomes compared to the
traditional, static assessments, especially for children who are at-risk for language and
literacy difficulties. The DMMA is a promising tool to assess morphological awareness
in young children.

(228 pages)



PUBLIC ABSTRACT

A Dynamic Measure of Morphological Awareness in Young Children

Frances E. Gibson

Although sound awareness has been proven critical for skilled literacy
development, further investigation is needed to examine additional factors that could also
be critical. Awareness of meaning or morphological awareness is an additional factor that
could impact literacy development. Although morphological awareness is mastered early
in spoken language, little is known in regard to this skill in other language and literacy
contexts. This study investigated the validity of a dynamic measure of morphological
awareness (DMMA) in young children. Seventy-eight first-grade children completed a
language and literacy battery. Morphological awareness was assessed using both a
standardized and an experimental measure comprised of two subtasks, comprehension
and expression. The dynamic portion of the experimental task used a graduated
prompting to support a child’s accurate performance.

The validity of the interpretations of morphological awareness performance was
explored through multiple sources of evidence. The DMMA content was designed to
include both types of meaning units balanced across the subtasks. The stimuli selection,
structure, administration and scoring were considered in the design provide consistent
presentation and documentation of the children’s responses. The performance similarity
and dissimilarity were explored and discovered as evidence for the internal structure of

the DMMA. The DMMA also appeared to demonstrate consistent measurement of
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performance that provides more evidence for validity.

The performance relationships were explored between all the morphological
awareness measures and with the other language and literacy measures. Medium-sized,
significant relationships were found between the morphological awareness measures
individually and with the majority of the other language and literacy measure for the
entire sample. However, significant differences were found between the performance
subgroupings. The interpretations of DMMA performance appeared to be sensitive to
specific classifications predictions when compared to other predictive measures.

The unique contributions of morphological awareness as assessed by the DMMA
to literacy skills were also explored. Morphological awareness appears to potentially
contribute variance to literacy skills; however, whether this contribution needs to be
explored further in young children. These current findings could have been impacted due
to the developing emergent nature of the skills targeted in the study population and the
significant performance differences between the two subgroupings.

The DMMA appears to be a valid measure of the wide range of morphological
awareness in young children in the early stages of language and literacy development.
The DMMA also appears to result in improved outcomes compared to the traditional
assessments, especially for children who are at-risk for language and literacy difficulties.

The DMMA is a promising tool to assess morphological awareness in young children.
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CHAPTERII

INTRODUCTION

Language and Literacy

Oral language dates back to prehistoric times as a means to communicate wants
and needs and predates literacy (i.e. written language) in the history of human
civilization. Oral language and literacy historically served different purposes. Oral
language provided a mode of communication and literacy provided a means to record the
communication within a society. Thus, literacy development is rooted in oral language
and involves a process of communicating written language, whether this language is
being decoded (i.e., reading) or encoded (i.e., writing and spelling; Paul, 1995). Children
begin to develop literacy from a foundation of spoken language, and it is built on what is
already known and mastered, especially in the English sound system. The ability to
understand and express spoken language can directly impact literacy development
(Carlisle, 2003). On a basic level, literacy integrates multiple linguistic codes also used in
spoken language—not only sound (phonology) but also meaning (morphology and
semantics), structure (morphology and syntax), and, potentially, use (pragmatics).
Successful, skilled literacy requires rapid and accurate decoding of these various
linguistic codes as well as comprehension on multiple levels from the word- to passage-

level written text.



Literacy as a Metalinguistic Construct

Metalinguistic abilities are built on all facets of language development. Similarly,
language development is built off of multiple aspects that function both independently
and in combination for functional literacy ability. Phonemes, the smallest linguistic units
of sound, are first learned in spoken words and the awareness of how phonemes are
segmented and blended to make words is important in learning to read and spell.
Similarly, morphemes, the smallest units of meaning, and semantics, the wider word
meaning and message, are strongly related through their connection to word meaning. For
example, semantic organization of words into associational networks relies on children’s
metalinguistic abilities to determine relationships between words beyond just knowing
their meaning (e.g., morphologically related words like mark, remark, remarkable,
remarkably, unremarkably; Nagy, Anderson, Schommer, Scott, & Stallman, 1989;
Owens, 1996).

Metalinguistic skill is a critical impetus to the development of language/ literacy
in the school-age years and beyond (Apel, Wilson-Fowler, Brimo, & Perrin, 2012;
Nippold, 2007). Young children usually shift toward more of a metalinguistic focus
around the time they enter school depending on their past language exposure and this
development continues well through elementary school (Bowey & Francis, 1991; Justice
& Ezell, 2004; Webster & Plante, 1992). By about third or fourth grade, students are
increasingly required to shift from learning language to read to reading and using
language to learn in order to meet progressively complex academic demands (Anderson

& Nagy, 1989; Nagy, Berninger, & Abbott, 2006; Nagy, Carlisle, & Goodwin, 2014).



Some researchers hypothesized that this shift in focus may be correlated with successful
development of metalinguistic skills since literacy itself can be thought of as a
metalinguistic skill (Carlisle, 1995; Owens, 1996; Pence-Turnbull & Justice, 2011).
Researchers are still debating the relationship between language and
metalinguistic development. Some postulate that language and metalinguistic abilities
develop in stages and that this development is connected to both cognitive development
and beneficial experiences like formal literacy instruction in school (Carlisle, 1995;
Chesnick et al., 1992; Tunmer et al., 1988; Valtin, 1984). One proposed model posits a
three-stage model of language awareness from: (1) unconscious awareness (automatic use
of language), (2) actual awareness, and (3) conscious awareness (Valtin, 1984). More
specifically, during the second stage of actual awareness, children increase their ability to
abstract language from the contexts, but still rely on implicit knowledge of language. At
the conscious level, the ability to abstract language is fully developed from context with
explicit knowledge of language. Ultimately, it is this final stage of conscious awareness
that is supported and enhanced by formal instruction and literacy skills (Valtin, 1984).
The transition between the second and third stages of this model from actual awareness to
conscious awareness appears to be of the most interest to researchers and educators

because of the overlap with literacy development and formal schooling.

Literacy, Phonological Awareness, and Beyond

Overall, metalinguistic language abilities are some of the best indicators of

ultimate literacy success (Katz, Shankweiler, & Liberman, 1981; Kemper, 1985; Mann,



Shankweiler, & Smith, 1984; Shankweiler, Liberman, Mark, Fowler, & Fischer, 1979),
and much of the research on the relationship between metalinguistic skill and literacy
development has focused on phonological/ phonemic awareness (Goswami, 2000; Kuo &
Anderson, 2006). Phonemic awareness, the ability to consciously reflect on and use
speech sounds, has been established as integral to skilled literacy development (Apel et
al., 2012; Carlisle & Nomanbhoy, 1993; Deacon & Kirby, 2004; Ehri et al., 2001;
Mahony, Singson, & Mann, 2000; National Reading Panel, National Institute of Child
Health, & Human Development, 2000). The evidence indicates that phonological
awareness accounts for 28% to 43% of the variance in the performance of children’s
word-level reading and spelling (Apel et al., 2012; Cunningham, Perry, & Stanovich,
2001; Manis, Doi, & Bhadha, 2000; Swanson, Trainin, Necoechea, & Hammill, 2003).
Moreover, the pairing of phonemic awareness and vocabulary comprehension is also
highly predictive of literacy success according to the National Reading Panel (2000).
Although the evidence supports the contribution of phonemic awareness and vocabulary
to literacy development, more recent research indicates the need for an expanded focus to
increase children’s metalinguistic ability beyond phonological awareness to additional
metalinguistic factors such as morphological awareness and orthographic awareness, that
also account for unique contributions to literacy development. For example, Wolter,
Wood, and Dzatko (2009) found that morphological awareness contributed 10% and 8%
unique, significant variance in reading and spelling, respectively, beyond phonological
awareness. Likewise, Walker and Hauerwas (2006) found that orthographic awareness

accounted for 39% to 60% unique, significant variance to spelling depending on the



targeted task.

To become skilled readers and writers, children must develop effective decoding
strategies for many written words such as the alphabetic principle, or linking phoneme
(sounds) to grapheme (letter) correspondences as well as an understanding of
morphological meaning units (Mahony et al., 2000; Nunes, Bryant, & Barros, 2012;
Wolter et al., 2009). A well-established evidence base indicates that as children develop
skilled literacy they progress from an initial reliance on the basic phoneme-to-grapheme
correspondences that involve individual sounds and letters (i.e., small units) to a more
efficient and effective dependence on the expanded larger units that involve words or
phrases for successful reading and writing (Deacon & Kirby, 2004; Ehri, 2000; Ehri &
Wilce, 1985; Mahony et al., 2000; Nunes et al., 2012; Wolter et al., 2009). Written
English is not only alphabetic, but also morphophonemic, which transmits sound and
meaning information within the larger symbolic units like the syllable, morpheme (e.g.,
basic meaning units), and related linguistic boundaries such as words and sentences. The
majority of departures from a strictly alphabetic perspective in the spelling conventions in
written English preserve the consistency of morpheme unit spelling (Nagy et al., 2006).
Thus, written word recognition involves the processing of words at a level beyond the
phoneme-grapheme relationship which can include the awareness of syllable units or
morphemic units (Nunes et al., 2012).

Morphology provides useful cues to help decipher semantic, syntactic,
phonological, and orthographic codes. Unlike the processing of phoneme-grapheme or

larger units such as syllables, consideration of the morpheme(s) of a word can be a more



useful linguistic component to children because additional semantic and/or syntactic
meaning can be inferred from this linguistic processing. That is, the morphological code
can be used to infer meaning and grammatical information and thus overall
comprehension of a word. Indeed, evidence indicates that children with stronger
morphological awareness demonstrate increased skill at deciphering unfamiliar words in
both spoken or printed language (Nagy et al., 2006; Nunes & Bryant, 2006; Nunes et al.,
2012). In addition, morphemes also have a consistent and predictable orthographic
structure, (i.e., the letter sequence) and pronunciation (e.g., —ed indicates past tense with a
predictable pronunciation of /d/ after the letter n in a word like rained) and as such
morphemes can be useful in inferring the decoded pronunciation and spelling of a word
(Carlisle, 1995; Carlisle & Nomanbhoy, 1993; Deacon & Kirby, 2004; Nagy et al., 2006).
In conclusion, morphological awareness is an important metalinguistic skill that can
directly impact successful literacy development, and thus further examination of this skill
is needed in order to discover how best to assess and harness this skill to support

children’s literacy success.



CHAPTER II

LITERATURE REVIEW

Morphological Awareness

Morphological Awareness Defined

Morphological awareness involves the metalinguistic capability to explicitly think
about and manipulate the morphological code (i.e., word structure conventions; Carlisle,
2003; Kuo & Anderson, 2006). Compared to other related constructs, morphological
awareness involves the application of tacit morphological conventions in a definitive
manner (Kuo & Anderson, 2006). The construct of morphological awareness develops
over time and refers to, “the explicit metalinguistic ability to actively reflect on how base
words (roots) and affixes (i.e., prefixes and suffixes) create and/or change meaning”
(Wolter, 2014, p. 229). Even the though they can easily produce morphemes (e.g., plural
nouns) in oral language, young children are not explicitly aware of morphemes until early
elementary school and knowledge of the morphological rules in a language is often
implicit (Berko, 1958). Beyond the basic level of this knowledge, the use of
morphological knowledge requires some metalinguistic skill (e.g., cognizant attention to
the morphological units and word structure; Kuo & Anderson, 2006; Nagy, Berninger,
Abbott, Vaughan, & Vermeulen, 2003; Rubin, Patterson, & Kantor, 1991). Thus,
morphological awareness is an explicit ability and contrasts with the construct of
morphological production that naturally happens in conversation and generally involves

unconscious expression of morphemes (Apel & Lawrence, 2011).



Theoretical Foundations

Early literacy involves a shift from primarily spoken or external language to more
of a mental or internal language system (Tunmer et al., 1988). This subsequent
processing involves metalinguistic abilities that include a deeper understanding and
awareness of language (Kintsch & Kozminsky, 1977). General linguistic theory states
that young children must have some means of relating language to the events of the world
it represents. They also must be able to ultimately identify the relevant units of the
language they hear without explicit help from adults, but often do require some assistance
in the early stages of language development in that they initially rely on adult modeling,
scaffolding, and prompting.

Any model of reading acquisition informs not only how students are instructed,
but also has important implications for both students who are typically-developing and
those who struggle. Since phonological processing is so critical to the development of
skilled reading, weak decoding decreases a student’s chances to develop printed word
knowledge, seen in a weaker correspondence between phonological and deeper, linguistic
aspects (i.e., morphological characteristics) in these students (Share, 1995). However, in
the face of this phonological challenge, readers who struggle appear to rely more on their
metalinguistic skill. This relative shift in focus provides another illustration of a natural
impulse within readers who struggle to utilize nonphonological factors as a compensatory
strategy for questionable phonological skills, highlighting the use of metalinguistic skill
as a compensatory tool. However, proficient literacy requires both adept phonological

and metalinguistic processing (Share, 1995). At the present time, there is a need to



examine and document the typical development of these essential metalinguistic skills to
inform future investigation of these skills, particularly in students
who struggle.

The self-teaching hypothesis. Share (1995, 1999, 2004) proposed the self-
teaching hypothesis to explain printed word learning as a dual-factor process. According
to the self-teaching hypothesis, phonological processing is the primary factor critical for
word identification and learning. However, phonological processing is not the singular
factor integral to printed word learning, but it is only a beginning to the recognition and
comprehension of a word by providing initial access for additional, deeper word learning
(Share, 1995).

Share (1995) posits that phonological recoding simply provides the opportunity
for self-teaching of supplementary features such as the awareness of other deeper, higher-
order linguistic characteristics like morphological features that factor into how words are
ultimately recognized and learned. Even though these higher-order linguistic
characteristics are relegated to a secondary position, according to the self-teaching
hypothesis, their inclusion in word-learning should explain more variance in literacy
outcomes beyond that explained by the phonological characteristics since these skills
probably originate from slightly different cognitive processes (Share, 1995). This point
highlights the fact that the printed word contains more linguistic, higher-order
morphological information rather than just phonological information. In early reading
development, the process of understanding, decoding/translating and expressing does

appear to begin with the initial “cracking” of the phonological code; however, as children
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become more adept readers they begin to incorporate the additional consideration of the
morphological, semantic, and syntactic codes. For example, Cunningham’s (2006)
findings suggest that semantic and syntactic structure within connected text reliably
impacts accurate target word reading and supports printed word knowledge.

After beginning readers demonstrate a firm mastery of the phoneme-grapheme
correspondences, their focus shifts to utilizing other deeper, linguistic characteristics
further in order to build essential skill for proficient literacy (Share, 1995, 2004;Share,
Brady, Braze, & Fowler, 2011). The results of Share (1999) first supported this
hypothesis by finding that children needed minimal exposure to successfully learn novel
words with learning, “attributable to saying rather than seeing the novel letter strings”
(Share, 1999, p. 111—with original emphasis). Share (1995) also supports this idea
through his statement that, “there is evidence that rudimentary, yet functional self-
teaching may develop at the very outset of learning to read...well before a child has
acquired ‘conventional’ decoding skill” (p. 163). Even children, as young as first grade,
not only demonstrated the acquisition of higher-order, word knowledge but also that this
acquisition occurs in a relatively rapid manner (Cunningham, 2006).

Young children bring what they know and have developed in their oral/spoken
language to the language-based literacy learning process. For example, many young
children exhibit consistent mastery of morphological inflections (i.e., -s, -ing, and —ed) in
spoken language as well as some emergent skill with early morphological derivations
(i.e., -y and —er). The transition from implicit knowledge of language structure especially

morphological knowledge in spoken language to explicit knowledge and use initially
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occurs through self-teaching from multiple models and exposure to appropriate language
use from mature language users and/or the environment around them. However, the
beginning of formal schooling not only increases the probability of additional models and
exposure, but also includes direct instruction that highlights the targeted forms further
facilitating morphological learning. Now, the children have the additional task of
understanding and using these morphological structures appropriately when words are
encountered during reading and when words are needed during writing. Within literacy
activities, morphology connects with the deeper, higher-order linguistic characteristics of
semantics, syntax, and orthography. Ultimately, morphology plays an integral part in the
form and meaning of written words. Knowledge of morphological units within words
supports reading and spelling through “chunking” the base word and the morphological
unit separately and decreasing the retrieval demand. Children, especially young ones, find
it easier to remember the larger units that compose the whole word rather than all the
individual phonemes at once. Within connected text, morphological units add to the
overall meaning and message of the text. Weak knowledge of these units can lead to
misinterpretation and/or lack of understanding of the text, which helps to explain the
correlation between morphological awareness and reading comprehension. The automatic
recognition of words exhibited by proficient readers is acquired from, “word
specific...representations linked to phonological, semantic, morphological, and syntactic
information” (Share, 2004; p. 267). The evidence continues to support a case for the need
for additional deeper, linguistic units beyond single phonemes in reading and literacy

acquisition (Share et al., 2011; Share, 1995).
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Lexicalization. Early decoding skill is “based on simple one-to-one

correspondences that are relatively insensitive to orthographic and morphemic context”
(Share, 1995, p 163). However, once this basic decoding skill is established, the
connection between phonology and the other linguistic, deeper characteristics of a word
becomes more apparent and “increasingly context-sensitive or ‘lexicalized’” (Share,
1995, pp. 163-164). In addition to the self-teaching hypothesis, the lexicalization
hypothesis attempts to explain the shift from basic phonological to deeper, metalinguistic
processing of words and their components. As their skill develops, readers who are
typically-developing are compelled to move beyond the basic phonological skill level to
examine “higher-order regularities” that are often specific to the individual word or
“lexicalized” (Share, 1995). Many words, especially multimorphemic words, contain
specific characteristics (i.e., higher-order regularities) beyond the phoneme-grapheme
correspondences that facilitate the word recognition process to further build and refine
individual word knowledge within children’s mental lexicon. For example, the word
walked can be processed beyond the initial phonological decoding to include the bound
morpheme —ed that adds to the base verb walk to indicate that it occurred in the past (i.e.,
regular past tense morphemic unit). The learning of additional base words (i.e., through
initial phonological recoding) like regular past tense verbs (e.g., looked, talked, and
worked) also supports the deeper acquisition of the past tense morpheme, which is the
higher-order regularity common to all three words. These higher-order regularities
support more specific differentiation among the words that expand a child’s lexicon (e.g.,

the —ed on walked denotes a specific, deeper difference as compared to walk; signifies
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added the addition of “past tense”). Using a similar explanation, Katz and Frost’s (1992,
as cited in Share 2004) “orthographic depth hypothesis” posits that, “deep orthographies
[, like English,] encourage a reader to process printed words by referring to their
morphology...” (p. 291), which is also supported by the findings of Cunningham (2006)
and Seymour, Aro, and Erskine (2003).

The lexicalization hypothesis is also supported by additional research evidence.
Fledgling readers find elements involving more consistent, context-free connections
easier to read (Share, 1995). The natural decrease in over-generalization of applying
regular correspondences to irregular words, also known as “regularization,” by these
fledging readers is seen as support for the lexicalization hypothesis (Share, 1995). For
example, young children who are developing their knowledge of past tense often apply
the regular past tense ending of —ed to both regular and irregular verbs (e.g., eated) until
they develop mastery of the distinction between regular and irregular verbs in the past
tense. Self-teaching supports the learning of linguistic conventions through repeated
exposure and opportunities to apply these conventions accurately. Finally, the
lexicalization hypothesis is further supported by early spelling development evidence that
parallels the developmental pattern of reading and moves sequentially from dependence
on the direct sound-to-symbol correspondences before shifting to use of higher-order
regularities, such as bound morphemes and letter sequences (Share, 1995).

Overall, the self-teaching hypothesis describes this unique process by presenting
“a theory about how children teach themselves to read” (Share, 1995, p. 201). A strong

evidence base exists supporting a typical progression from a beginning and
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overgeneralized sound-symbol system within young children maturing into a more
cultivated, refined knowledge of the interconnection between phonology and higher-order
regularities, including morphology and morphemic patterns, that is essential for accurate,
competent skilled literacy (Share, 1995). Additionally, because of the complexity of the
knowledge and skills required for competent reading from a basic to “lexicalized” level,
it is only possible to directly teach the necessary building blocks (i.e., linguistic units like
morphemes) so that children can then ultimately construct and modify their own

understanding as they develop their morphological awareness skill.

Morphological Development

There are two main types of morphemes that children develop, free and bound.
Free morphemes can stand on their own to fully convey their meaning, like root words
(e.g., book and talk). Two free morphemes can be combined to create a new blended
meaning in a compound word, like the words sunshine and cowgirl, but each morpheme
or word segment does have a stand-alone meaning. In contrast to a free morpheme, a
bound morpheme needs to be attached to another morpheme in order to fully convey it’s
meaning, like -s to signal plurality or -ed to signal regular past tense. Bound morphemes
can also be subcategorized into two types, inflectional/grammatical and derivational.
Inflectional or grammatical morphemes add basic grammatical information, like plurality
(-5), possession (- s), or tense (-ed), and typically develop before derivational morphemes
(R. Brown, 1973; Miller & Chapman, 1981; Moats & Smith, 1992). The later developing
derivational morphemes, on the other hand, are added to root words to change word class

(e.g., the verb teach to noun teacher) and expand meaning and create word families (e.g.,
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schools, preschool, scholar, scholarship that all share the same common root meaning of
school).

Inflections. There is general agreement that children demonstrate morphological
awareness of inflections prior to derivations during metalinguistic activities and
connected speech (Adams, 1990; Carlisle, 2003; Kirby et al., 2012; Kuo & Anderson,
2006). Most of the English inflections are mastered by the beginning of formal schooling
(Anglin, 1993; R. Brown, 1973) although estimates of exact age ranges for acquisition
differ markedly. Children and adults who have difficulty learning language and/or
acquiring literacy also have similar difficulty mastering inflectional endings (Carlisle,
2003; Leonard, 1998; Liberman, Rubin, Duques, & Carlisle, 1985; Rubin et al., 1991;
Vogel, 1983; Wiig, Semel, & Crouse, 1973). A striking finding in Rubin et al.’s (1991)
study was that the performance of adults with a history of language/literacy learning
difficulties did not differ significantly from that of second graders with this same history,
which suggests that morphological development does not simply evolve due to language
experience or growth as cited by Carlisle (2003). The complexity of children’s language
can provide a strong estimate of his level of linguistic development (Anglin, 1993; R.
Brown, 1973).

According to developmental evidence, the earliest words acquired by young
children contain only one morpheme (i.e., monomorphemic; free morphemes without any
bound attachments), but the complexity within this basic lexicon increases exponentially
as children encounter the contextual demand for inflections, even during the initial years

of language acquisition (Anglin, 1980, 1993; R. Brown, 1973; Cazden, 1968; De Villiers
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& De Villiers, 1973).

Derivations. Derivations are the latest morphological form to develop; however,
they may develop earlier than what was originally believed. Some derivational endings
appear to be learned relatively earlier than originally expected in the latter preschool
years rather than during the school-aged years (Clark & Cohen, 1984; Clark & Hecht,
1982). Clark and Hecht explored the comprehension and production of the two types of
the -er suffix (e.g., the agentive and the instrumental. They found that 36 of their 48
children from 3- to 5-years-old demonstrated comprehension of both of these types, but
they appeared to have a better understanding of the agentive form as compared to the
instrumental form. The three-year-olds produced the agentive form (e.g., -er) about 55%
of the time verses 91% production by the five-year-olds. Moreover, the 3-year-olds
produced the instrumental form about 42% of the time versus 72% production by the 5-
year-olds (Anglin, 1993; Clark & Hecht, 1982). Bowerman (1982) provided evidence that
preschool children may have some understanding and use of the un- reversative prefix
although they may inaccurately apply or overregularize this understanding, until it is fully
mastered in the latter preschool years (Anglin, 1993).

There is evidence for a substantial growth in the understanding of derivations
from grade one to grade five. A large portion of this growth is due to an increased
acquisition and understanding of morphologically complex words that contain three or
more morphemes, called multimorphemic. Furthermore, there also is evidence that
children increasingly use morphological problem-solving to add to their mental lexicons,

which is consistent not only of word and word parts directly learned as unique wholes but
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also of words that can be figured out based on their connection to words and word parts
already learned (Anglin, 1993).

Overall, the evidence indicates that the morphemic categories are not fully
mastered individually before subsequent categories (e.g., inflections before derivations;
Carlisle, 2003). Even though children entering kindergarten may have a strong
knowledge of inflections they do not appear to have fully acquired these (e.g., the -es
plural allophone) until after some formal schooling (Carlisle, 2003; Gleason, 2012).
Young children definitely exhibit some knowledge of the morphological endings, but
have not fully mastered how to appropriately apply the rules that govern the construction
of words (e.g., flyable in Clark, 1982; unstraighting in Bowerman, 1982; also cited by
Carlisle, 2003).

Additional factors affecting morphological awareness development. Beyond
consideration of inflectional and derivational morphology, the three additional factors of
word frequency, transparency, and imageability appear to impact children’s
morphological awareness development (Anglin, 1993; Freyd & Baron, 1982) and will be
discussed separately.

Word frequency. When reflecting on the development of morphological
awareness, the frequency of written multi-morphemic word exposure, or word frequency,
is a factor influencing development of this metalinguistic skill. Word frequency can vary
depending on what texts are being used to gather these occurrence counts. The
Educator’s Word Frequency Guide (Zeno, Ivens, Millard, & Duvvuri, 1995) provides

word frequencies based on more than 17 million words within the written texts of school-
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aged children. Words with a frequency of 45-50 or higher can be considered high-
frequency while those with 40 or lower can be considered low-frequency (Larsen &
Nippold, 2007; Wolter, 2014; Wolter & Pike, 2015). Knowledge of word building is
increasingly important to literacy skills as children’s experience builds and shifts from
primarily the high frequency words that support initial reading and spelling skill to low
frequency, more morphologically complex words, especially in the later elementary years
and beyond (Berninger et al., 2010; Nagy & Anderson, 1984). Words with higher
frequency morphemes are likely to be attended to and acquired before those with lower
frequency (Carlisle & Katz, 2006; Deacon, Whalen, & Kirby, 2011; Nippold & Sun,
2008). Throughout formal schooling, children experience an estimated 88,000 unique
words in their academic materials up to the end of middle school (Berninger et al., 2010;
Nagy & Anderson, 1984). Furthermore, up to three word relatives can be comprehended
from each unique word that has been acquired (Berninger et al., 2010).

Word transparency. Morphologically related words can have transparent
relationships with little to minimal phonological (sound) or orthographic (spelling)
changes from the base root word to the morphologically complex form (e.g.,
pronunciation and spelling; six and sixth or box and boxing). Morphologically related
word pairs may be less transparent and thus have more opaque relationships where there
are phonological and or orthographic changes from the base root word to the
morphologically complex form (e.g., five and fifth or nature and natural).

Children’s attention to and acquisition of morphologically complex words is

impacted by this level of transparency of the relationship within the word pair (e.g., the
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base root word and the morphologically complex word form; Carlisle, Stone, & Katz,
2001; Clin, Wade-Woolley, & Heggie, 2009; Deacon & Bryant, 2005; Windsor, 2000;
Wolter, 2014). On morphological awareness tasks, stimulus items containing transparent
relationships resulted in more accurate young school-age performance compared to those
items with opaque relationships (e.g., Carlisle & Nomanbhoy, 1993; Carlisle et al., 2001;
Deacon & Bryant, 2005; Gonnerman, Seidenberg, & Andersen, 2007; Libben, Gibson,
Yoon, & Sandra, 2003; Nagy & Anderson, 1984; Windsor, 2000; Wolter, 2014). Thus,
those suffixes that can be considered more transparent (e.g., requiring fewer adjustments
to attach to the base root word) impact the development of derivational morphemes (e.g.,
Carlisle, 1988, 2000; Champion, 1997; Tyler & Nagy, 1989). When derivational errors
are made, younger children tend to apply these more transparent and frequently occurring
suffixes probably since they need minimal changes (e.g., responding with producement
rather than the targeted response production when provided with the base word of
‘produce’ and a sentence context; Carlisle, 1988, 2000).

Word imageability. Finally, similar to transparency, imageability factors into the
ease with which children explicitly use morphological rules during word recognition. The
imageability of a word refers to how readily a word evokes a cognitive mental visual
representation (Paivio, 1991). Words that are more readily visually represented or have
high imageability (e.g., explode) may be acquired more easily than those that are more
abstract and less readily visualized or have low imageability (e.g., decide; de Groot,
1989; Masterson, Druks, & Gallienne, 2008; Prado & Ullman, 2009; Strain, Patterson, &

Seidenberg, 1995). Wolter (2014) explored this imageability in morphologically complex
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words and found that morphological derivatives with high imageability (e.g., explosion)
were more accurately produced in a morphological awareness task than those of low
imageability (e.g., decision) in typically developing third-grade children without a
confound of word transparency. In addition, Dye, Walenski, Prado, Mostofsky, and
Ullman (2013) found that as young children develop their morphological awareness skills
imageability has a stronger impact than word frequency, but this impact gradually shifts

as morphological awareness skill is developed.

Assessment Research

To date, only a handful of standardized measures of morphological awareness
have been developed. Most of these standardized measures are subtests that are part of
wider assessments (Apel, 2014). The majority of morphological awareness assessments
are nonstandardized. Although, several researchers have developed their own measures to
assess morphological awareness, these measures vary widely in the main targeted tasks
including: production, discrimination, manipulation (segmenting and blending), and
analogy. Also, the majority of these non-standardized assessments target spoken
responses only, which may or may not also reflect the children’s written response.
Moreover, variation is possible within the stimuli items (inflections and/or derivations)
and their characteristics (frequency, transparency and/or imageability; Apel, 2014).
Finally, most of the current studies have focused on older children rather than younger
children who are still developing their metalinguistic skills like morphological awareness.
Despite these limitations, multiple efforts using these measures have been made to assess

children’s use of morphological awareness to determine whether children use this
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knowledge early in their development and whether it is related to their early literacy
success. The following sections will review the relevant research and note the specific
tasks used because they directly inform the current study.

Early elementary morphological awareness tasks and literacy success. As one
of the first studies that focused on morphological awareness assessment, Carlisle (1995)
followed longitudinally 85 typically-developing young children from kindergarten
through second grade. She explored whether a) morphological awareness uniquely
contributed to later reading performance over language knowledge; b) there was a
significant amount of morphological awareness growth between the early grades of
kindergarten and first grade; and c) whether phonological and morphological awareness
performance accounted for significant variance in second grade reading achievement as
measured by word analysis and comprehension.

To assess morphological awareness, Carlisle (1995) designed two tasks - one
focusing on production-expressive and another judgment-receptive, to administer to both
kindergarten and first grade children. The production (expressive) task required that
children respond with a morphologically complex word form in response to a stimuli
sentence (e.g., “Farm. My uncle is a ___.”—with the expected response of farmer). The
types of stimuli responses were distributed between several varied forms requiring:
inflectional morphemic changes (e.g., toy and foys), derivational, transparent morphemic
changes (e.g., drive and driver), and derivational, opaque morphemic changes with
phonological changes as well (e.g., explode and explosion)—see the following sections

for more information on transparent and opaque stimuli word pairs. Additionally, the
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researcher attempted to select stimuli targets that were familiar to young children. The
initial judgment (receptive) task was revised due to strong floor effects with high error
rates and apparent guessing. The revised task required the children to judge the
relationship between a targeted word pair of a base root and a morphologically complex
word form on a novel “silliness” scale whether the pairing made sense or is silly in
response to a stimuli sentence that was either accurate (e.g., “A person who teaches is a
teacher”) or a foil (e.g., “A person who makes dolls is a dollar”).

The results of Carlisle’s (1995) study indicate a significant relationship between
the two morphological awareness tasks (i.e., production and judgment-revised; r = 0.55),
but the production task was more related to both reading outcomes (i.e., phonetic/word
analysis and reading comprehension) than the revised judgment task, which was
consistent with other evidence (Carlisle, 1995; Carlisle & Nomanbhoy, 1993; Fowler,
1988). Researchers have hypothesized that children put more effort and attention to a task
requiring them to produce a word rather than just a dichotomous yes/no judgment as
required by the researcher-developed silliness scale—makes sense or is silly. Also, the
production task involved manipulation and analysis of the sound structure of words as
well as the syntactical and meaning contexts that was a closer approximation of what
needs to be done during reading comprehension tasks. Morphological production tasks
have potential to target the skills and knowledge necessary for morphological awareness.

Second, the results indicated that a portion of the variance within both reading
outcomes was explained by the metalinguistic nature of the tasks. Moderate, positive task

correlations were found between the phonological awareness task and the morphological
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production task ( = .52) as well as between this same task and the morphological
judgment task-revised (r = .30); although this latter relationship was weaker, it still
highlighted a connection between the morphological and phonological tasks. While the
judgment task required some latent, innate awareness, it also plausibly involved some
explicit awareness as well. Even though the results of the judgment task performance
could not be compared due to the necessary revision, the significant jump in performance
on the morphological production task from kindergarten to first grade could have
certainly signaled a developmental progression from an innate, implicit awareness to a
more definitive, explicit awareness of morphology in these young children. According to
the results of the regression analyses, the judgment task may not have effectively
measured the children’s morphological performance in relation to their reading
comprehension outcome. It is important to note that issues with the judgment task were
present from the beginning of the study as seen in the significant floor effects
precipitating a revision during the study itself, which could also have influenced and
negatively skewed these findings. Additionally, the use of only a phonetic/word analysis
and a reading comprehension measure resulted in a limited measurement of reading
abilities as these tests could only assessed the two poles on a spectrum of ability from
basic phonological decoding to the more complex text integration for understanding. As
an intermediate task between phonetic analysis and reading comprehension, the inclusion
of a word-level reading measure such as including sight-word reading and decoding as
well as the range from simple to difficult morphologically complex words, especially

from grade level materials, could have provided an important bridge skill between levels
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of complexity. This could have created a more balanced estimate of language/literacy
performance and development as a whole.

Carlisle’s (1995) results supported the evidence that young children can
demonstrate adequate performance on the tasks selected for this study, including the
morphological production and judgment tasks (Carlisle & Nomanbhoy, 1993; Clark,
1978; Van Kleeck, 1982). Children as young as kindergarteners appeared to demonstrate
emerging morphological awareness as evidenced by their performance on these tasks.
Furthermore, not only did the performance of the first-grade children demonstrate a
significant increase but this task also accounted for part of the variance in second grade
reading outcome tasks along with phonological awareness performance. The best
predictor of reading comprehension performance was the children’s performance on the
morphological production task. Therefore, morphological awareness appeared to also
significantly contribute to early reading outcomes in young children. Carlisle (1995)
concluded that the significant, complex relationship between phonological awareness and
morphological awareness warranted further investigation in young children. These
investigations should include variation in stimuli (i.e., inflectional and derivational
morphemes) and tasks (i.e., production and judgment). Finally, task appropriateness for
young children should be explored in order to maximize focus on the language skill being
targeted by the assessment. These influences were taken into consideration in the current
study. Carlisle’s (1995) morphological awareness production and judgment tasks were
adapted accordingly in the current study (see methods section for details) since the tasks

were not originally designed for dynamic assessment.
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Despite Carlisle’s (1995) seminal study noting the importance of morphological
awareness early in grade school literacy development, few studies were conducted to
investigate morphological awareness in early school age children until more recent years.
The majority of research directly after 1995 was focused on the development and
importance of morphological awareness in later school-age years (e.g., Carlisle, 2000;
Kuo & Anderson, 2006; Mahony et al., 2000; Schwiebert, Green, & McCutchen, 2002;
Singson, Mahony, & Mann, 2000). It was only within the last approximately 10-15 years
that researchers have begun to revisit and strategically investigate the development and
importance of morphological awareness in early primary grades and have since found
early morphological awareness to be significantly related to reading and spelling abilities
even in typically developing children.

Contributions to reading performance. Morphological awareness contributes
unique, significant variance in word-level reading (i.e., sight-word reading and decoding)
beyond phonological awareness (Apel, Diehm, & Apel, 2013; Wolter et al., 2009) and
other related factors (cognition, age, and letter knowledge; Apel & Lawrence, 2011) that
appears to grow throughout the early elementary grades. Apel et al. (2009) have found
that the unique, contributions of morphological awareness to sight-word reading ability
increased from 11% in Kindergarten to 21% in third grade beyond the variance accounted
for by phonological awareness (Apel et al., 2012, 2013; Apel & Lawrence, 2011).
Similarly, the findings of multiple researchers also provide evidence for the unique
contributions of morphological awareness to word-level reading beyond other related

factors like phonological awareness, cognition, age, and intelligence (Apel & Lawrence,
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2011; Deacon, 2012; Deacon & Kirby, 2004; Kirby et al., 2012) that also increase during
the early elementary years.

In addition to sight-word reading, morphological awareness contributes to text-
level reading speed or fluency after accounting for intelligence and phonological
awareness and word-level reading speed (Kirby et al., 2012). Morphological awareness
facilitates word-level reading through the processing of morphemic units and more
accurate, efficient recognition of words (Carlisle & Stone, 2005; Kirby et al., 2012).
Carlisle and Stone (2005) found that second- and third-grade children read
morphologically complex words (i.e., tWwo-morpheme, accurate words; killy) faster and
with more accuracy than foils words that mimicked the morphological complexity (i.e.,
one-morpheme, inaccurate words; silly). They also found a significant relationship
between reading skill and the word-level reading measures (i.e., sight-word reading and
decoding). Morphological awareness facilitates word-level reading through a connection
to other linguistic factors like semantics even when only focused on inflections (Wolter et
al., 2009).

Contributions to spelling performance. In addition to the receptive written-
language skill of reading, morphological awareness also appears to significantly
contribute to the expressive written-language skill of spelling beyond that of other
established predictors in early primary grades. Apel and Lawrence (2011) studied the
predictors of spelling in a mixed sample of first-grade children who were typically
developing and those who were diagnosed with a speech sound disorder (SSD). After

controlling for cognition, age, phonological awareness, and letter knowledge, they found
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that morphological awareness uniquely contributed variance to the spelling performance
of both participant groups. However, morphological awareness contributed more variance
to the spelling of the typically-developing children (18%) rather than the children with
speech sound disorder (4%; Apel & Lawrence, 2011). Likewise, Wolter et al. (2009)
found that morphological awareness uniquely contributed to the spelling of typically
developing first-grade children after phonological awareness was accounted for, with
both variables relating significantly to spelling. Finally, Apel et al. (2012) explored the
contributions of a composite of linguistic variables that included morphological
awareness to spelling after controlling for age in a sample of second- and third-grade
children. The addition of this linguistic composite (morphological awareness,
orthographic awareness, vocabulary, rapid automatic naming) accounted for an additional
36% unique variance in the spelling beyond the 19% accounted for by age with only
morphological awareness significantly contributed to this variance.

In a related study, Walker and Hauerwas (2006) found that phonological
awareness, morphological awareness and orthographic awareness all increased and
developed in conjunction with that of spelling skill in grades 1 through 3 with differing
levels of significance. Although morphological awareness significantly related to the
spelling outcomes for the entire sample, only phonological awareness and orthographic
awareness significantly related to the spelling of first graders. In second grade, only
orthographic awareness remained significant. Finally, morphological awareness was the
only significant predictor in the spelling of the third graders. These mixed findings

highlight the connections that the various types of linguistic awareness, including
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morphological awareness have to spelling outcomes in the early elementary years;
however, further research is needed to more fully explore this development of those
relations.

Multi-linguistic aspects of literacy development. Morphological awareness and
phonological awareness exhibit similar performance in reading acquisition (Deacon &
Kirby, 2004). There appears to be a significant interaction between morphological
awareness and phonological awareness in word-level reading (i.e., sight-word reading
and decoding) and this interaction relationship may reflect an increased effect of
morphological awareness when phonological awareness is weak versus when
phonological awareness is strong (Bryant, Nunes, & Bindman, 1998; Deacon, 2012;
Elbro & Arnbak, 1996). Morphological awareness appears to be impacted by
phonological awareness with stronger phonological awareness being related to stronger
metalinguistic skill that also supports stronger morphological awareness. For example,
children with stronger phonological awareness appear to be more sensitive to the
morphological structure of words compared to their peers (Carlisle & Nomanbhoy,
1993). In sum, other linguistic characteristics like morphological awareness appear to
support the word-reading process when phonological awareness skill is weak, and this
interactive relationship appears to be present even in younger elementary school children
(Carlisle & Nomanbhoy, 1993; Deacon, 2012).

Morphological awareness uniquely contributes to reading skill beyond
phonological awareness and this contribution appears to increase throughout the early

grades (i.e., from Kindergarten to second grade; Apel et al., 2013; Deacon & Kirby,
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2004). For example, morphological awareness was less developed in third graders
compared to fifth graders but it was still significantly related to literacy development for
both grades (Carlisle, 2000). Furthermore, the ability to spell increases with grade level,
and this spelling ability follows a developmental pattern that improves as knowledge and
awareness of the language and relevant components increases (Walker & Hauerwas,
2006). In conclusion, these results provide evidence for the literacy development theories
based on the acquisition and simultaneous growth of multiple aspects of linguistic
awareness (Apel & Lawrence, 2011; Apel & Masterson, 2001; Deacon, 2012). Moreover,
these aforementioned results indicate that morphological awareness should be included in
early school-age models of literacy development, language-literacy assessment batteries
and literacy interventions (Kirby et al., 2012; Wolter et al., 2009).

Tasks and limitations of current early school-age morphological awareness.
Despite the research noting the importance of morphological awareness in early school-
age literacy success, the limitations of early school-age morphological awareness tasks
continue to challenge researchers. The wide variation across researcher-developed
morphological awareness tasks and prominent floor effects of current early tasks result in
considerable discrepancy about what is known about early development and what early
tasks may best predict literacy success.

Apel et al. (2012) adapted a morphological production task to include printed
stimuli both with and without a base root word that elicited a written response rather than
an oral response. The task stimuli focused solely on derivational suffixes only.

Morphological awareness was the only linguistic variable examined that strongly related
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to all three literacy outcomes and was the focus of the researchers’ investigation. They
examined the contributions of a composite of linguistic performance including
morphological awareness to literacy including reading and spelling beyond the
contributions of age because both second- and third-graders were included in the sample.
Consistent, unique contributions of age were found across all three literacy tasks (i.e.,
word-reading, spelling, and reading comprehension). Although both morphological
awareness and orthographic awareness uniquely predicted the children’s word reading
performance, only morphological awareness was found to uniquely predict the children’s
spelling performance.

Apel et al. (2013) utilized four separate morphological tasks (blending with
definition, production, spelling, and identification) to examine their contributions to the
literacy outcomes of word-level reading, decoding, and reading comprehension. The task
stimuli included both transparent inflections and derivations, but stimulus type was not
equivalent between these two types. The findings differed between the multiple grade
levels included in the sample. For the kindergarten children, only the morphological
blending task neared significant prediction of word-reading and only the morphological
relatives task predicted decoding. However, morphological awareness did not add any
unique, additional variance into word-level reading, decoding nor reading
comprehension. Although both the morphological awareness tasks exhibited small to
medium sized relationships with the literacy outcomes, but phonemic awareness appeared
to subsume all of this variance in the regression equations. Finally, for the second-grade

children, the morphological production and spelling tasks uniquely predicted word-level
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reading while the blending and spelling uniquely predicted decoding but the production
task approached significant prediction also. Only the production task uniquely predicted
reading comprehension in the performance of second graders.

Carlisle and Nomanbhoy (1993) studied the predictors of picture vocabulary and
phonological awareness in first grade children’s morphological awareness (e.g., two
separate tasks—judgment and production). The stimuli focused on the —er derivational
morpheme for the judgment task and both inflections and derivations on the production
task that were equivalently divided between transparent and opaque word pairs. They
found that picture vocabulary and phonological awareness accounted for 19% of the
variance in the judgment task. Vocabulary uniquely contributed 10% of this variance and
phonological awareness contributed only 3%. Word meaning appeared to make a bigger
contribution to sentence judgment than phonological awareness. On the other hand, they
found that picture vocabulary and phonological awareness accounted for 37% in the
production task. Vocabulary uniquely contributed 11% of this variance and phonological
awareness contributed only 13%. Both predictors were important to performance on the
production task. Overall, vocabulary and phonological awareness were important related
variables to the morphological awareness tasks, whether focused on judgment or
production.

Carlisle (2000) developed a test of morphological structure that included both a
derivation task and a decomposition task. The stimuli only focused on derivations and
included both transparent and opaque word pairs. She found that morphological

awareness within a composite focused on morphological structure and meaning along
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with sight-word reading accounted for 43% variance in reading comprehension of third
grade children, but only sight-word reading was significant. However, for fifth grade
children, this morphological awareness composite and sight-word reading accounted for
55% with only the morphological structure measure contributing significantly to this
outcome. Similarly, the morphological composite accounted for 41% of the variance in
third grade vocabulary with only the sight-word reading performance accounting for
significant variance. Finally, the morphological composite accounted for 53% of the
variance in fifth grade with the sight-word reading remaining as the only significant
variable in this equation. It is also important to note that a ceiling effect was found in the
5™ grade morphological awareness performance. In sum, the fifth grade children
demonstrated more morphological awareness compared to third grade children.
Furthermore, the morphological awareness of both third and fifth graders was related to
reading achievement.

Deacon and Kirby (2004) utilized a sentence analogy task that was focused on
simple present and past verbs (i.e., inflections only). They found that morphological
awareness contributed less than one percent variance to sight-word reading in third grade
children after phonological awareness, prior sight-word reading (i.e., assessed in second
grade), and intelligence, but when morphological awareness was entered before
phonological awareness, it’s contribution increased to 1% variance. However, when prior
sight-word reading performance was not added into the equation, current morphological
awareness and phonological awareness performance both contributed 8% variance in

third-grade sight-word reading. Similarly, morphological awareness contributed one
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percent to decoding after the other predictors including prior decoding performance, but
this contribution increased to 2% when entered before phonological awareness in the
performance of third grade children. When prior decoding ability was not entered into the
equation, morphological awareness contributed 9% of the variance compared to the 10%
of the variance contributed by phonological awareness. Finally, morphological awareness
contributed 4% variance to third-grade reading comprehension beyond the other
predictors including second-grade reading comprehension yet this variance was only 1%
when morphological awareness was entered before phonological awareness. However,
when second-grade reading comprehension was not added to the equation, morphological
awareness contributed 8% and phonological awareness contributed 8% to reading
comprehension. Deacon (2012) in a subsequent study also utilized a sentence analogy
task focused on simple present and past verbs (i.e., inflections only) to assess
morphological awareness in early elementary children. She found that morphological
awareness made a relatively small and significant (e.g., 1%) contribution to sight-word
reading compared to the other predictor variables phonological awareness and
orthographic awareness with the entire equation accounting for 72% of the variance.
Likewise, morphological awareness contributed 2% variance to decoding with the entire
equation accounting for 75% of the variance.

Kirby et al (2012) also utilized a word analogy task that focused on 10 inflection
and 10 derivation stimuli items with a mix of both transparent and opaque word pair
relationships. Their findings indicate that morphological awareness in second and third

grade added 4% and 5% variance, respectively, to sight-word reading after controlling for
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intelligence and phonological awareness. Similarly, morphological awareness
performance in second and third grade contributed 3% and 4% variance in decoding,
respectively, after the other predictors were controlled while morphological awareness
performance in first grade also did not contribute any significant variance. Finally,
second- and third-grade morphological awareness performance contributed 4% and 6%
variance in reading comprehension, respectively after the other predictors were
controlled. However, first-grade morphological awareness performance did not contribute
significantly to any of these outcomes. In conclusion, the morphological awareness
performance outcomes appeared to be impacted by the type of task used to assess them.

Assessment research: Summary. Given the aforementioned research summary,
several common themes emerged from the evidence-base for the assessment of
morphological awareness that informed the current project. First, there was wide
variation in the (a) tasks and level of morphological processing assessed (i.e., production,
judgment or analogy; Apel et al., 2013; Carlisle, 2000; Carlisle & Nomanbhoy, 1993), (b)
grade level of development (Apel et al., 2013; Deacon, 2012; Deacon & Kirby, 2004;
Nagy et al., 2006; Walker & Hauerwas, 2006), and/or (c) the abilities of the children
studied (Apel & Lawrence, 2011; Peterson, Pennington, Shriberg, & Boada, 2009).

Second, although many researchers believed that morphological awareness began
to play an important role in literacy in the later elementary and early middle school
grades (Carlisle, 2000; Kuo & Anderson, 2006; Mahony et al., 2000; Nagy et al., 2006;
Schweibert, Green, & McCutchen, 2002; Singson et al., 2000), the evidence now

suggested that morphological awareness begins to play an important role in literacy in the
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early elementary school grades (Apel et al., 2013; Carlisle, 1995, 1996; Carlisle &
Nomanbhoy, 1993; Nagy et al., 2003; Nunes, Bryant, & Bindman, 2006; Walker &
Hauerwas, 2006; Wolter et al., 2009).

Third, morphological awareness appeared to work synergistically with other
linguistic characteristics to support literacy performance (Carlisle, 2000; McCutchen,
Green, & Abbott, 2008; Singson et al., 2000). Morphological awareness interacted with
other forms of linguistic awareness including phonological awareness (Carlisle &
Nomanbhoy, 1993; Deacon, 2012; Deacon & Kirby, 2004; Mahony et al., 2000;
Schweibert, Green, & McCutchen, 2002; Singson et al., 2000) and orthographic
awareness (McCutchen et al., 2008; Walker & Hauerwas, 2006). For example, children
with stronger phonological awareness skill appeared to have some morphological
understanding as well while morphological awareness may have supported the literacy
skills in children with weaker phonological awareness (Carlisle & Nomanbhoy, 1993;
Bryant et al., 1998; Deacon, 2012; Elbro & Arnbak, 1996; Mahony et al., 2000; Singson
et al., 2000). Morphological awareness played a comparable role to phonological
awareness in literacy development (i.e., reading; Deacon & Kirby, 2004); however,
morphological awareness should not be considered as a substitute for phonological
awareness because morphological awareness connects a word form and meaning beyond
just the sound units (McCutchen et al., 2008). Although phonological awareness plays a
crucial role in early literacy development, this importance shifted to other linguistic
characteristics that support skill literacy (i.e., morphological awareness and orthographic

awareness) as children encountered increasingly more demanding contexts (Schweibert et



36
al., 2002; Singson et al., 2000)

Fourth, morphological awareness made a significant, unique contribution to
literacy outcomes including: reading (Apel & Lawrence, 2011; Apel et al., 2012, 2013;;
Carlisle, 1995, 2000; Carlisle & Nomanbhoy, 1993; Deacon, 2012; Deacon & Kirby,
2004; Kirby et al., 2012; Mahony et al., 2000; McCutchen et al., 2008; Nagy et al., 2006;
Nunes et al., 2006; Roman, Kirby, Parrila, Wade-Woolley, & Deacon, 2009; Schweibert
et al., 2002; Siegel et al., 2008; Singson et al., 2000; Walker & Hauerwas, 2006; Wolter
et al., 2009), vocabulary (Carlisle, 2000; Nagy, Berninger, & Abbott, 2006; Schweibert,
Green, & McCutchen, 2002), spelling (Apel & Lawrence, 2011; Carlisle, 2000; Nagy et
al., 2006; Schweibert et al., 2002; Siegel, 2008; Singson et al., 2000; Walker &
Hauerwas, 2006; Wolter et al., 2009), and comprehension (Carlisle, 2000; McCutchen et
al., 2008; Nagy et al., 2006; Schweibert et al., 2002), beyond the significant contributions
of other related variables (i.e., age, cognition, intelligence, vocabulary, phonological
awareness, and orthographic awareness). More specifically, morphological awareness
contributed to multiple levels of reading from word-level (i.e., real - sight-word reading
and pseudoword - decoding) to text-level (i.e., reading comprehension) but appeared to
have the strongest effect on reading comprehension (Apel et al., 2013; Carlisle, 2003;
Deacon, 2012; Deacon & Kirby, 2004; Kirby et al., 2012; Kuo & Anderson, 2006). This
evidence indicated that morphological awareness through the ability to recognize and
segment morphemic units supported accurate, efficient word reading, which facilitates
both faster pronunciation and text understanding (Carlisle, 2000; Carlisle & Stone, 2005;

Elbro & Arnbak, 1996; Kirby et al., 2012; Nagy et al., 2006). The application of a
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morphemic strategy appeared effective in decoding both real and pseudowords,
especially pseudowords that contain accurate morphemes like meaningful (Deacon, 2012;
Deacon & Kirby, 2004; Kirby et al., 2012; Roman et al., 2000). In sum, morphological
awareness was another important factor that should be included in the current models of
literacy development as well as in early assessment and intervention (Apel & Masterson,
2001; Deacon, 2012; Kirby et al., 2012; McCutchen et al., 2008; Wolter et al., 2009).
Therefore, additional research and evidence is needed to further explore the role of
morphological awareness in literacy development.

In sum, morphological awareness appeared to be significantly related to reading at
the word in sight-word reading and decoding and text levels, reading comprehension,
spelling, and vocabulary as early as the elementary school years. Moreover,
morphological awareness contributed unique variance to these outcomes even when other
predictors were controlled (e.g., intelligence, age, phonological awareness, vocabulary).
An important caveat to note was that much of this research used a composite of
morphological awareness tasks that could be incorporating a wide variation of task
demand and could be directly impact these results. Therefore, further research is needed
to explore the impact of the individual tasks and stimuli on performance outcomes to
create a clearer picture of the significant relationship between morphological awareness
and literacy outcomes.

There were several limitations to note in the current evidence for morphological
assessment. Most of the current assessment measures were researcher developed and

have not been standardized. There was wide variability in the tasks required (e.g., how
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morphological awareness is elicited) and stimuli included (e.g., types of items included).
Additionally, many of the current morphological awareness assessments required a
spoken response only rather than including a written component. Also, most of the
studies have focused on older school-aged children who have received some formal
literacy instruction. When researchers have focused on younger children, significant floor
effects have been found. These results indicated that the task was too difficult for these
younger participants and was not sensitive enough to assess emerging skills. Even though
there was evidence for the importance of linguistic units in the early development of
word learning and literacy, there was a dearth of measures to assess these skills in young
children. Moreover, using a dynamic approach to assessment of morphological awareness
is necessary considering: 1) the metalinguistic nature of this skill and 2) this alternative
approach may more adequately target this emerging skill in young children, and 3) this
approach may provide an opportunity to explore the theories of word learning and

literacy development further in the future.

Dynamic Assessment

Dynamic Assessment Defined

Dynamic assessment provides an alternative to traditional standardized testing
and may provide an insight into emerging abilities of children developing a new skill
such as morphological awareness in early elementary school. Dynamic assessment refers
to a family of approaches that focus on children’s receptivity to instruction or prompting

rather than whether they can only produce an accurate answer or not. Dynamic
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assessment pairs performance and instruction by adapting to children’s answer pattern to
determine how this pattern may change when further instruction or support is provided.
The purpose of dynamic assessment is to compare children’s independent performance
with their supported performance, which also assesses learning potential rather than just
the learning products or what the children have learned to that point in time (Grigorenko
& Sternberg, 1998). A supported performance can result in both a better performance and
provide additional information regarding what supports are beneficial for children to
maximize their educational performance. This assessment approach enables the examiner
to observe the process of learning, which can supply more useful information about the
children and how they learn and help to then guide further education and intervention.
Because of a relative flexible nature, dynamic assessment may be more sensitive to
emerging skill, and thus can benefit young children who often encounter floor effects on
literacy assessments because of their emergent knowledge and performance. Finally,
dynamic assessment has potential for early screening measures of emergent literacy so
that children who are experiencing difficulties can be supported as early as possible to

increase their ultimate success.

Theoretical Foundations

The theoretical foundation for dynamic assessment is deeply grounded in
Vygotsky’s (1978) theories on human development (Grigorenko & Sternberg, 1998).
Originally, Vygotsky’s dynamic approach to assessment proved useful in identifying
struggling learners in the Soviet Union. At the core of the theoretical foundations of

dynamic assessment is Vygotsky’s concept of children’s zone of proximal development
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(ZPD). The ZPD can be operationalized as the range between the children’s independent
performance at one point in time and what can be achieved with the support of an adult
model at a subsequent point in time. His approach started with a measure of initial
performance followed by some teaching in a targeted domain that was then followed by a
posttest measure of performance (i.e., a test-teach-test method). Children with a high
degree of readiness, or a “broad” ZPD, demonstrated a strong benefit from the brief
instruction provided while those with “narrow” ZPDs demonstrated a lesser degree of
change in response to the instruction. Two children may appear to perform equivalently
when assessed traditionally, but these same two children may demonstrate two different
levels of responsiveness to intervention when adult guidance was provided producing an
underlying contrast between the children’s individual performances (Rothman, Semmel,
& Gaylord-Ross, 1990). Ultimately, it was the measure of change in performance that
appeared to be more predictive of future achievement than the initial, independent (i.e.,
pretest) performance (Campione & Brown, 1987). Grigorenko and Sternberg (1998)
succinctly summarized Vygotsky’s concept of the ZPD as, “...reflect[ing] development
itself. It is not what one is but what one can become. It is not what has developed but
what is developing” (p. 78).

Vygotsky’s conclusions derived from the ZPD concept can be grouped into
several pertinent categories: (a) maturation of cognitive functions, (b) development and
learning, and (c) the independent abilities of children compared to what they can do with
support (dependent on help from others). First, on the topic of the maturation of cognitive

functions, Vygotsky concluded that cognitive abilities did not mature all at once but
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developed concurrently over time. Throughout development, children have some
cognitive abilities that have matured while others are still in the maturing process.
Grigorenko and Sternberg (1998) directly quote Vygotsky’s original explanation of this
as:

...the state of development is never defined only by what has matured. If a
gardener decides only to evaluate the mature or harvested fruits of the apple tree,
he cannot determine the state of his orchard. Maturing trees must also be taken
into consideration. The psychologist must not limit his analysis to functions that
have matured. He must consider those that are in the process of maturing. If he is
to evaluate fully the state of the child’s development, the psychologist must
consider not only the actual level of development but the zone of proximal
development.... (p. 78)
In sum, this quote illustrates the need to not only assess what children have learned and
then use to respond accurately to a static test stimulus, but also how children are learning
in order to more fully and effectively assess the children’s overall expression and
understanding. Examining children’s learning process can target skills that may still be
progressing towards mastery or are just emerging. Both the products and the process of
learning are important. The traditional approach to assessment only focuses on the
products of learning, which does not produce a full estimate of a children’s learning. A
dynamic approach to assessment can look at both product and process to produce a more
adequate approximation of children’s learning and performance, which is particularly
important for children who do not perform well in response to the traditional approach to
assessment. Next, Vygotsky’s points focused on development and learning as well as the
comparison of the children’s independent and dependent abilities both relate to the

supposition that children can positively develop in response to direction and learning

within this ZPD, (e.g., beyond what they know already and what they can learn with
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some assistance; Grigorenko & Sternberg, 1998). This topic stems from the construct of
the ZPD, the zone between what children can perform and learn independently to what
children can perform and learn with maximal assistance. According to Vygotsky,

children’s performance and learning can be maximized when instruction and experiences

fall within the children’s ZPD.

Types of Dynamic Assessment Approaches

Test—teach—test approach. One of the earlier-developed and most recognized
approaches to dynamic assessment is the test-teach-test approach. In the traditional
approach to assessment, the examiner is indirectly involved (i.e., recording responses)
through strict guidelines to ensure a standardized delivery so that performance can be
compared to the normative data. However, in the dynamic test-teach-test approach to
assessment, the examiner has more direct involvement in the process through providing
standardized instruction (Elliott, 2003; Missiuna & Samuels, 1989; Petersen & Gillam,
2015). In the test-teach-test approach, an initial test is followed by systematic instruction
involving a targeted task then a final test is administered in order to explore potential
learning effects. Based on Budoff’s (1974) learning model, the children’s posttest
performance is seen as the most accurate representation of their performance.

As part of the test-teach-test approach, the goal of the brief systematic teaching is
not to create immediate accuracy on the task targeted because the focus is not directly on
performance, but on learning potential or performance change (i.e., the children’s
response to the instruction/ intervention; Embretson, 1987; Pena, 2000; Petersen, Allen,

& Spencer, 2016; Spencer, Petersen, & Adams, 2015). The test-teach-test approach was
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originally developed for children who do not perform well on traditional assessment to
provide a fairer testing situation for these children whose performance may be decreased
due to limited experience based on their young age—because of emerging skill,
cultural/linguistic background, and/or the presence of impairment (Bridges, 2009;
Budoff, 1987; Cho et al., 2017; Daniel, 1997; Feuerstein, Rand, Hoffman, & Miller,
1980; Gutierrez-Clellen & Pena, 2001; Hasson & Joffe, 2007; Haywood & Tzuriel, 1992;
Missiuna & Samuels, 1989; Pefia & Gillam, 2000; Pefia, Iglesias, & Lidz, 2001; Pena,
Quinn, & Iglesias, 1992; Spencer et al., 2015; Sternberg, 1996). Moreover, this dynamic
approach to assessment helps to address the failure of traditional assessment by also
providing remedial information for children who struggle (Laughon, 1990). In
conclusion, the current evidence supports the effectiveness of this dynamic test-teach-test
approach to assessment; however, more exploration is still needed to fully establish the
reliability and validity of this approach.

Graduated prompting approach. Given the aforementioned stated promise and
benefit, it is important to explore beyond the general construct of dynamic assessment to
more specifically determine the best approaches to use for conducting such assessment.
One of the main approaches to dynamic assessment involves a graduated prompting
method. The graduated prompting method of dynamic assessment is, “greatly influenced
by Vygotsky’s theory about learning and development and his notion of a zone of
proximal development...[by utilizing a] gradual transfer of control of learning from the
adult to the child” (Jitendra & Kameenui, 1993, p. 5; see also Campione & Brown, 1987).

By targeting children’s zone of proximal development, a better prediction of the
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children’s readiness to learn or the benefits accrued from instruction can be made to
inform educational planning and intervention (Jitendra & Kameenui, 1993).

In contrast to other dynamic assessment approaches, the graduated prompting
approach seeks to measure the amount of assistance needed by children to assess their
level of learning and/or learning potential according to Jitendra and Kameenui (1993). To
this end, Campione, Brown, and Ferrara (1982) originally developed a dynamic measure
designed with a sequential set of prompts to provide a range from minimal support to
most supportive. The graduated prompting approach assesses the amount of assistance
needed by children to accurately respond to the stimuli as cited by Jitendra and
Kameenui. The graduated prompts administered depend on the children’s response(s). If
inaccurate responses are given, the subsequent prompt is administered using a branching
method. If the children provide an accurate response, then the subsequent prompts are not
needed. The children’s level of learning and learning potential is seen as inversely related
to the amount of prompting they need in order to respond accurately. This prompting
system also shows the least amount of help that a learner needs in order to accurately
respond, which is a relatively unique feature of this approach (Jitendra & Kameenui,
1993). Overall, “the remarkable achievement of [the graduated prompting approach] is in
its creative quantification and standardization of the intervention and transfer stages, an
achievement that has not been equally accomplished by [most of the other main dynamic
assessment approaches]” (Grigorenko & Sternberg, 1998, p. 95).

The research involving the graduated prompting approach has focused on the

learning and transfer of skills in varied ability groups and the comparison of static verses
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dynamic measures. Grigorenko and Sternberg conducted a systematic review examining
the breadth of this research that resulted in two main findings. First, they developed and
evaluated the psychometric properties of measures of learning and transfer in order to
investigate the performance of different ability groups. Studies utilizing these measures
indicated that children in lower achieving ability groups needed more support, more
prompts, and did not transfer the skills learned in dynamic assessment as readily as their
higher performing peers (Campione, Brown, Ferrara, Jones, & Steinberg, 1985; Day &
Zajakowski, 1991; Ferrara, Brown, & Campione, 1986; Grigorenko & Sternberg, 1998).
Grigorenko and Sternberg also cite Ferrara and colleagues’ (1986) finding that younger
children also appear to perform in a similar fashion when compared to older children.

Next, Grigorenko and Sternberg (1998) compared the outcomes of traditional
static assessments to dynamic assessment using a graduated prompting approach with a
specific focus on what does dynamic assessment provide above and beyond that of static
assessment. Confirming their original hypothesis, “that the learning and transfer scores
would provide information beyond that obtainable from static tests,” A. Brown, Bryant,
and Campione (1983) as cited by Campione (1989) found that the best, primary
indicators of increased performance were the guided learning and transfer scores (» > .60)
followed by the static ability scores that remained predictive but of lesser importance (» >
45), which is similar to the findings of other researchers (Day, Engelhardt, Maxwell, &
Bolig, 1997; Resing, 1993; Speece, Cooper, & Kibler, 1990) as cited by Grigorenko and
Sternberg (1998). Resing’s (1997) findings showed that children with learning difficulties

like those with diagnosed learning disabilities and those labeled as “slow learners”
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required double to triple the amount of hints, respectively, to achieve an accurate answer
when compared to their mainstream peers. She found that the learning potential
demonstrated on the dynamic assessment yielded additional qualitative information in
regard to children’s level of cognition (e.g., hints and strategies that led to success) over
that provided by the traditional, static measures (as cited by Tzuriel, 2000). Additionally,
the effects of dynamic assessment appear to reach beyond the immediate assessment to
more long-term maintenance to several months following the initial assessment (Resing,
1993). Speece et al. (1990) found that the young children in their study could only be
distinguished by their posttest dynamic assessment performance, not on the static

measures as cited by Grigorenko and Sternberg (1998).

Dynamic Assessment of Language

Most of the evidence in support of dynamic assessment has been conducted in the
field of psychology with a focus on the cognitive domain. However, research involving
dynamic assessment approaches is emerging as a focus for research in other fields like
speech-language pathology to gain a clearer picture of the language abilities of children,
especially those who experience difficulties. Just as dynamic assessment was found to be
more efficacious for children from minority backgrounds, with some adaptation to more
language-based domains, dynamic assessment can also be used to identify children with
language-based difficulties, including both language impairment and reading difficulties
(Kester, Pefia, & Gillam, 2001; Lidz & Pena, 1996; Olswang & Bain, 1996; Sharoni &
Greenfeld, 1999; Tzuriel, 2000).

Some language and literacy researchers also have experimented with eliciting



47
linguistic performance in children using a graduated prompting approach of dynamic
assessment as a means to scaffold an accurate response. Most notably, Bridges and Catts
(2011) developed a dynamic screening of phonological awareness in order to assess the
phonemic awareness of kindergarteners to inform further educational programming. They
assessed two samples of about 90 kindergarteners from three small schools in the
Midwestern U.S. About half of these kindergarteners were typically-developing and the
other half were designated as “at-risk” as indicated by their performance on the Initial
Sound Fluency (ISF) and the Letter Sound Fluency (LSF) subtests of the Dynamic
Indicators of Basic Early Literacy Skills (DIBELS; Good, Kaminski, Smith, Laimon, &
Dill, 2003). The curriculum in all three schools contained a daily focus on phonological
awareness, phonics, and/or word recognition instruction. The at-risk students were also
provided a supplemental focus, either in a small group or individually, on the alphabetic
principle in order to provide added support for their language/literacy performance. The
researchers compared the Dynamic Screening of Phonological Awareness (DSPA;
Bridges & Catts, 2010) to two separate static measures (i.e., the Static Deletion Task
(SDT) administered to the first sample and the Initial Sound Fluency subtest (ISF) of the
DIBELS to the second sample at the beginning of the kindergarten year).

The researchers found that the DSPA resulted in the most normal distribution of
performance compared to the other measures (i.e., least amount of skew as demonstrated
by the smallest quantity and the value closest to zero). This finding supported the idea
that no floor effects were exhibited in the children’s performances on the DSPA;

whereas, floor effects did appear to be present on the other measures administered in this
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study, including the largest floor effect exhibited in the children’s Word Identification
performance. These results were not surprising considering that the kindergarteners just
started receiving formal instruction in an educational setting and were only beginning to
develop their literacy skills. They also found that the DSPA predicted about 5-10%
additional variance in the subsequent reading outcomes beyond that predicted by a static
assessment targeting the same domain. Additionally, the researchers explored how
accurately the DSPA classified students of varying reading ability. The DSPA identified
a quarter of the sample compared to the original stated half of the sample that had been
identified as at risk for literacy difficulties.

Both individually and in conjunction with the SDT, the DSPA was a statistically
significant predictor of the Word Attack outcome measure. The finding that the DSPA
was more predictive of the Word Attack performance outcome rather than the Word
Identification was not surprising considering the closer correlation between the tasks
targeted (i.e., reading of pseudowords) and the instruction provided in the curriculum
(i.e., focused on phonological and/or phonemic awareness). They found that the
children’s performance on the dynamic screener significantly correlated with their level
of reading achievement at the end of kindergarten indicating that this assessment could be
beneficial (Bridges & Catts, 2011). The DSPA appeared to be helpful as a supplemental
screening measure, but exhibited potentially similar results if used as a primary measure
alone. In conclusion, the graduated prompting approach to assessment used by Bridges
and Catts (2011) appeared to be an effective tool to measure early literacy skills in young

children. The findings from the DSPA were promising and warranted further study.
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Subsequently, researchers have begun to apply this graduated prompting approach to
develop a dynamic assessment of morphological awareness rather than phonological
awareness that will be further discussed in a subsequent section.

Dynamic assessment of morphology. Given the promise of dynamic assessment
as a means to determine a range of skill, it is important to determine how it has been used
and/or whether this alternative technique can also be used in assessing morphological
awareness. Larsen and Nippold (2007) developed a dynamic assessment of
morphological awareness in order to gain a deeper understanding of school-aged
children’s ability to provide an explanation of word meaning based on their analysis of a
word’s morphological structure (i.e., morphological analysis skill). Using a sample size
of 50 sixth graders (19 boys and 31 girls) with an average age of 12;2 (ages ranged from
10;9 to 12;10), the researchers administered a hearing screening to confirm adequate
hearing, a standardized measure of receptive vocabulary, and the morphological analysis
measure developed by the researchers that was always administered by the first author.
Additionally, the students’ fifth grade State of Oregon standardized assessment (OSA;
Oregon Department of Education, 2005) Reading and Literature scores were obtained and
included a focus on the children's explicit and implicit comprehension, word knowledge,
and awareness of figurative language (e.g., metaphors). The researchers systematically
developed their Dynamic Assessment Task of Morphological Analysis (DATMA) from
the work of Anglin (1993) and designed the assessment in four stages: (a) selected the
words, (b) generated the assessment prompts, (c) wrote the administration script, and (d)

devised a scoring system. The task included a set of fifteen stimuli items of derived
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words that were presented in a random order. Children were initially asked to define
uncommon words made up of common base words and bound morphemes (e.g.,
vellowing). Based on their responses, it was determined whether they used morphological
knowledge to provide the definitions of the uncommon derived words. If the children did
not demonstrate the morphological ability to define the uncommon morphologically
derived word, a corresponding graduated prompting schema was provided to facilitate a
correct definition using morphological knowledge.

Based on three main research questions, the researchers tested the effectiveness of
this newly designed measure (i.e., DATMA). First, they explored whether the DATMA
obtained a range of morphological awareness student performance. Performance
variability on the DATMA was significant with students’ raw scores ranging from 23
(31% accurate) to 68 (91% accurate) out of 75 total points possible. Therefore, some of
the students required multiple levels of supportive prompts while others relied more on
their morphological skill with little need for the prompting. Secondly, the researchers
explored the relationship between a student’s word knowledge and reading
comprehension through calculating correlations among the various task performances
(i.e., DATMA, PPVT-III, and the OSA). All the calculations yielded moderately positive
and statistically significant correlational coefficients ranging from » = 0.65 to r = 0.36.
Overall, these results suggested that a better performance on the DATMA corresponded
with higher word knowledge and reading comprehension performance in the students.

Following these findings, the researchers performed a couple post-hoc analyses to

explore whether the students’ morphological skill level (i.e., obtained by the DATMA)
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also had a general connection to their overall levels of literacy. The researchers combined
the students’ individual scores into a composite of overall literacy skill and then divided
the sample into three separate groups (i.e., low, average, and high) based on this
composite score. The results of a subsequent ANOVA with a post-hoc Tukey procedure
revealed a significant main effect for group indicating statistically significant differences
in performance (i.e., overall literacy levels) among the three groups, (2,47) = 131.79, p
<.0001, # = .92. The high literacy level group demonstrated the strongest literacy skills
followed by the average group that outperformed the lowest achieving group. A second
ANOVA with a post-hoc Tukey procedure was performed to explore the relationship
between the children’s overall literacy level and their performance on the DATMA
resulted in another statistically significant group main effect, F(2,47) = 9.30, p =.0004, 5
=.53. These results confirmed that the children in the low literacy level group relied on
more prompting to correctly define morphologically complex words when compared to
the other literacy level groups. An additional analysis of the prompting use by literacy
level group revealed, that although most students used some prompting, no ceiling effects
were found as evidenced by the scoring means below the five-point total threshold (i.e.,
low—M = 2.90; average—M = 3.40; high—M = 3.68). Therefore, the DATMA resulted
in a range of performance and DATMA performance correlated with overall literacy skill
in this population.

Overall, Larsen and Nippold’s (2007) study demonstrates that a morphological
assessment can be dynamically designed to determine the level of support school-aged

children (i.e., in sixth-grade) needed to develop morphological analysis skills related to
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word meaning. This study added to the evidence of a wide variation in the language
development and task performance of typically-developing children. The range of
performance demonstrated on morphological awareness tasks appears to be related to
overall literacy success in this population of children (Larsen & Nippold, 2007; Nippold,
Allen, & Kirsch, 2001; Nippold, Moran, & Schwarz, 2001a, 2001b). This evidence
provided support for use of a dynamic assessment task to measure metalinguistic skill

that is related to language and literacy development in children (Nippold, 2007).

Dynamic Assessment with Young Children

Wolter and Pike (2015) investigated whether a dynamic assessment of
morphological awareness was an effective, sensitive measure of morphological
performance in third graders and whether this performance would relate to the third
graders’ overall literacy skills. More specifically, the researchers modified and applied
Larsen and Nippold’s (2007) model to further investigate whether a dynamic assessment
utilizing a graduated prompting approach obtained a range of performance that would
parallel the emergent quality of morphological awareness expected in the early school-
aged years. Additionally, the researchers were particularly interested in whether the
students’ performance on this dynamic measure correlated with subsequent literacy
achievement (i.e., reading and spelling measures). Using a sample size of 54 typically
developing third graders (28 boys and 26 girls), the researchers administered a battery of
language and literacy measures including those focused on: phonemic awareness,
receptive vocabulary, word-level reading, spelling, text-level reading comprehension, and

the experimental dynamic prompting of morphological awareness. The researchers also
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systematically developed their Dynamic Assessment of Primary Morphological Analysis
(DAPMA) from the work of Larsen and Nippold (2007). The task was designed to be
administered as a set of 16 stimuli items of derived morphologically complex words in a
random order that subsequently the children were asked to define followed by brief
questions to ascertain whether their definition was based on the morphological
information contained in the word. A corresponding graduated prompting schema was
also developed to facilitate a correct definition and was administered until a correct
definition was provided or all the prompts had been used. This prompting schema
incorporated prompts focused on both morphological awareness (1-4) and vocabulary (5-
6) strategies in order to facilitate an accurate word meaning response.

Like Larsen and Nippold’s (2007) DATMA, the main aim of the DAPMA was
focused on the children’s abilities to discover the meaning of a morphologically complex
word based on their knowledge of its components (i.e., base root word and affix—prefix
or suffix). In selecting the stimuli, Wolter and Pike (2015) targeted low frequency
derived words (i.e., to control for any possible familiarity with the word prior to the
study), containing high frequency base root words (i.e., to help ensure some basic
knowledge of the word meaning), as a way to avoid possible ceiling effects and
emphasize the use of morphological ability overall. The researchers also controlled for
the transparency of the change from base word to morphologically complex form making
sure that no phonetic change had to be made when transitioning from the former to the
latter. Based on expected performance, the researchers decided to only include derivative

stimuli since third graders should demonstrate emerging knowledge and use of
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morphological derivations after having mastered inflections. After including 6 stimuli
items from the original DATMA (Larsen & Nippold, 2007), 10 new stimuli items were
created by the authors based on the criteria mentioned above (Wolter & Pike, 2015).
During the task administration, the stimuli presentation utilized two formats of the target
word (i.e., visual), written form and spoken, oral form, in individualized sessions of about
90 minutes’ total over two to three instances. The children were asked to simply define
the target word. When the children either answered incorrectly and/or the examiner was
unsure of their response, the prompting schema was used to further probe the children’s
performance. The researchers posited that the graduated prompts were organized in order
of assistance from minimal to maximal support.

Furthermore, the researchers developed specific scoring guidelines similar to
those implemented by Larsen and Nippold (2007). Larsen and Nippold based their
scoring system on whether the children mentioned both the meaning of the base root
word and the change in meaning from the addition of the accompanying affix (e.g., prefix
or suffix). Wolter and Pike (2015) followed this guideline with some important
modification including a requirement that the definitions provided needed to be
definitively appropriate and demonstratively different from the meaning of the base root
word individually yet could still be correct when the children used more informal
language expected of third graders. Unlike Larsen and Nippold, Wolter and Pike awarded
an additional half-point bonus when the children could both clearly define the word and
affix (e.g., prefix or suffix), change as well as use a direct reference to a component

morpheme rather than using the direct reference to both morphemes in order to obtain the
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half-point bonus in Larsen and Nippold. The remaining point values, based on whether
the children provided a subsequent definition, were awarded as follows: (a) implicit
inquiry about the target’s morphological structure (i.e., asking if the target contained
separate parts followed by the original question of what the target word means for four
points), (b) the prior prompt was revised to include what the separate word parts were and
then asked what the definition was for three points, (c) the target word was presented in a
sentence followed by a request for the definition for two points, (d) the target definition
was presented with a multiple choice format for the children to select the correct word for
one point, and (e) zero points for an incorrect definition. Although these prompts were
designed and organized into a sequence of increasing word-learning support, the first set
of prompts (prompts one through four) all focused on more of a specific morphological
approach as compared to the latter prompts that focused on more of a vocabulary (i.e.,
semantic) approach.

The initial results indicated that all the children performed within the typical
range on the standardized measures, which confirmed the participant inclusion criteria.
Also, no significant gender difference in the DAPMA performance was found #(52)
=-0.81, p = 0.42, allowing the researchers to analyze the results as a whole rather than in
two separate subgroups. The children’s performance on the DAPMA exhibited a range of
performance. On average, the children obtained a raw score of approximately 38 points
out of 88 total with a corresponding accuracy of 34% (SD = 11; Range = 3 points to 58
points). The skewness and kurtosis values indicated that the data was normally

distributed with the majority of scores falling in the range of 40% to 60% accuracy for 30
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students. Overall, these findings support the hypothesis that third graders demonstrate
some morphological awareness skill and that a dynamic assessment measure allowed for
the measurement of this emerging skill without evidence of a floor effect.

The researchers also explored the effectiveness of the graduated prompts and
whether some prompts were more helpful compared to the others. As mentioned above,
the first prompts (i.e., one to four) incorporated a morphological-orientation verses the
vocabulary/semantic-orientation of the latter prompts (i.e., five and six). More
specifically, Wolter and Pike (2015) analyzed the frequency of prompt administration and
the children’s benefit from each prompt. Variation in response to the prompts was noted.
However, prompts three to six appeared to be the most effective while the first two
prompts (i.e., the least supportive), the least effective. In general, the children provided
correct target answers without prompting about 3% of the time. When the children
struggled to independently define the targets, providing the morphologically oriented
prompts focused on word parts resulted in an accurate response about 27% of the time.
However, the final prompt level involving a multiple-choice format resulted in an
accurate response about 80% of the time. A comparison of the prompting types revealed
that the latter vocabulary-oriented prompts were significantly more helpful and resulted
in 52% accuracy (SD = 20.68) than the morphologically oriented prompts that resulted in
35% accuracy (SD = 21.69), #(53) =-3.25, p < .05; d = -.89. In conclusion, the graduated
prompts clearly provided important support for the children’s performance on this
emergent skill.

Using multivariate regressions, Wolter and Pike (2015) analyzed these
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correlations further to examine the predictive validity of the DAPMA in relation to the
other literacy outcomes. For word-level reading focused on sight-words, phonemic
awareness did not account for any significant variance while receptive vocabulary
contributed 13% significant, individual variance. Moreover, the DAPMA significantly
contributed to the individual variance in sight-word reading, but this contribution was
quite small compared to the other factors, 7> = .01; F(1,51) = 4.29, p < .05. This finding
was not very surprising since the primary aim of the DAPMA focused on word meaning
rather than decoding/reading, but interestingly it still significantly correlated. For
reading/text comprehension, both phonemic awareness and receptive vocabulary
contributed an adjusted significant unique variance (i.e., 16% and 18%, respectively).
When the DAPMA was entered into the regression equation, the total variance rose to
54% with the DAPMA contributing 20% added variance beyond the former factors, 7* =
.56; F(1,50) =21.44, p < .01. This finding signaled a much stronger relationship between
the DAPMA and reading comprehension, which parallels the greater reliance on word
meaning in order to effectively comprehend text. Likewise, both phonemic awareness
and receptive vocabulary contributed significant, unique variance in the spelling outcome
(i.e., 8% and 4% adjusted variance, respectively). Finally, the DAPMA contributed to this
significant, individual variance, but this contribution was quite small compared to the
other factors, 7* = .16; F(1,50) = 3.21, p < .05. Similar to the word-level regression
equation, this finding was not very surprising since the primary aim of the DAPMA
focused on word meaning rather than reading/decoding, but interestingly it still correlated

significantly.
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The DAPMA proved effective in assessing early developing morphological
awareness skills and how to support and enhance children’s use of these skills for word
acquisition. The relationship between the children’s performance on the DAPMA and
reading comprehension abilities was strong and significant after other important language
skills like phonemic awareness and receptive vocabulary have been factored into the
equation. No floor effects were seen in the children’s DAPMA performance indicating
that the stimuli items and task targeted emerging and developing skill rather than beyond
the current skill level of the children. Additionally, the prompting reliance demonstrated
by the children further supports the idea that morphological awareness was still emerging
and developing in these children versus being readily applied as a mastered skill.
Considering that the DAPMA significantly correlated strongly with reading
comprehension as well as relatively less with word-level reading and spelling, the results
of DAPMA have the potential to inform educational programming that maximizes
literacy skill development, especially morphological awareness. In conclusion, even
though these researchers have made great strides to assess and investigate the constructs
of morphological awareness and dynamic assessment, much more still remains to be done
to provide clarity of these constructs.
Dynamic assessment with young children: Task development summary.

Taken together the aforementioned research informed the development of a dynamic
morphological awareness task for young children, and the unique combination of the
elements will be considered as follows (see Table 1). First, the graduated prompting

schema of a developed task for young children should be based on the effective
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prompting schema for phonological awareness developed by Bridges and Catts (2011)
that was used with the same-aged children. Moreover, the individual subtasks may be
modeled after the revised judgment and production tasks of Carlisle (1995) that were
administered a sample of same-aged children. These subtasks, as noted, also were found
to be effective with older children (Carlisle, 2000), but used a static, traditional method of
assessment and thus dynamic assessment would provide a way to assess emerging
knowledge of younger children. In addition, a dynamic assessment of morphological
awareness should incorporate the work of Larsen and Nippold (2007) and Wolter and
Pike (2015) who directly assessed morphological awareness using a dynamic assessment,
albeit in older children. Larsen and Nippold used such an assessment approach to target
knowledge of word meaning based on morphological structure but with older children
(i.e., sixth graders). Similarly, Wolter and Pike extended these findings to another
targeted population (i.e., third grade) who were still older than the population of the
current study. Also, Wolter and Pike adapted the graduated prompting schema to include
both prompts focused on a mix of morphological awareness (1-4) and vocabulary (5-6)
strategies to support the morphological awareness in their sample that informed the
prompt selection for the DMMA. Therefore, the current study was designed to combine
elements of these studies to focus on the dynamic assessment of morphological

awareness in young children.

Dynamic Assessment Evidence
Despite the promise and benefit of a dynamic approach to assessment, currently

there are some limitations to note when implementing such approaches. First, a relative
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dearth of empirical evidence exists supporting the psychometric properties of dynamic
assessment. Additionally, oftentimes a lack of sufficient methodological detail for
replication also exists for the various approaches beyond the initial evidence from the
researchers who developed these approaches (Grigorenko & Sternberg, 1998). Moreover,
the amount of variation in the approaches within the over-arching construct of dynamic
assessment is also paralleled in their outcomes. Finally, a dynamic approach to
assessment also presents multiple challenges that directly impact the determination of
efficacy and effectiveness of this promising assessment technique. In an attempt to
address some of the concerns raised by Grigorenko and Sternberg, Swanson and Lussier
(2001) systematically reviewed the current evidence with a particular focus on the origins
of the performance changes evidenced through dynamic assessment and the performance
variation from dynamic assessment. Ultimately, Swanson and Lussier (2001) sought to
provide general empirical support of dynamic assessment and compare this approach to
the traditional, static approach to assessment. In general, the researchers noted a wide
variation in the details provided and studies within the pool of articles included in their
meta-analysis. Most of the effect sizes reported within the studies were impacted by a
multitude of factors as indicated by significant homogeneity “Q” statistics. Several
significant main effects involving age, sample size, general type of dynamic assessment,
and ability group were found (Swanson & Lussier, 2001).

The review of the evidence regarding dynamic assessment indicates several
important findings in the areas of: type of scaffolding/feedback, comparison of a dynamic

versus a static approach, and ability groups (Swanson & Lussier, 2001). First, Swanson
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and Lussier found that the dynamic assessment approaches involving scaffolds and
strategy training both produced a moderately strong impact on performance (i.e., larger
effect sizes; d = .48 and d = .65, respectively) when compared to the weaker impact of
coaching studies (d = .21). These performance effect sizes were not directly impacted by
the other study variables like participant ability group, number of assessment sessions,
and/or the participants’ ages. In addressing a critical challenge to dynamic assessment,
the results of Swanson and Lussier’s review also suggests that the changes in
performance are connected to the assessment conditions rather than just the retesting
situation (i.e., providing the same or similar stimuli repeatedly). Another meta-analysis
conducted by Caffrey, Fuchs, and Fuchs (2008) also compared the results from studies
involving contingent feedback (i.e., individualized instruction in response to student
failure), and noncontingent feedback (i.e., standardized instruction in response to student
failure). Although feedback correlated significantly and moderately to achievement in
general, the authors concluded that non-contingent feedback (e.g., stronger correlation;
=.56), had a greater impact on academic performance than contingent feedback (r = .39;
Caffrey et al., 2008). In summary, providing systematic, standardized feedback to
participants seemed to be more effective in increasing performance rather than
individualized feedback. This finding highlighted the potential benefit of a systematic,
graduated prompting approach to dynamic assessment beyond other approaches to
dynamic assessment.

Second, Swanson and Lussier (2001) found that when dynamic assessment was

used to inform pre- and post-intervention, larger performance effects were obtained after
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children receive a corresponding treatment. More specifically, stronger effects appear to
be produced from studies that compared static and dynamic performance of independent
samples, i.e., separate samples (d = 0.85), rather than studies that compared the pretest
and posttest performance of a single sample of participants (d = .45; Swanson & Lussier,
2001). The increase in the magnitude or size of the effects related to dynamic assessment
was partially due to the added information it generates that can be utilized in treatment
and planning as well as the better match to children’s learning, both what has been
learned and how it has been learned. However, both of these effect sizes indicated that
dynamic assessment positively impacted performance even when confounding variables
have been factored into the statistical analyses. Children who demonstrated the lowest
performance on traditional, static measures often obtain higher learning potential scores
(e.g., utilized scaffolds and support to yield accurate responses) that can provide insight
into how they could potentially improve and how treatment could support their learning,
which has implications as a measure of the learning process rather than just the product
of the process (Hessels, 1997; Resing & Van Wijk, 1996; Tzuriel & Kaufman, 1999).
Additionally, dynamic assessment appeared to more strongly correlate with academic
achievement than traditional static measures (Caffrey et al., 2008). Thus, the overall
evidence indicated that academic achievement was better predicted by learning potential
scores than static scores (Tzuriel, 2000). Ultimately, dynamic assessment did appear to
assess performance beyond that of the traditional, static approach, including under varied
conditions and when effect sizes are corrected for statistical concerns (e.g., pretest

sensitivity and upward biases; Grigorenko & Sternberg, 1998; Swanson & Lussier, 2001).
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As such, a dynamic approach to assessment did provide added value beyond what can be
provided by traditional, static assessment individually.

Finally, Swanson and Lussier (2001) found that dynamic assessment appeared to
be more sensitive (i.e., typically resulting in an increase) to the performance of children
from differing ability groups when compared to traditional, static assessment (Tzuriel,
2000). Ordinarily, students from varied ability groups (i.e., from culturally-linguistically
diverse backgrounds (CLD), differing from the mainstream, majority culture, from varied
socioeconomic (SES) levels based on family income and resources, with language/
learning difficulties, and those who are deaf) were at a disadvantage when administered
traditional, static assessments (Tzuriel, 2000) as a result of inherent test bias and
insensitivity to variation stemming from the standardization process. Additionally,
younger children appeared to benefit more from dynamic assessment than older children
yielding larger effect sizes in response to assessments (Swanson & Lussier, 2001).
Dynamic assessment could potentially provide a more efficacious, effective option to
measuring the performance these ability groups rather than static assessment. It is also
important to note that although these ability groups seemed clearly delineated
conceptually, oftentimes the practical distinction among these ability groups was not
often viable because there is frequent overlap among them. Moreover, there was also a
need to account for the synergistic impact on the children’s performance based on this
overlap. However, these groupings helped to give some general direction to a review of
the evidence and support student learning.

Additionally, the evidence showed that young children from minority
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backgrounds, like CLD and low-SES, performed at a much lower level on a pre-test
compared to children from the majority, mainstream backgrounds; however, using
dynamic assessment, the children from these backgrounds appeared to “narrow the gap”
and appeared to “catch-up” to their majority peers, which was evidence of a cultural
difference not a disorder or impairment (Tzuriel & Caspi, 1992; Tzuriel & Kaufman,
1999; Tzuriel & Klein, 1985, 1987). Moreover, not only did children with developmental
difficulties appear to capitalize on their skills in response to dynamic assessment by
demonstrating stronger growth from pre- to posttest, but also when assessed
longitudinally appeared to continue expanding on these skills at a two-week follow-up,
when compared to a control group of age and cognitive-level matched peers (Reinharth,
1989). After finding that learning potential scores had significant additional predictive
value for school performance, Resing (1993) concluded, “that the learning potential tests
are of most importance when there are doubts about the children’s real intelligence level
because of cultural background or disadvantaged educational history” as quoted by
Tzuriel (2000, p. 404).

Furthermore, the evidence also suggested that dynamic assessment has the highest
correspondence to the academic achievement of students with disabilities (Caffrey et al.,
2008). Children with differing levels of ability appeared to demonstrate statistically
significant differences in performance in response to dynamic assessment (p <.01);
however, these performance differences are directly impacted by the domain (i.e., what is
being assessed) and type (i.e., how this domain is being assessed). However, when both

the assessment domain and type were incorporated into a regression model, the
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performance differences among ability groups were no longer statistically significant
(Swanson & Lussier, 2001). Therefore, when the differences in performance related to
both what is being assessed and how it is being assessed were accounted for, these
differences among the varied ability groups were no longer statistically significant.
Subsequently, the individual performances, regardless of group, became more
comparable that cannot be done with performance on traditional, static assessments
because of these aforementioned differences. In sum, the resultant equivalence of the
varied ability groups’ performance suggested that new abilities were being targeted (i.e.,
beyond the abilities targeted by traditional static assessments; Swanson & Lussier, 2001).
Overall, dynamic assessment appeared to be more beneficial for children from a variety
of ability groups than the traditional conventional assessments, especially for those who

struggle with language/literacy.

Research Questions

In conclusion, the evidence suggested several main points. First, literacy is a
metalinguistic process. Even though conclusive evidence exists to support phonological
awareness as critical for literacy, other critical literacy skills beyond phonological skill
need to be explored to support skilled development. From the perspective of literacy as a
language-based process, the next logical language aspect to examine beyond phonology
is morphology. Preliminary evidence supports that morphological awareness also is
important to literacy development and success. Morphological awareness needs to be

considered in the early literacy process because it helps to build and refine word learning.
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Developmental norms of morphological awareness (i.e., in spoken language; inflections
mastered by four years, two months old) indicate that this skill develops early in spoken
language, yet little is known about the connection between this development and literacy.
Also, it is important to establish how morphological awareness and literacy develop
within young children who are typically performing to inform further exploration into
this development in children who are at-risk or struggle so that the learning and
achievement of all students can be supported and enhanced. Therefore, the investigation
of the connection between morphological awareness and literacy should begin as early as
possible in order to follow the growth of this skill as it becomes integrated into the
literacy acquisition process. It was hypothesized that morphological awareness will
correlate and contribute unique variance in literacy skills.

Second, most of the preliminary evidence has focused on older school-aged
children and when studies have focused on young children significant floor effects were
found. Therefore, evidence is still needed to support the connection between
morphological awareness and literacy in young children. This participant population is
targeted to examine literacy development as early as possible with little to no direct
instruction that could confound the targeted skills and abilities. It is important to establish
a baseline for typical performance in order to ultimately identify young children who
struggle as early as possible so that support and intervention can be provided to increase
their potential success. It was hypothesized that young children will exhibit
morphological awareness and this awareness will correlate with other related literacy

skill development.
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Finally, the current method of traditional, static assessment limits adequate

measurement of emerging morphological awareness and early literacy skills. Traditional,
static assessments have resulted in significant floor effects when assessing morphological
awareness in young children due to the emerging nature of morphological awareness and
knowledge in this population. An alternative assessment approach needs to be considered
in order to address these current limitations. A dynamic graduated prompting assessment
approach has potential to be more sensitive to emerging skill in young children,
especially including morphological awareness. The graduated prompting approach
provides a dual benefit of dynamically assessing the young children’s skill through
gradually increased support within a standard protocol that can facilitate some
comparison among individual performance. It was hypothesized that a dynamic measure
of morphological awareness will be a feasible, valid and reliable instrument to assess this
emergent skill in young children.

The main goal of the current study was to investigate the validity and reliability of a
dynamic screening measure of morphological awareness (DMMA) for assessing
morphological performance in young children. Furthermore, the current study was
focused on also documenting the contributions morphological awareness makes to
literacy skills. Therefore, the current study was focused on addressing the following
research questions:

1. To what degree can performance on the DMMA be interpreted as a valid
measure of morphological awareness in young children (i.e., 6- to 7-years-
old)?

a. To what extent does the DMMA represent the construct of MA?

b. To what extent does the interpretation of the children’s performance on
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the DMMA relate to the performance on other language and language
skills in young children?

c. Is the DMMA sensitive to performance differences within the emergent
morphological awareness skill in young children?

2. What is the evidence that morphological awareness as assessed with the
DMMA significantly contributes to early literacy skills (e.g., reading and
spelling) above and beyond phonological awareness as was indicated in the

literature?

a. To what extent do phonological awareness and morphological awareness
correlate with the early literacy skills (i.e., reading & spelling)?

b. How do the unique, significant contributions made by phonological
awareness and morphological awareness compare to each other?

The Pilot Project

Methods

To inform the wider implementation of the current dissertation study, a pilot
project of the study procedures focused on an investigation of the feasibility of the
methodology and procedures to assess the language and literacy skill of young children.
Approval of the study and associated procedures by USU’s Institutional Review Board as
well as the appropriate informed consent paperwork was completed. The participants
were recruited from The Bear River Charter School. A pilot sample of 14 children
participated in the pilot. The mean age of the sample was 6 years, 2 months (SD = 4
months) with a range from 5;10 to 6;11. The gender distribution was 50% male and 50%
female. The primary investigator collected and scored all the data for the pilot project.
The methods implemented in the pilot project followed the methods of the wider study

outlined below (refer to the Methods section of this dissertation study for further detail).
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Results and Findings

Correlations were calculated between all the measures in the language/literacy
battery. However, these correlations should be interpreted as potential trends and possible
patterns in the data since the sample size was small. Nonetheless, a handful of significant
correlations were found at both the .05 and .01 levels. The following correlations were
significant at the p < .05 level: the vocabulary and general language ability (» = .56) as
well as the DMMA-Total with the DMMA-RD (r = .59), spelling (» = .56), and sight-
word reading (» = .59). The following correlations were significant at the p <.01 level:
phonological/phonemic awareness and sight-word reading (» = .71), vocabulary and
spelling (» = .67), and sight-word reading and decoding (» =.71). Moreover, two
additional correlations approached significance: phonological/phonemic awareness with
decoding ( = .51) and DMMA-EP with sight-word reading (» = .56). It was also
interesting to note that while only a handful of these correlations reached significance
those that did not still ranged from very small to very large—in quantity—and were most
probably impacted by the lack of power directly effecting nonsignificance outcomes.

More specifically, prompt frequencies for each of the DMMA tasks were also
calculated to investigate the patterns of use. On the expressive production task (DMMA -
EP), the mean score obtained was 187 points out of 224 possible (SD = 21.06), which
corresponds with a mean points percentage of 83% (SD = 9.40%). The mode of the
scores received was a “4” that was obtained about 65% (SD = 13.17%) of the time with a
mean of 37 out of 56 questions. The remaining score frequencies achieved were as

follows (i.e., in order from largest to smallest): “3” with a mean of about 22% (SD =
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7.76%) of the time, “0” with a mean of about 5% (SD = 4.57%) of the time, “2” with a
mean of about 2% (SD = 2.66%) of the time, and “1”” with a mean of about 2% (SD =
2.15%) of the time. On the receptive discrimination task (DMMA-RD), the mean score
obtained was 198 points out of 228 possible (SD = 29.24), which corresponds with a
mean points percentage of 87% (SD =12.82%). Similar to the expressive production task
results, the mode of the scores received was a “4” that was obtained about 42% (SD =
13.42%) of the time (e.g., with a mean of 24 out of 57 questions). The remaining score
frequencies achieved were as follows (i.e., in order from largest to smallest): “3” with a
mean of about 22% of the time (SD = 10.63%), “0” with a mean of about 21% of the time
(SD = 17.32%), “2” with a mean of about 10% of the time (SD = 5.86%), and “1” with a
mean of about 5% of the time (SD = 4.50%). Although the DMMA-RD resulted in a
slightly more variable performance, the findings indicated that the children demonstrated
morphological awareness on both DMMA tasks. Overall, these findings suggested that
the tasks were relatively achievable by this participant population with no floor effects.

In sum, as alluded in prior sections, the main purpose of the pilot project was to
establish the feasibility of the wider study and related procedures. First, the pilot study
confirmed that the targeted administration time and protocol was feasible with a sample
similar to the targeted sample. However, during the pilot project it became apparent that
the administration of the entire experimental tasks within one session could become
unreasonable when multiple prompting was needed. Therefore, the decision was made to
split these tasks into two separate, yet equivalent formats for the wider study. The same

practice items were used on both formats; one format included questions 1-30 and the
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other with questions 31-60 for both the experimental tasks. Second, the pilot study
provided an opportunity to develop and refine the answer sheets for the experimental
measures to facilitate efficient, accurate recording of the participant’s responses. Third, it
also became apparent during the pilot study that although the measures of the
language/literacy battery were randomized, care needed to be taken to off-set the
administration of the standardized morphological awareness task using the
Morphological Completion measure of the TOLD-P4 and the experimental expressive
production task, the DMMA-EP, because of the similarity and potential confound of
performance between these two tasks. Therefore, the examiner made sure that these
measures were administered in different sessions in the current study, which also
continued after the DMMA-EP was split into the two formats. Fourth, the pilot study also
provided an opportunity to determine the feasibility of a modified response system for the
experimental receptive discrimination tasks using a 5-point smiley Likert scale for the
DMMA-RD. Although most of the children in the pilot sample did not have difficulty
with this response scale, some difficulty was noted with the youngest participants.
Following the pilot, the scale was revised to increase the distinct variation between the
response choices that included more differentiation and correspondence with the answer
choices—in both face design and corresponding background color provided as outlined
below. In sum, the pilot study afforded an opportunity to determine feasibility and fine-

tune the protocol and procedures in preparation for the wider-scale, current study.

Limitations

There were several limitations of note that directly impact the results of the pilot
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study: sample size and prompting administration. The sample size was limited due to the
recruitment pool and scheduling challenges. Furthermore, some participants were
difficult to test due to planned vacations and variations in attendance. Finally, the
administration of each DMMA task in a single session was laborious when multiple
prompting was required causing some potential fatigue, but all children adequately

persisted through these administrations.
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CHAPTER 11

METHODS

Participants

A total of 78 first-grade children with a mean age of 6 years, 7 months with a
range from 6;1 to 7;3 participated in the study from three elementary schools including
the Edith Bowen Laboratory School, Wilson Elementary and Adams Elementary. A
recruitment packet provided to the cooperating teachers was sent home with each of the
first-graders at these locations. The packet included a letter providing an introduction and
description of the study as well as two copies of the informed consent form, with one to
sign and one to retain for parent/guardian records. The classroom teachers initially
distributed the packets and gathered the returned forms that were then retrieved by the
research team. Utah State University’s Institutional Review Board approved the study

and all associated procedures prior to initiation.

Demographics

Eighty children were initially recruited for the study with an attrition of two
children, which left a final sample of 78 children that ranged in age from 6;1 to 7;3 (see
Tables 2 and 3 for detailed demographics). This sample was almost equivalently split
between 51% male (n = 40) and 49% female (n = 38). A total of 75 questionnaires were
returned with variable completeness. Based on 61 questionnaire responses, the ethnic
distribution of sample was comprised of: 87% White (n = 53), 11% Hispanic (n =7), 7%

Asian (n = 4), 5% Native Hawaiian/Other Pacific Islander (n = 3), 2% American Indian/
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Table 2

Participant Characteristics: Demographics

Characteristic n* Percent
Gender 78
Male 40 51
Female 38 49
Ethnicity 61
American Indian or Native Alaskan 1 2
Asian 4 7
Black or African American 1 2
Hispanic 7 11
Native Hawaiian or Other Pacific Islander 3 5
White 53 87
Primary Language Spoken 73
English 72 99
Other 1 1
Highest level of education achieved by parent(s) 137
Graduate/professional learning 33 24
Standard college or university graduation 47 34
Partial collegeb 26 19
High school graduate 21 15
Partial high school graduate—10th or 11th grade 9 7
Junior high school—including 9th grade 0 0
Less than 7th grade 1 1

“Varied due to response rate.
At least 1 year of specialized training.

Native Alaskan and Black/African American (n = 1, for both). Based on 73
questionnaire responses, English was reported to be the primary/native language for all of
the children (99%; n = 72), but one child (1%; n = 1). These demographics parallel those
of the wider Intermountain West community where the study was conducted (U.S.

Census Bureau, 2015a). The highest level of education reported by the parents (i.e., based
on 137 parents) showed a definite skew towards more education than the general

American population (U.S. Census Bureau, 2015b) with the majority of the parents



Table 3

Participant Characteristics: Educational and Literacy Experience

Characteristics n? Percent
Preschool experience 71
Yes 64 90
No 10 14
Length of preschool experience 61
Less than 1 year 4 7
1 year 33 54
2 years 18 30
3 to 5 years 6 10
Literacy resources at home 72
Very inadequate 1 1
Inadequate 1 1
Fairly adequate 5 7
Adequate 14 19
Very adequate 51 71
Independently literacy engagement at home 74
Less than 1 a week 9 12
1 to 3 a week 25 34
3 to 6 a week 29 39
More than 6 a week 11 15

*Varied due to response rate.

76

having completed college followed by those who had completed graduate or professional

learning. This skew reflected the fact that the study was conducted in a location with a
major university. Based on 71 questionnaire responses, a majority of the children had

participated in some preschool experience: 33 for 1-year (n = 54%), 18 for 2 years (n =

30%), 6 for 3 to 5 years (n = 10%) and 4 for less than 1 year (n =7%). Furthermore, based

on 72 questionnaire responses, most of the children came from homes with literacy

resources at the following levels: very adequate (n = 51), adequate (n = 14), fairly
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adequate (n = 5), inadequate (n = 1) and very inadequate (n = 1). Finally, based on 74
questionnaire responses, most of the children independently engaged in literacy activities
at home: occasionally (i.e., 3 to 6 times a week; 39%)), rarely (i.e., 1 to 3 times a week;
34%), frequently (i.e., more than 6 weeks; 15%), and almost never (i.e., less than 1 time a
week; 12%). In summary, most of the children were acclimated and primed for literacy
development based on several factors including their reported experience and access to

resources.

Procedures

All measures were administered in a quiet location, one-on-one with a participant
and an examiner, either the primary investigator or a trained research assistant with the
exception of the Spelling Dictation Task that was administered in small groups of no
more than four children. The trained research assistants were all second-year graduate
students in a speech-language pathology program who participated in a training for test
administration and had direct experience administering assessments to children in the
targeted population. The measures were administered in a counterbalanced order to
control for potential fatigue effect on performance. Specific care was taken not to
administer the standardized morphological awareness measure, the Morphological
Completion subtest of the TOLD-P4 (Hammill & Newcomer, 2008), in the same session
as the experimental expressive production task, the DMMA-EP, because of the similarity
between the tasks in order to avoid any potential confusion that could confound

performance.
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The original time frame of two to three separate sessions of approximately 30-45
minutes in length differed from the actual administration because the schedule had to
accommodate the instructional and curricular demands required by the classroom
teachers. The classroom teachers preferred that the children only be removed from the
classroom for 20-minute segments. Therefore, the number of sessions for administration
was recalculated to three to seven separate sessions of approximately 20 minutes, which
was equivalent to the original time frame. The language and literacy battery was
individually administered over and average of approximately five sessions for all children
with a range from three to seven sessions. More specifically, the entire battery was
administered to 15 children over three sessions, 29 children over four sessions, 16
children over five sessions, 8 children over both 6 and 7 weeks exclusively. The parents
of one child made arrangements to administer the language/literacy outside of the
classroom in two sessions of 60 minutes each. The administration sessions were
conducted as consecutively as possible. Overall, the 5 sessions average was conducted
over two consecutive weeks with some exceptions due to child absence and special event
scheduling (e.g., a convention and family or holiday vacation days). The full research
battery task administration was completed within one week for 13 children, 2 weeks for
40 children, 3 weeks for 17 children, 4 weeks for 5 children, and 5 weeks for one child.
Scheduling disruptions like the holiday break when the schools were closed impacted the
administrations of 3 weeks and more. When students were absent, these sessions were
made-up at the next available time following the absence. Participants were provided a

reward, including a small toy and/or pencil following each testing session. The primary
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investigator and trained research assistant(s) collected and scored all the data.

Language/Literacy Battery Measures

All participating children were administered a battery of language and literacy
measures. The following were the areas targeted with the measures used: (1) general
language ability—Sentence Imitation subtest (TOLD-P:4; Hammill & Newcomer, 2008);
(2) general cognitive (nonverbal) ability—the Matrices subtest (K-BIT-2; Kaufman &
Kaufman, 2004); (3) phonological/phonemic awareness—Elision subtest (CTOPP-2;
Wagner, Torgesen, Rashotte, & Pearson, 2013); (4) word-level reading—Word
Identification and Word Attack—(Woodcock Reading Mastery Test, 3™ ed.; Woodcock,
2011); (5) word-level spelling—Primary Spelling Inventory (PSI; Bear, Invernizzi,
Templeton, & Johnston, 2008); (6) receptive vocabulary (PPVT-4; Dunn & Dunn, 2007);
and (7) morphological awareness—the Morphological Completion subtest (TOLD-P4;
Hammill & Newcomer, 2008). The Dynamic Measure of Morphological Awareness
(DMMA; experimental) comprised of two separate tasks—receptive-discrimination and
expressive-production. Apart from the Dynamic Measurement of Morphological
Awareness tasks, these measures were selected because they have been
established in the literature to measure the targeted literacy skills in young children.
Additional detail is provided in the succeeding sections and in Tables 4, 5, and 6. A
summary of the reliability and the administration characteristics of the measures in the

language and literacy battery are provided in Tables 5 and 6, respectively.
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Table 4

Language/Literacy Battery Measures

Area assessed Subtest or skill Instrument
General language ability Sentence imitation Test of Language Development—Primary, 4
Edition (TOLD-P:4)
General cognitive ability =~ Matrices Kaufman Brief Intelligence Test, 2" Edition
(K-Bit-2)
Phonological awareness Elision Comprehensive Test of Phonological
Processes, 2" Edition (CTOPP-2)
Reading (word-level) Word identification Woodcock Reading Mastery Test, 4" Edition
(WRMT-3)
Word attack Woodcock Reading Mastery Test, 4" Edition
(WRMT-3)
Spelling (word-level) Spelling dictation Primary Spelling Inventory (Bear, Invernizzi,
Templeton, & Johnston, 2008)
Vocabulary Receptive vocabulary Peabody Picture Vocabulary Test, 4" Edition
(PPVT-4)
Morphological awareness ~ Morphological Test of Language Development—Primary, 4%
completion Edition (TOLD-P:4)

Receptive discrimination ~ Dynamic Measure of Morphological
Awareness (DMMA ; Experimental)

Expressive production Dynamic Measure of Morphological
Awareness (DMMA ; Experimental)

General Language Ability

The Sentence Imitation subtest (TOLD-P:4; Newcomer & Hammill, 2008) was
included in the language/literacy battery as a measure of general language ability.
Sentence Imitation was a core subtest of the Test of Language Development—Primary,
4™ Edition (TOLD-P:4; Hammill & Newcomer, 2008), that assessed how well children
can accurately repeat sentences with increasing complexity, which were orally presented
by the examiner. The core subtests of this instrument were normed for ages 4 years old to

8 years, 11 months old. The internal consistency measure for this instrument was
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calculated across five age intervals. The average coefficient alpha for the Sentence
Imitation subtest was reported as .92 for age six with a slight decrease to .91 for age
seven (SEM = 1; for both). Additionally, the test-retest reliability coefficient for the
Sentence Imitation subtest was » = .87 for the 4- to 6-year-old age group, yet only slightly
increased to 7 = .88 for the 7- to 8-year old group. These findings suggested that the
Sentence Imitation subtest results in mostly consistent performance across multiple
administrations with a low level of test error.

This static subtest was administered orally without any additional materials
required. Two practice items were included in this subtest, but the second practice item
can be skipped if the children responded correctly to the first. An examiner then began
scoring the children’s responses from the first stimulus item administered. The children’s
responses were scored dichotomously using either one for a correct answer or zero for an
incorrect answer. No basal rule was required, but a ceiling rule required a

discontinuation of the administration following five consecutive incorrect answers.

General Cognitive Ability

The Matrices subtest (K-BIT-2; Kaufman & Kaufman, 2004) served as a measure
of nonverbal, general cognitive ability. This nonverbal subtest assessed how well the
children can complete patterns of increasing complexity from meaningful to abstract. The
Matrices subtest was normed from ages 4- to 90-years old, which was the age range used
to calculate the internal consistency measure for this instrument. The average coefficient
alpha for this subtest (i.e., a nonverbal subtest) was reported as .87 (SEM = 5.7) for 6-

year olds that increased to .89 for 7-year-olds (SEM = 5.6), which follows a general trend
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of increasing reliability with an increase in age. Additionally, the test-retest reliability
coefficient for the nonverbal subtests was 7 = .76 for the 4- to 12-year-old group when
adjusted for standard deviation range restriction. These findings suggested that the
nonverbal subtest results in mostly consistent performance across multiple
administrations with a relatively low level of test error.

This static subtest was administered orally with the use of a stimuli book. One
practice item for each type of pattern was included in this subtest that oriented the
children to the task (e.g., three total; but first two are the designated starting points for the
4-7 age group and the 8-and-older age group, respectively). An examiner began scoring
the children’s responses from the first stimulus item administered. The children’s
responses were scored dichotomously using either one for a correct answer or zero for an
incorrect answer. The basal was obtained from the first three stimulus items
passed and a ceiling rule required discontinuation of the administration following four

consecutive incorrect answers.

Phonological Awareness

To measure phonological/phonemic awareness, the Elision subtest (CTOPP-2;
Wagner et al., 2013) was administered in the language and literacy battery. This core
subtest assessed the children’s segmentation skill or how well the children can say a word
after removing various parts including full-word segments in compound words and
individual sounds (i.e., phonemes) in single words in later items. The core subtests of this
instrument were normed for ages 4- to 6-years-old. The internal consistency measure for

this instrument was calculated across 15 age intervals. The average coefficient alpha for
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the Elision subtest was reported as .92 for both 6- and 7-year-olds (SEMs = 1).
Additionally, the test-retest reliability coefficient for the Elision subtest was » = .93 for
the 4- to 6-year-old group, but decreased to » = .77 for the 7- to 11-year-old age group
when adjusted for age range effects. These findings suggested that the Elision subtest
results in consistent performance across multiple administrations with a low level of test
error.

This static subtest was administered orally without any additional materials
required. No practice items were included in this subtest. An examiner began scoring the
children’s responses from the first item administered. The children’s responses were
scored dichotomously using either one for a correct answer or zero for an incorrect
answer. No basal rule was required, but a ceiling rule required discontinuation of the

administration following three consecutive incorrect answers.

Word-Level Reading

To assess the children’s word-level reading, two subtests from the Woodcock
Reading Mastery Test, 3" edition (WRMT-3; Woodcock, 2011)—Word Identification
and Word Attack—were administered in the language and literacy battery. These subtests
focused on the word-level reading of sight-words and pseudowords or decoding,
respectively.

Word identification. This subtest assessed the children’s ability to read sight-
words in isolation, providing a progression from simple to complex words. This
instrument was normed from 2-years-old to 80-years-old. The internal consistency

measure for this instrument was calculated across seven age intervals. The split-half
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reliability coefficient alpha for the Word Identification subtest was reported as .99 (SEM
= 1.50) for 6-year-olds with only a slight increase/decrease to .98 (SEM = 2.12) for 7-
year-olds. These findings suggested that the Word Identification subtest results in
consistent performance across multiple administrations with a low level of test error. This
static instrument was administered orally with a stimulus book of words, either
individually presented or grouped with one to three words on a line and up to three lines
on a page. A word corresponded with a stimulus item. After a word stimulus was
presented, the examiner asked the children, “What is this word?” No practice items were
included on this subtest due to the natural task expectations. The children saw the letters
and words on the page and were prompted to read a targeted word. The children’s
responses were dichotomously scored as either a correct or incorrect answer with the
overall number of errors totaled and subtracted from the highest ceiling item attained to
calculate the children’s raw score. The examiner began with the administration of the first
item on this instrument as a way to preempt the basal rule and thus potentially capture the
best possible accurate performance for this research study. A ceiling rule required
discontinuation of the administration following four consecutive incorrect responses and
end with the last item on the bottom of the stimulus page.

Word attack. This subtest parallels the Word Identification subtest outlined
above, but assessed the children’s ability to read pseudowords (i.e., decoding) in
isolation, providing a progression from simpler to complex. This instrument was normed
from 2-years-old to 80-years-old. The internal consistency measure for this instrument

was calculated across seven age intervals. The split-half reliability coefficient alpha for
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the Word Attack subtest was reported as .94 (SEM = 3.67) for 7- and 7-year-olds. These
findings suggested that the Word Attack subtest results in a consistent performance
across multiple administrations with a low level of test error.

This static instrument was administered orally with a stimulus book of words,
either individually presented or grouped with one to three words on a line and up to three
lines on a page. A word corresponded with a stimulus item. After a word stimulus was
presented, the examiner asked the children, “What is this word?” This subtest contained
two practice items to orient the children to task expectations (i.e., read the stimuli items
on the page). The children’s responses were dichotomously scored as either a correct or
incorrect answer with the overall number of correct answers totaled to calculate the
children’s raw score. For this subtest, it was recommended that an examiner begin with
administering the first item on the instrument with all children, which preempted a basal
rule. A ceiling rule required discontinuation of the administration following four
consecutive incorrect responses and end with the last item on the bottom of the stimulus
page. As alluded to above, the children’s raw score was calculated by subtracting the total

number of errors from the highest ceiling item attained.

Word-Level Spelling

The Spelling Dictation Task utilized the Primary Spelling Inventory from the
Words Their Way program (i.e., PSI; Bear et al., 2008) to assess the children’s spelling
skill. The PSI was designed for children in kindergarten through third grade. The PSI was
comprised of 26 stimulus items that progressively increase in difficulty from three letter

words with short vowels (e.g., fan, pet) to single syllabic words with consonant clusters
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(e.g., sled) and long vowel patterns (e.g., shine) to multi-syllabic words with inflectional
morphological patterns (e.g., riding). To administer this task, the examiner orally
presented a target word in the following sequence: target word, a sentence using the
target word, and the target word a final time. The children were expected to respond to
the stimulus by writing the target word on their student response sheet. No basal was
required. All administrations began with the first stimulus item as prescribed in the
measure directions. However, no ceiling was applied as the latter stimuli include several
of the inflectional morphemes targeted in the morphological measures (i.e., -ed, -ez, and —
ing). The entire inventory was administered to each participant in order to provide a
parallel, potentially stronger basis for comparison of performance. Responses were

scored dichotomously as either correct or incorrect, as a general estimate of spelling skill.

Vocabulary

To assess the children’s level of vocabulary understanding, the Peabody Picture
Vocabulary Test (PPVT-4; Dunn & Dunn, 2007) was administered in the language and
literacy battery. This instrument assessed the children’s receptive vocabulary (i.e., how
well the children understand vocabulary based on the children’s age), which provides a
progression from more general to specific words. This instrument was normed from two
years, six months old to ninety years old. The internal consistency measure for this
instrument was calculated across the ages from 2 years, 6 months old to 81 years old. The
average coefficient alpha for Form A was reported as .96 (SEM = 2.8) for the 6;0—6;5
age range and increased slightly to .97 (SEM = 3.6) for the 6;6—6;11 age range, but

remained at a similar level for seven-year-olds (i.e., .97; SEM—3.8). Additionally, the
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test-retest reliability coefficient for Form A was » = .92 for the five- to six-year-old age
group and also increased slightly to » = .93 for the seven- to ten-year-old age group.
These findings suggested that Form A results in consistent performance across multiple
administrations with a low level of test error.

This static instrument was administered orally with a stimulus book of pictures. A
set of four pictures corresponded with each stimulus item. After this set of pictures was
presented, the examiner asked the children to “point to the target.” Children’s responses
were dichotomously scored as either a correct or incorrect answer with the overall
number of errors totaled and subtracted from the highest ceiling item attained (i.e., the
last item in the ceiling stimuli set). It was recommended that an examiner begin
administering the instrument with the items corresponding to the children’s age level. A
basal rule required that the children achieve no more than one error in a stimulus set of 12
items grouped by age, which can preempt the need for practice items by using words that
are already familiar to the children. A ceiling rule required discontinuation of the

administration following eight or more errors within one 12-item stimuli set.

Morphological Awareness

To assess the participants’ morphological awareness, two total tasks were
administered in the language and literacy battery: The Morphological Completion subtest
(e.g., a standardized, static measure; TOLD-P4; Hammill & Newcomer, 2008) and the
Dynamic Measure of Morphological Awareness (DMMA; experimental). The DMMA
was made up of two experimental subtasks: The Receptive-Discrimination Task

(DMMA-RD) and the Expressive-Production Task (DMMA-EP).
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Morphological awareness—standardized: Morphological completion.
Morphological completion was a core subtest of the Test of Language Development—
Primary, 4" Edition (TOLD-P:4; Hammill & Newcomer, 2008) that assessed the
children’s ability to identify, understand, and use common morphological word
components with a specific focus on the children’s understanding of affixes (e.g.,
prefixes or suffixes). This core subtest was normed for ages 4 to 8 years, 1 months old.
The internal consistency measure for this instrument was calculated across five age
intervals. The average coefficient alpha for the Morphological Completion subtest was
reported as .92 for 6-year-olds with a slight decrease to .90 for 7-year-olds (SEMs = 1).
Additionally, the test-retest reliability coefficient for the Morphological Completion
subtest was » = .82 for the 4- to 6-year-old age group, yet only slightly increased to » =
.85 for the 7- to 8-year-old group. These findings suggested that the Morphological
Completion subtest results in consistent performance across multiple administrations with
a low level of test error.

This static subtest was administered orally without any additional materials
required. Two practice items were included in this subtest, but if the children respond
correctly to the first practice item, the examiner was instructed to proceed to the first
stimulus item. The presentation of stimuli items utilized a cloze technique with the
examiner reading a sentence missing a word at the end that the children were supposed to
complete with the accurate morphologically complex component. Each stimulus item can
be repeated once, if needed. The children’s response was scored dichotomously using

either a 1 for a correct answer or a 0 for an incorrect answer. No basal rule was required,
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but a ceiling rule required discontinuation of the administration following five
consecutive incorrect answers.

Morphological awareness - experimental: The dynamic measure of
morphological awareness (DMMA). The Dynamic Measure of Morphological
Awareness was comprised of two experimental subtasks: The Receptive Discrimination
Task (DMMA-RD) and the Expressive Production Task (DMMA-EP). The Receptive
Discrimination Task (DMMA-RD) focused on a judgment of silliness based on the
relationship between a targeted word pair that was either accurate (i.e., makes sense) or
foil (i.e., is silly). The Expressive Production Task (DMMA-EP) focused on the
production of a corresponding morphologically complex form to complete a stimulus that
contained both the base root-word and a cloze sentence. These tasks are discussed in
more detail in the following sections.

Receptive discrimination task (DMMA-RD): Procedures. The purpose of the
DMMA-RD was to determine whether children who were developing literacy skills could
use their knowledge of familiar base words and suffixes to distinguish whether a base
word and morphologically complex word were related. Moreover, it was administered
independently from the DMMA-EP because it required receptive-discrimination rather
than expressive-production or generation, which was the primary target of the other
subtask in the dynamic measure as outlined below. The DMMA-RD task was modeled
after the revised judgment task of Carlisle (1995), the DATMA for sixth graders
developed by Larsen and Nippold (2007) and the DAPMA for third graders by Wolter

and Pike (2015). More specifically, the DMMA-RD task was adapted to utilize age-
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appropriate stimuli based on the selection criteria described in the following paragraphs.
The number of stimuli was expanded to provide a more robust pool of potential stimulus
items while also maintaining balance in morphological complexity across morpheme type
and kind. Additionally, a response scale was designed and utilized to scaffold and
structure the children’s responses. The ultimate goal of these adaptations was to design a
measure that was sensitive to assess emerging skill that may not be consistently mastered
but was nonetheless emerging in development.

To facilitate the comparison between the two dynamic tasks of morphological
awareness, the number of stimuli items on the DMMA-RD paralleled those used in the
expressive-production task (outlined in a succeeding section). Stimuli were selected
based on the following criteria: morphological complexity/type, word frequency, and
transparency. First, as a way to control for basal and ceiling effects, stimuli of differing
morphological complexity and type were included in this task. The task was composed of
two practice items with one inflected form followed by a derived form and 60 total
stimulus items, including 32 inflected forms (e.g., -s plural—all allophones, -ed regular
past tense—all allophones, and —ing present progressive) equally divided between Form
A (i.e., 15) and Form B (i.e., 17) with corresponding foil pairs (i.e., 4 on Form A and 6 on
Form B; inclusively) and 28 total derived forms (e.g., -er, -y, and —y) equally divided
between Form A (i.e., 15) and Form B (i.e., 13) with corresponding foil pairs (i.e., 7 on
Form A and 6 on Form B, inclusively). Second, all of the words within the word pairs
utilized in the stimulus items were considered to be “high frequency” with a word

frequency rating of 45 or higher according to Zeno et al. (1995). The inclusion of high
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frequency words increased the probability that the children will be familiar with a word
and, therefore, attend more to the morphological nature (e.g., being able to flexibly use a
targeted word by attaching additional word parts to it in order to modify the word’s
overall meaning) of the task rather than the initial semantic nature of the task (i.e., having
to recognize a word and whether this word was within their mental lexicon or not). The
targeted words used on the DMMA-RD had an average overall rating of 56.8 (SD = 5.3)
with values ranging from 43.6 to 73.3. Finally, all of the stimulus targets whether
inflected or derived contained a transparent form, with a clear, apparent relationship
between the base root word and the morphologically complex word form (no
phonological change; e.g., egg and eggs) because all the stimuli were presented orally.

Given the young age of children targeted for this task, a Likert scale, developed
and piloted with kindergarten children (Quemart, Wolter, Deacon, & Chen, 2017) was
used for this task in which five smiley face icons were superimposed on corresponding
backgrounds to depict a range of the concepts of making sense and that of silliness. Each
smiley face had specific characteristics to facilitate the distinction among response
possibilities. On the left, a full smiley face indicated that the children think that the
stimulus sentence “makes sense”. A partial smile (i.e., on one side only) indicated that the
children thought that the stimulus provided “sort of makes sense,” but they were not
completely confident in this answer. A straight face smiley indicated that the children
“[did] not know” the answer or were not comfortable responding either way. A partial
winking smiley face with a tongue sticking out indicated that the children think that the

stimulus was “sort of silly,” but they were not completely confident in this answer.
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Finally, the small and large-eyed smiley face with a tongue sticking out indicated that the
children thought that the provided stimulus was “sil/y.”

In addition, colors were also used to help facilitate a range of choices. The traffic
light colors of green, yellow, and red were used as these are commonly taught to young
children to be associated with go, caution and stop, respectively. The color of dark green
characterized by full saturation without transparency was paired with the “makes sense”
choice and transitions to lighter green characterized by 50% transparency of full
saturation for the “sort of makes sense” choice. Yellow with full saturation was paired
with the “don’t know” choice. Finally, a lighter red characterized by 50% transparency of
full saturation for the “sort of silly” choice and transitions to a dark red characterized by
full saturation without transparency for the “is silly” choice (see Figure 1). This response
scale was developed by Quemart et al. (2017) expands the original dichotomous silliness
answers of Carlisle (1995) of “makes sense” or “is silly” to provide for the possibility of a

more equivalent scale to that used on the expressive task (e.g., allowing for prompting in

Figure 1. Likert smiley faces response scale for DMMA-RD.
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multiple attempts). The DMMA-RD instructional protocol, practice items and stimuli are
listed in Appendices A and B.

The DMMA-RD task involved the receptive-discrimination of the accuracy of the
relationship between a base word and a morphologically complex word. For example, the
examiner asked, “does this make sense or is it silly?” followed by a specific stimulus item
like, “If there is more than one egg, there are eggs.” The children are then asked to
discriminate whether the target words in the stimulus “make sense” (e.g., were accurately
related; “If there is more than one egg, there are eggs.”) or “is silly” (e.g., were not
accurately related; “If there is an arm, it is army.”). Administration of the DMMA-RD
began with these two practice items to orient the child to the task and modeled an
accurate stimulus containing an inflectional morpheme and a foil stimulus containing a
derivational morpheme. Both practice items were required to orient the child to the
complete task. If the child gave an incorrect response to an individual practice item, the
examiner proceeded with the graduated prompting until either an accurate response was
provided or all the prompts were administered. The general, non-contingent feedback was
provided during the practice phase to encourage the child’s responses while not adding
any additional instruction focused on the targeted task. This was consistent with the
dynamic assessment evidence, which suggests that this type of feedback demonstrated a
stronger relationship with performance (i.e., larger correlation; » = .56 vs. r = .39) rather
than contingent, specific feedback (Caffrey, Fuchs, & Fuchs, 2008). The DMMA-RD
instructional protocol, practice items and stimuli are listed in Appendices A and B.

Receptive discrimination task (DMMA-RD): Prompts. The DMMA-RD task
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began with a standard instructional protocol that introduced the task and acclimated the
children to the task expectations (e.g., stimuli and targeted response formats; see Figure
1; Appendices A and B). This instructional protocol included two practice items, an
inflected form that targeted plurality with the /z/-allophone; egg and eggs and a derived
form that targeted —y; arm and army. Unique to the DMMA-RD, the practice items
needed to include both an accurate relationship between the base root word and its
morphologically complex word form or “makes sense” (i.e., “If there is more than one
egg, there are eggs.”) as well as an inaccurate relationship between the base root word
and its morphologically complex word form or “is silly” (i.e., “If there is more than one
arm, it is army.”) so that the children were completely oriented to the task. Therefore, the
inflected form was presented first and represented an accurate relationship. Subsequently,
the derived form was presented second and represented an inaccurate relationship.
Following this introduction, the DMMA-RD administration continued with the first
stimulus item. The stimulus items were pseudo-randomized so that the stimulus items
that targeted the same morphological ending were not consecutively sequenced. If the
children did not respond correctly to the initial, static discrimination prompt for each
individual stimulus, the dynamic portion of the instrument was implemented until either a
correct response was given or all the dynamic prompts were administered.

The task prompts were designed to increase in explicit support to encourage
correct responses (Bridges, 2009; Larsen & Nippold, 2007; Ram, Marinellie, Benigno, &
McCarthy, 2013; Rubin et al., 1991; Wolter & Pike, 2015). The early administered

prompts required more independence to accurately respond to compared to the latter
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prompts because the former only included verbal repetition and emphasis that was
facilitative in spoken contexts, while the later prompts included visual support that also
has been shown to facilitate word knowledge (Levin & Pressley, 1983; Paivio, 1983).

The second prompt repeated the first prompt yet added verbal emphasis on the word pair
(i.e., both the base root word and morphologically complex word individually) as the
foundation for the targeted morphologically complex form; see Figure 2, which paralleled
the first and second prompts utilized in the DSPA (Bridges, 2009; Bridges & Catts,
2011). The third prompt of the DMMA-RD differed from Bridges and colleagues by
providing a visual cue for both the base root word and the morphologically complex form

targeted. Providing a visual representation of the stimulus facilitates the basic recognition

Prompt #1:
Does this make sense or is it silly?
“If there is more than one egg, there are eggs.”

T~

Prompt #2:
Does this make sense or is it silly?
“If there is more than one egg®, there are egg-s.”

e

Prompt #3:

Does this make sense or is it silly?

“If there is more than one egg (point to picture of
egg), there are eggs. (point to picture of eggs).”

e

Prompt #4:

Does this make sense or is it silly?

“If there is more than one egg (point to picture of
* Bolded italics indicates emphasis egg), there are egg-s. (point to picture of eggs).”

Figure 2. DMMA-RD prompting scheme.
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of the word so that it can then be metalinguistically manipulated and learned (Levin &
Pressley, 1983; Paivio, 1983). The fourth prompt combined the two prior prompts (e.g.,
the second and third prompts; emphasis and visual cues, respectively) as a final attempt
to support the children’s morphological skill to produce an accurate response. Unlike the
DSPA prompting schema, the final answer was not included to maintain the graduated
prompting and focus on the children’s implicit morphological awareness (see Appendix
A) rather than providing feedback that could facilitate additional learning and would have
been more similar to a test-teach-test approach.

Therefore, the children’s response on the first prompt that targeted static
discrimination without additional prompting beyond the stimulus determined whether the
subsequent prompts were to be administered. If the children answered incorrectly to the
initial static discrimination prompt (e.g., “Does this ‘make sense’ or ‘is it silly’? If there is
more than one egg, there are eggs.”) the second prompt was given. For the second
prompt, the examiner repeated the original prompt with a “clue” of emphasis on the
targeted word pair like, “If there is an egg, there are egg-s” (with italics indicating
emphasis). If the children answered incorrectly to the second prompt, the third prompt
was given. For the third prompt, the examiner repeated the original prompt with only the
“clue” of two paired line drawings that corresponded to the base and its morphologically
complex form, like, “If there is more than one egg—(Pointing to the picture of the egg),
there are eggs—(Pointing to the picture of the eggs).” If the children answered incorrectly
to the third prompt, the fourth, final prompt was given. For the fourth prompt, the

examiner repeated the original prompt with “clues” of both the emphasis and the
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corresponding pictures, like, “If there is more than one egg - (Pointing to the picture of
the egg), there are egg-s - (Pointing to the picture of the eggs).”

In an attempt to control for learning effects from repeated administration of the
same stimulus item with prompting consecutively, the prompting was administered in
waves. In the first wave, all stimulus items were administered with the first prompt. Next,
in the second wave, the examiner re-administered the stimulus items that were incorrectly
answered in the first wave with the second prompt. In the third wave, the examiner re-
administered the stimulus items that were incorrectly answered in the second wave with
the third prompt. Finally, in the fourth wave, the examiner re-administered the stimulus
items that were incorrectly answered in the third wave with the final prompt, which
provided one last chance to respond accurately. In sum, the waves followed the
prompting levels with subsequent prompts only being administered until either an
accurate response was provided or all the prompts were administered.

Receptive discrimination task (DMMA-RD): Scoring. Scores were awarded
based on the level of prompting needed. The children received: a score of four if they
responded correctly to the first prompt of the initial, static discrimination without
additional support; a score of three for a correct response to the second prompt of
emphasis only; a score of two for a correct response to the third prompt of visual only; a
score of one for a correct response to the fourth prompt of both emphasis and visual; and
a score of zero if no correct response was given (see Figure 3). A total of 240 points was
possible on this task, which was divided equally between the forms—A and B, 120 points

on each.
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Figure 3. Flow chart illustrating the prompting and scoring of the Dynamic Measure of

Morphological Awareness (DMMA).

Expressive production task (DMMA-EP): Procedures. This task was modeled

after Carlisle’s (1995) morphological production task and was originally included in the

prompting schema in prior iterations of this dynamic measure (Wolter & Pike, 2015;

Wolter et al., 2009). To facilitate comparison between the two dynamic measures of

morphological awareness, the number of stimuli items paralleled those used in the

receptive-discrimination task. Stimuli were selected based on the following criteria:

morphological complexity/type, word frequency, and transparency. First, as a way to

control for basal and ceiling effects, stimuli of differing morphological complexity and
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type were included in this task. The task was composed of two practice items (e.g., an
inflected form followed by a derived form) and 60 total stimuli items, including 32
inflected forms (i.e., -s plural—all allophones, -ed regular past tense—all allophones, and
—ing present progressive) equally divided between Form A (i.e., 15) and Form B (i.e., 17)
and 28 total derived forms (e.g., -er, -Iy, and —y) equally divided between Form A (i.e.,
15) and Form B (i.e., 13). No foil pairs were needed in this task. Second, all of the words
within the word pairs utilized in the stimulus items were considered to be “high
frequency” with a word frequency rating of 45 or higher according to Zeno et al (1995).
The inclusion of high frequency word pairs increased the probability that the children
will be familiar with a word and, therefore, attend more to the morphological nature of
the task (e.g., being able to flexibly use a targeted word by attaching additional word
parts to it in order to modify the word’s overall meaning) rather than the initial semantic
nature of the task (e.g., having to recognize a word and whether this word is within their
mental lexicon or not). The targeted words used in the DMMA-EP had an average overall
rating of 57.9 (SD = 4.7) with values ranging from 41.4 to 72.6. Finally, all of the stimuli
targets contained a transparent (e.g., inflected or derived) form, with a clear, apparent
relationship between the base root-word and the derived word (no phonological change;
e.g., star and stars) because all the stimuli were presented orally. The DMMA-EP
instructional protocol, practice items and stimuli are listed in Appendices C and D.

The instrument of the confirmed test items was administered individually as a
component of the language and literacy battery measures. The children were introduced

to the task using a standard instructional protocol, which is included in Appendix C.
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Following an introduction of two practice items that oriented the children, the task began
with a traditional, static generation stimulus modeled after the tasks published by Carlisle
(1995) and Wolter et al. (2009; 2015). Each stimulus targeted the generation of a
morphologically complex word form that used the base root word provided in order to
logically complete a cloze sentence. For example, the examiner read a base word
stimulus, star, followed by a cloze sentence context, “The night sky is full of ”
The children are then asked to complete the sentence through providing the missing word
(i.e., in this example, stars).

Expressive production task (DMMA-EP): Prompts. Paralleled the procedures of
the receptive-discrimination task outlined above, the DMMA-EP task began with a
standard instructional protocol that introduced the task and acclimated the children to the
task expectations (see Appendix C). This protocol included two practice items, an
inflected form (e.g., targeting plurality with the /z/-allophone; star and stars) and a
derived form (e.g., targeting —y; soap and soapy). Following this introduction, the
administration continued with the first stimulus item. The stimulus items were pseudo-
randomized so that stimulus items targeting the same morphological ending were not
consecutively sequenced. If the children did not respond correctly to an initial stimulus
prompt, the dynamic portion of the instrument was implemented until either a correct
response was given or all the dynamic prompts were administered. The task prompts
were designed to increase in explicit support to encourage correct responses (Bridges,

2009; Larsen & Nippold, 2007; Ram et al., 2013; Rubin et al., 1991; Wolter & Pike,

2015). The early administered prompts required more independence to correctly respond
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compared to the latter prompts because the former only included verbal repetition and
emphasis that was facilitative in spoken contexts while the later prompts included visual
support that also has been shown to facilitate word knowledge (Levin & Pressley, 1983;
Paivio, 1983). The second prompt repeated the first prompt yet added verbal emphasis on
the word pair of both the base root word and morphologically complex word individually
as the foundation for the accurate production of the targeted morphologically complex
form (see Figure 4), which paralleled the first and second prompt utilized by the DSPA
(Bridges, 2009; Bridges & Catts, 2011). The third prompt of the DMMA-EP differed
from Bridges and colleagues (2010) by providing a visual cue for both the base root word
and the morphologically complex form targeted. Providing a visual representation of the

stimulus facilitates the basic recognition of the word so that it can then be linguistically

Prompt #1:
"Star. The night sky is full of g
Prompt #2:
“Star. The night sky is full of ___star___
Prompt #3:
"Star (point to picture of star). The night sky is full
of . (point to picture of stars)”
Prompt #4:
“Star (point to picture of star). The night sky is full
* Bolded italics indicates emphasis of ___star___. (point to picture of stars)”

Figure 4. DMMA-EP prompting scheme.
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manipulated and learned (e.g., used metalinguistically; Levin & Pressley, 1983; Paivio,
1983). The fourth prompt combined the two prior prompts (e.g., the second and third
prompts; emphasis and visual cues, respectively) as a final attempt to support the
children’s morphological skill to produce an accurate response. Unlike the DSPA
prompting schema, the final answer was not included to maintain the graduated
prompting and focus on the children’s implicit morphological awareness (see Appendix
C) rather than providing feedback that could facilitate additional learning (e.g., more
similar to a test-teach-test approach).

The children’s response on the first prompt (e.g., static generation; without
additional prompting beyond the stimulus) determined whether the subsequent prompts
were to be administered. If the children answered incorrectly to an initial generation
prompt (e.g., “Star. The night sky is full of _ .”; expected response—stars), the second
prompt was given. For the second prompt, the examiner repeated the original prompt
with added emphasis as a “clue” to the original base like, “Star. The night sky is full
of... star- 7 (italics indicates emphasis). If the children answered incorrectly to the
second prompt, the third prompt was given. For the third prompt, the examiner repeated
the original prompt with only the “clue” of two paired line drawings that corresponded to
the base and its morphologically complex form, like, “Star. (Pointing to the picture of a
star). The night sky is full of . (Pointing to the picture of the stars/night sky).” If the
children answered incorrectly to the third prompt, the fourth, final prompt was given. For
the fourth prompt, the examiner repeated the original prompt with the “clues” of both

emphasis and corresponding pictures to the original base like, “Star. (Pointing to the
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picture of a star). The night sky is full of...  star- . (Pointing to the picture of the
stars/night sky).” The pilot data of the original instrument suggested that these prompts
did elicit a response from young children (e.g., 5-year-olds) who demonstrated a mean
score of 40.50 out of 49 possible points with a standard deviation of 5.9 (Wolter & Pike,
2015).

Additionally, in an attempt to control for learning effects from repeated
administration of the same stimulus item with prompting consecutively, the prompting
was also administered in waves. In the first wave, all stimulus items were administered
with the first prompt. Next, in the second wave, the examiner re-administered the
stimulus items that were incorrectly answered in the first wave with the second prompt.
In the third wave, the examiner re-administered the stimulus items that were incorrectly
answered in the second wave with the third prompt. Finally, in the fourth wave, the
examiner re-administered the stimulus items that were incorrectly answered in the third
wave with the final prompt, which provided one last chance to respond accurately. In
sum, the waves followed the prompting levels with subsequent prompts only being
administered until either an accurate response was provided or all the prompts were
administered.

Expressive production task (DMMA-EP): Scoring. Paralleling the DMMA-RD,
scores were assigned based on the level of prompting needed. The children received: a
score of four if they responded correctly to the first prompt of the initial, static generation
without additional support; a score of three for a correct response to the second prompt of

emphasis only; a score of two for a correct response to the third prompt of visual only; a
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score of one for a correct response to the fourth prompt of both emphasis and visual; and
a score of zero if no correct response is given (see Figure 3). A total of 240 points was
possible on this task that were divided equally between the forms—A and B with 120
points on each. A blinded reviewer rescored 30% of the protocols. The outcome of this

review is discussed in the results section.
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CHAPTER IV

RESULTS

Descriptive Statistics

The descriptive statistics (i.e., mean, standard deviation, range, skewness, and
kurtosis) for the entire study sample are listed in Table 7 (except for the morphological
awareness measures that are discussed below). The Sentence Imitation and Elision
measures used scaled scores to compare performance to same aged peers with a mean of
10 and a standard deviation of 3 with an average range from 7 to 13. The Matrices,
Vocabulary, Word Identification, and Word Attack measures used standard scores to
compare performance to same aged peers with a mean of 100 and a standard deviation of

15 with an average range from 85 to 115.

Table 7

Language/Literacy Battery: Descriptive Statistics—Total Sample (N = 78)

Measure Mean SD Min Max Skewness  Kurtosis
Age in months 79.32 3.87 73 88 0.257 -1.020
Sentence Imitation 10.46 2.98 3 16 -0.206 -0.515
Elision 9.73 2.98 1 17 -0.278 1.081
Vocabulary 110.50 12.79 64 138 -1.192 2.202
Word Identification 101.51 15.96 68 143 0.358 -0.025
Word Attack 105.68 13.56 78 142 0.192 -0.139
Spelling? 7.17 3.96 0 24 1.501 4218
Matrices 95.69 12.69 75 126 0.484 -0.744

Note. Skewness—SE = 0.272, Kurtosis—SE = 0.538.

2Raw score.
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The descriptive statistics were further analyzed to explore possible performance
or gender differences in the children’s language and literacy. The performance groupings
were based on the Sentence Imitation measure. The literature base supports the use of the
Sentence Imitation measure as an effective tool to classify general language ability and
language impairment (Archibald & Joanisse, 2009; Conti-Ramsden, Botting, & Faragher,
2001; Oetting, McDonald, Seidel, & Hegarty, 2016; Seeff-Gabriel, Chiat, & Dodd,
2010). Morphological awareness as a metalinguistic component of language ability
theoretically relates to the general language ability assessed by the Sentence Imitation
measure. On the Sentence Imitation measure, the conventional cut-off of a scaled score of
7 or below that corresponds to one standard deviation and below the mean of 10 was used
to identify children with weak, impaired language skill. For the current study, children
who achieved a scaled score of 8 or above were classified as typically performing while
those who achieved a scaled score of 7 or below were classified as at-risk for language
and literacy difficulty. It is important to note that the results for the at-risk group should
be interpreted with caution because of the small number of children (n = 13) from the
current sample that were categorized into this subgrouping. The size of the at-risk group
was much smaller than the generally acceptable minimum of 30. Additionally, females
tend to develop language earlier than males. Not considering these subgroupings could
impact the generalization of the findings to other samples and/or the general population.
Therefore, these subgroupings were considered in subsequent analyses. The descriptive

statistics for the performance groups are listed in Table 8 and for the gender groups in

Table 9.
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Mean Performance

In Table 7, the mean performance scores for the entire sample were within the
average range of performance (i.e., scaled score 7 - 13, standard score 85 - 115) on the all
tests. The entire sample achieved the highest standard scores on the Vocabulary measure
and the lowest standard scores on the Matrices measure. The typically performing group
achieved the highest standard scores on the Vocabulary measure and the lowest standard
scores on the Matrices measure. Also, this typically performing group performed within
the average range on the Elision measure (see Table 8). Moreover, their performance on
the two word-level reading tests (Word Attack and Word Identification) were quite
similar to each other. The at-risk group also performed within the normative standard
score expectations (i.e., in the average range from 85-115) on the Vocabulary, Word
Identification, Word Attack, and Matrices measures. The at-risk group’s word-level
reading performance was comparable with only eight points separating their mean sight-
word reading performance and their mean decoding performance. The mean performance
of the at-risk group on the Sentence Imitation and Elision was just below the normative
average range of performance. Both gender groups achieved the highest score on the

Vocabulary measure and the lowest score on the Spelling measure.

Standard Deviation and Variability

The performance on the scaled score measures for the entire sample was similar.
Their performance on the Word Identification measure exhibited the most variability of
the standard score measures. The standard deviations of the typically performing group’s

scaled score performance were comparable. Like the entire sample, the Word
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Identification measure demonstrated the most variation of the standard score measures
for this group. The at-risk group exhibited a more variable performance on the Elision
measure versus the Sentence Imitation measure since both use scaled scores to report
performance. Similarly, the at-risk group’s performance on the Vocabulary measure
demonstrated the most variability of the standard scores measures. The two gender
groups demonstrated the equivalent variability on the Elision measure and the Sentence
Imitation measures since both are based on scaled scores. Similarly, both gender groups
exhibited the most variability on the Word Identification measure compared to the other

standard score measures.

Skewness

The skewness statistic provides information on the symmetry of the distribution;
this is an important consideration for measurement validity as well as an assumption in
statistical calculation (e.g., Pearson’s product-moment correlation). A skewness statistic
of 0 indicates that the data are symmetric. Skewness statistics from -0.5 to 0.5 are
considered to be “approximately symmetric,” which is considered to be an acceptable
level of skew to be considered “reasonably normal.” If a skewness statistic falls between
-1 and -0.5 or 0.5 and 1, skewness statistic indicates a clustering of performance towards
lower or higher values, respectively, and is considered moderately skewed. Skewness > 1
or <-1 is considered to be highly skewed.

Histograms of the performance distributions with a skew greater than + 0.5 by
performance group are included in Figure 5. Both positive and negative skew were found

in the sample performance. Several outliers were also noted in these distributions that
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L] ]

Figure 5. Histogram matrices of language and literacy measures with skewness >+ 0.5
by performance group; ES = entire sample; TP = typically performing group; AR = at-
risk group.
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would appear to decrease the negative skew and positive skew if these outliers were
removed. Based on the above guidelines, the performance on the Vocabulary and
Spelling measures were highly skewed for the entire sample. The typically performing
group exhibited a moderate skew on the Elision and Vocabulary measures. Furthermore,
the typically performing group’s performance on the Spelling measure was highly
skewed. The performance of the at-risk group exhibited a moderate skew on the Matrices,
Vocabulary and Spelling measures. The highly skewed distribution of the Sentence
Imitation measure was an artifact of the performance subgroupings and was expected.
Grouping by performance can distort the distribution and skewness by focusing on a
smaller segment of the wider distribution and concentrating similar outcomes together
also skews the results uniquely from when it is included in the entire sample. In sum, the
performance of the current sample was not symmetrically distributed on several tests. It is
important to note the sample size of the subgroupings especially the at-risk group that
was extremely small compared to the general guidelines. Therefore, these results should
be interpreted with caution.

Different patterns of skewness were found between the gender groupings. The
male group’s performance on the Sentence Imitation, and Elision measures approximated
a symmetrical distribution while their performance on the Matrices, Word Identification,
and Word Attack measures were moderately skewed and their performance on the
Vocabulary and Spelling measures was highly skewed. The female group’s performance
on the, Matrices, Word Identification, Word Attack, and Spelling measures approximated

a symmetrical distribution while their performance on the Sentence Imitation and Elision
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measure was moderately skewed and their performance on the Vocabulary measure was
highly skewed.

In sum, the descriptive statistics indicated that the children’s performance was
relatively normally distributed with mean performance levels within expected ranges for
the individual measures in the language and literacy battery including the performance of
the at-risk group on all of these measures except for the Sentence Imitation and Elision
tasks. However, the at-risk group’s performance should be interpreted with caution due to
the small size of this subgrouping that was well below the standards for what is expected

for running the statistical analyses.

Group Comparisons Across Location, Performance Group, and Gender

Several factors within the study sample could be potential sources of variation
that could impact the analyses of the sample performance as a whole including variation
due to location (school), performance level, and gender. Thus, a 3 x 2 x 2 ANOVA with
school location (Edith Bowen Lab School - EBLS, Wilson, and Adams), performance
group (typically performing and at-risk), and gender (male and female) as between-
subjects’ factors was conducted to investigate the effects of these three independent
variables on the individual language/literacy battery measures (see Tables 10 and 11).
Homogeneity of variance was confirmed for all of the measures in the language/literacy
battery. The general n? effect size guidelines to categorize effect sizes are as follows: .01
as small effects, .06 as medium effects, and .14 as large effects (Cohen, 1988; Huck,

2012; Miles & Shevlin, 2001).
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By Location
A moderate, statistically significant main effect of location was found for the

Vocabulary (p = .044; n? = .089; medium effect size) and Word Attack (p = .045; n? =
.088; medium effect size) measures (see Table 10). Therefore, follow-up pairwise
comparisons with Bonferroni adjustment were calculated to further explore these main
effects. A pairwise comparison for Vocabulary performance based on-location was only
statistically significant between Wilson and EBLS (p = .051, d = .564; medium effect
size) with the children at EBLS demonstrating stronger vocabulary skill than the children
at Wilson. Similarly, a pairwise comparison based on location for the Word Attack
performance was only statistically significant between Adams and EBLS (p = .007, d =
.863; large effect size) with the children at Adams demonstrating stronger decoding skill

than the children at EBLS.

By Performance Group

Main effects for performance group were found for all of the dependent variables
with the exception of the Word Identification and Word Attack measures (see Table 10).
The corresponding effect sizes of the performance group effects were small to large in
size—in the range from .03 to .42—based on the general effect size guidelines for n2.
Follow-up pairwise comparisons were not necessary since there were only two
performance groups. As expected, the typically performing group demonstrated stronger
mean performance than the at-risk group. These findings should also be interpreted with
caution because of the limited size of the subgroupings especially for the at-risk group

that was below the expected standards for running the statistical analyses.
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By Gender

In addition to the performance groupings above, it was also important to explore
any possible difference between the gender groups because females tend to develop
language skill earlier than males. The descriptive statistics for the gender groups are
listed in Table 10. No main effects for gender were found for the dependent variables in
the language and literacy battery. Only one significant interaction was found (see Table
10); on the Vocabulary measure, the three-way interaction among Location, Performance
Group, and Gender was statistically significant with a medium effect size (p = .020; n? =
.078). Since no significant difference in gender group performance was found, there was
no need to analyze the performance of the current sample separately based on gender
groups.

In sum, these results indicated that the children enrolled at EBLS demonstrated
stronger vocabulary skills than those at Wilson and the children enrolled at Adams
demonstrated stronger decoding skill than those at EBLS. Additionally, these results
indicate that the children in the typically performing group outperformed their peers who
were at-risk for literacy difficulty on language measures as expected, but surprisingly not

on the measures that directly measured word-level reading.

Construct Representation

Internal Structure
An investigation of the relationship(s) between the performance on dissimilar and

similar test items can provide evidence on the validity claim that a measure assesses the
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construct that it purports to assess based on the internal structure of the measure. The
interpretations of the size of the correlations in the following sections were based on the
general standards of Cohen (1988, 1992) who suggested that correlations less than .29
corresponded with weak relationship among the variables, correlations between .30 to .49
corresponded with moderate relationships among the variables, and correlations .50 or
higher corresponded with strong relationships among variables.

Heterogeneity and homogeneity evidence. Performance variability can first be
investigated in the relevant descriptive statistics (range and standard deviation) for the
DMMA (see the subsequent section for more detail). Certain patterns in the descriptive
statistics support the validity of DMMA interpretations including a wide range of
performance that would indicate sensitivity to multiple levels of performance and a
symmetrical distribution of performance outcomes with few outliers, which parallel a
normal distribution. Descriptive statistics also provide an important foundation for
inferences regarding the performance of the general population and future performance of
the children in this sample based on their current performance.

The variation and correlations between the performance on the individual
stimulus types on the DMMA-RD can be explored for both homogeneity and
heterogeneity. Homogeneity can be explored by comparing performance on similar
stimulus types that were included on both DMMA subtasks. Theoretically, similar
stimulus items were expected to demonstrate strong relationships with larger, significant
correlations that indicate homogeneity as compared to dissimilar stimulus items. These

dissimilar items were expected to demonstrate weak relationships with smaller,
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insignificant correlations that indicate the heterogeneity.

Heterogeneity was explored by comparing performance on the dissimilar stimulus
types of the accurate word pairs with the foil/inaccurate word pairs (i.e., arm and army)
that needed to be included on the DMMA-RD task to provide some contrast for
discrimination of the accurate word pairs (i.e., egg and eggs). Inaccurate/foil word pairs
mimicked the addition of a morphemic ending without the added meaning versus the
accurate word pairs that include the addition of a morpheme have fundamentally different
relationships to meaning. The meaning of an inaccurate/foil word pair is an encapsulated
whole within a word (i.e., one bound morpheme). The meaning of an accurate word pair
involves two separate, meaningful units (i.e., morphemes) that both contribute to the
overall meaning of a word (i.e., morphologically complex). Therefore, low correlations
were expected between these two stimulus types because of their varied connection to
meaning. The comparison of performance on the accurate versus the inaccurate/foil word
pairs was theoretically expected to demonstrate heterogeneity in small and insignificant
correlations. A weak relationship was expected between these stimulus types due to an
underlying dissimilarity. The DMMA-EP task could only be used to explore homogeneity
since all the stimuli represented accurate word pairs. The comparison of performance
among the accurate word pairs was expected to demonstrate homogeneity because of the
underlying similarity. Moreover, large and significant correlations among these items
would indicate a strong relationship between similar stimulus types. The heterogeneity
and homogeneity of the performance for the DMMA-RD and DMMA-EP was examined

further using the correlations between stimulus types.
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Correlations. Based on the construct, a heterogeneous relationship was expected
in the performance between the stimulus types that targeted the accurate word pairs and
the foil/inaccurate word pairs (i.e., dissimilar word pairs). The correlations between each
stimulus type by DMMA task are listed in Table 12. Medium correlations (.22 - .32) were
found between the accurate and foil/inaccurate stimulus types on the DMMA-RD.
Likewise, small to medium correlations (.18 - .33) also were found between the accurate
stimuli on the DMMA-EP and the foil/inaccurate stimuli on the DMMA-RD. These
divergent findings indicated heterogeneity in the DMMA-RD performance only on these
dissimilar items. Conversely, large correlations were found between both similar stimuli
(i.e., accurate-to-accurate and foil-to-foil) that indicated homogeneity in the performance
on both the DMMA-RD (.76 - .84) and DMMA-EP (.87). These convergent findings
corresponded to homogeneity in the performance on both of the similar stimulus types.
However, only very small to medium correlations (-.01 - .32) were found between the
accurate stimulus items across the two tasks (DMMA-RD vs. DMMA-EP), which may
reflect the difference between the tasks (task variance) themselves rather than
morphological awareness (construct variance).

On the whole, the correlations among stimulus types on the DMMA-RD and
DMMA-EP exhibited the expected patterns of heterogeneous and homogeneous
performance. However, the correlations between performance on similar stimulus types
within the two tasks (DMMA-EP and DMMA-RD) were substantially larger than the
similar stimulus types between the two tasks that may be connected to the difference

between the tasks.
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Reliability

The reliability of performance on a measure provides an additional source of
evidence related to the validity of interpreting performance as an indicator of an
underlying construct. Internal consistency, test-retest reliability, and interrater agreement
can support the validity of interpretations of DMMA performance by providing evidence
that performance was consistent across individual stimulus items, multiple
administrations, and different raters, respectively. Consistency across test items
demonstrates a measure’s reliability in the measurement of targeted elements of the main
construct (e.g., judgment or expression of the individual morphemes as an indicator of
morphological awareness) whether within a single administration or across
administrations. The consistency of individual rater’s judgments of performance was also
essential to the validity of interpretations of DMMA performance because different raters
may demonstrate some variation in how they record/score individual performance (e.g.,
one rater may award full points for a response when another awarded only partial points).
Consistent, reliable results were critical to validity of interpretations of DMMA
performance because they rule out common alternative interpretations of results. It is
important that a measure provides a relatively equivalent, consistent picture of
performance between individual stimulus items, across multiple administrations, and
across performance judgments.

Internal consistency. The internal consistency of a measure refers to whether the
interpretations of performance on a measure yield similar results across the individual

items. There are several ways to explore the internal consistency of test items: split-half
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and Cronbach’s alpha.

Split-half. Split-half reliability focused on the internal consistency of performance
interpretations from within an administration of a measure. Split-half reliability is
calculated by dividing a measure into two equivalent parts (e.g., first half compared to
second half or odd-numbered items compared to the even-numbered) and computing the
correlation between an individual’s scores on the two halves. The split-half reliabilities
for each form of the DMMA using these divisions of equal halves and odd v. evens are
included in Table 13. The split-half reliabilities for the DMMA ranged from 0.81 to 0.96.
These findings indicated that the individual forms of the two DMMA tasks demonstrated
strong internal consistency yielding similar, consistent performance when various
combinations of the individual stimuli were examined.

Cronbach’s alpha. The coefficient alpha or Cronbach’s alpha (CA) expanded the
calculations of split-half reliability to include an average of all the possible split-half
combinations. As a measure of reliability, a high CA would indicate that the individual
items of the DMMA result in reliable performance. It is important that additional stimuli

help to explain the performance interpretations rather than repeating the information

Table 13

Split-Half Reliability for the DMMA

Form A Form B
Measure Equal halves  Odds vs. evens”  Equal halves®  Odds vs. evens”
DMMA—RD .809 .865 .895 925
DMMA—EP .938 956 935 932
DMMA—Total 922 941

“ Equal halves method—A (1-15 vs. 16-30) and B (31-45 vs. 46-60).
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already provided by the prior stimulus items (i.e., limited redundancy within the test
content). For example, high CA values may indicate a large amount of redundancy rather
than true performance reliability. Similarity between the mean and standard deviations
can support the comparability of the interpretations that the individual stimulus items
measure morphological awareness. According to Nunnally (1978), the coefficient alpha
can be quantified on a scale from 0.00 for no consistency to 1.00 for perfect consistency.
Interpretations of reliability generally begin with at least .60 to .70 being acceptable for
exploratory studies; however, reliability results between .80 to .90 are generally
acceptable and applicable to all research whether exploratory or applied research
(Nunnally, 1978). The CAs for each DMMA forms were within the acceptable category
for all research ranging from .84 to .96 (see Table 14). These results confirmed the
individual split-half reliabilities described in the prior section and provided additional
evidence of the strong internal consistency of the DMMA measure.

Test-Retest reliability. Test-retest reliability focused on the consistency of
performance across multiple administrations of a measure. Although similar to the above
reliability analyses, test-retest reliability can be impacted by time and experience, which

could directly contribute to a variation in performance. The separate administrations of

Table 14

Coefficient Alpha (CA) for the DMMA

Task Form A Form B Total
DMMA-RD .844 .887 924
DMMA-EP .936 .908 955

DMMA-Total .909 913 950
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the forms of the DMMA tasks allowed for the calculation of test-retest reliability. The
Form-A (i.e., stimulus items 1 to 30) and Form B (i.e., stimulus items 31 to 60) for both
the DMMA-RD and DMMA-EP were administered in separate sessions within the
scheduling parameters described in the Methods section. The test-retest reliability was
calculated for the two DMMA tasks (i.e., DMMA-RD or DMMA-EP) and the DMMA -
Total using an equal halves division (i.e., directly comparing Form A to B; see Table 15).
Few general guidelines exist for the acceptable levels of test-retest reliability especially
since outcomes can be directly impacted by time elapsed between administrations
(Crocker & Algina, 2008). Since test-retest reliability is based on a correlation between
multiple administrations of the same measure, the general correlation guidelines can be
applied to these outcomes. The results showed large test-retest correlations for each
subtask and the DMMA-Total.

Interrater agreement on responses. Interrater agreement on responses provides
evidence of reliability based on the level of consensus on rating examinees’ performance
by multiple examiners. It can be quantified by both percent agreement and Cohen’s kappa
(Cohen, 1960). Interrater agreement was calculated for the DMMA-EP only since the
responses were given orally and scoring could have been impacted by a subjective
judgment of accuracy.

Percent agreement. A blinded reviewer (a graduate student in a communication
sciences and disorders program who was not present when the items were originally
scored by the primary scorer) rescored 30% of each location with the original scoring

guidelines (i.e., 24 protocols of each form—A and B) of the DMMA-EP protocols from
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Table 15

Test-Retest Reliability for the DMMA

Method DMMA-RD DMMA-EP DMMA-Total
Equal Halves method—A v. B .879 .870 .810

audio recordings that were randomly selected and balanced across form, location, and
teacher/classroom to ensure a representative sample of the entire data set. The interrater
agreement was calculated by comparing the scoring results of the primary author and the
blinded scorer. The interrater agreement was 76% on the entire crosschecked sample with
74% agreement on the Form A and 78% agreement on Form B. The disagreements
among the scorers appear to be due mainly to the discrepancy between the primary author
having the benefit of scoring the children’s “live” responses as they were given as
compared to the blinded scorer having to rely on audio recording(s) of imperfect quality.
Cohen’s kappa. Interrater agreement can also be evaluated by calculating
Cohen’s (1960) kappa. Cohen’s kappa enhances the estimates of interrater agreement by
adjusting for the chance level of agreement. This results in a more rigorous estimate of
interrater agreement reliability. Cohen’s kappa for the DMMA-Total was .749. The
interrater agreement findings indicated an acceptable level of agreement between raters

and suggested that the results were only minimally affected by differences among raters.

Comparisons of Morphological Awareness Performance

Since morphological awareness is an emergent skill in young children, floor

effects have been found when current assessments have been used to assess this skill in
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this population. Floor and/or ceiling effects present two difficulties to the valid
interpretations of DMMA performance as truly measuring morphological awareness. If
morphological awareness is a continuously distributed skill, floor and/or ceiling effects
would indicate that the DMMA performance did not correspond to this understanding of
morphological awareness. Furthermore, floor and/or ceiling effects can prevent the
detection of performance differences among children who achieve the same
morphological awareness score. Comparison of the performance features, like
distribution of performance, frequency of prompt use, correlation, and classification
prediction, of the DMMA to an established measure of the same construct like the
Morphological Completion measure, was another evidence source for the validity of
interpreting DMMA performance as reflecting morphological awareness in young
children with respect to the response processes. These performance features are discussed
in the succeeding sections.

Descriptive Statistics for the Morphological
Awareness Measures

The descriptive statistics (mean, standard deviation, range, skewness, and
kurtosis) for the morphological awareness measures are presented in Table 16 for the
entire group, Table 17 by performance group and Table 18 by gender. Additionally, the
histograms of the score distributions with a skewness statistic of +0.5 are shown in Figure
6.

Mean performance. The entire sample and typically performing group both

outperformed the at-risk group on the DMMA-Total as expected. The entire sample
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Table 16

Morphological Awareness Measures: Descriptive Statistics—Total Sample (N = 78)

Measure Mean SD Min Max Skewness Kurtosis
MC 22.17 6.01 0 30 -1.599 3.251
DMMA-Total 350.81 62.42 106 451 -1.558 3.100
DMMA-RD 169.65 37.63 60 229 -0.541 -0.011
DMMA-EP 181.49 39.86 16 222 -2.617 8.034

Note. All measures used raw scores; MC = Morphological Completion; Skewness SE = 0.272; Kurtosis SE
=0.538.

exhibited a higher mean performance on the DMMA-EP than the DMMA-RD. The
typically performing group paralleled this performance trend. Conversely, the at-risk
group exhibited a higher mean performance on the DMMA-RD than the DMMA-EP but
these findings should be interpreted with caution because of the small size of this
subgrouping.

A direct comparison of the mean performance between the Morphological
Completion and DMMA cannot be completed due to the large difference in points
possible on the measures. However, examining the percentage of points achieved by the
children on these measures can provide the basis for a comparison of performance. The
entire sample appeared to exhibit comparable skill as suggested by the 74% of points
awarded on both measures. However, the entire sample achieved 76% of the points
possible on the DMMA-EP that represented a more analogous task to the Morphological
Completion measure while they achieved 71% of the points possible on the DMMA-RD.

It is important to note that the typically performing group outperformed the at-risk group



131

"goea 10y oqrssod syurod [e101 04T = JA-VINING
pue Y-VININQ -2lqrssod syurod [e101 084 = [&10-VIAIAQ -2[qrssod syutod [e10) 8¢ - uonajduwo) [esrsojoydioy = DA 16171 = ASTI-IV
‘986°( = Suruaograd A[[eordA1—7¢ - S1S0UNY (919°() = SNV ‘L6270 = Suruniojrad A[[eord4A |—7¢ SSoumMaYS ¢SOI00S MBI 9SN SOINSBIW [[ 2ION

el 00 6L'¢ SS0- 86°0- 061-91 €9 9Tl 98¢ IV 1- ¢cc901 0T €6l dd
IS0 1248 122! 69°0- 0ro 6CC08 Ly (43! 0¥°0 29°0- 6CC09 133 €L1 ay
LT 100°>  09°¢ 69°0- €¢0- LO¥-901 16 9LT §so SLO- ISv-v¥C [4% 99¢ [e10L
VININA
67’1 100"> CL'S cLo" (43 Va 620 6 Sl £8°0 8L°0" 0¢-01 14 144 ON
P d 7 SISOUNY  SSAUMIYS o3uey as W SISOUNMY  SSAUMIYS o3uey as W IS
suosLedwo)) (€1 = u) sy (69 = u) Surroyaad Aeord£,

SINSIY 153 [ -1 YIIN dnoar) 20uvuLiofud g Ag—so13S112100.40Y ") 2a13dL1dso( :Lioppg Aov.12317/23vN3un|

LT 9IqeL



132

= DIN “05L°0 = d[BWd] ‘€€L°0 = d[BN—HS—SISopny ¢

"0100§ MBY = SY ‘yoes 103 9[qissod
syutod [e101 047 = dA-VININA PUe d-VININQ :2[qissod syutod 230} (084 = [e10L-VININQ -2[q1ssod syutod [e10) g¢ - uonajdwo) jesrsojoydioy

€8€°0 = O[BW ‘b€ () = I[BIN—HAS—SSOUMIYNS ‘SOI00S MBI SN SAINSLIW [[Y 2JON

900 (47 8C0 6v'9 e 61C-L1 144 081 LTl €6'C ¢CT91 9¢ €81 dd
610 Geo SI'e 0T0 LS 0" ¥CC-09 6¢ 091 89°0- ev0- 6CC-66 133 8L1 adq
(40 991 or'1 0v'c 13 9-901 IL 823 LO€E 0¢I- [S-0L1 €S 09¢ [e10L
VININA
60 eI 9’1 161 el 0¢-C L 1C yTL €0'¢C 0€-0 S €C O
p d 7 SISOMNY]  SSOUMOYS a3uey as W SISOMNY  SSOUMOYS oSuey as W QINSBIN
suosLedwo)) (8¢ = u) orewd

(ov = u) STeN

SINSY 153 [} YIM UopUdL) Ag—-S21JS1.42Jo0040Y") 241d1498d(J A1 g LoD42)17T/23DNIUDT

81 2IqeL



133
as expected on all of these morphological awareness measures based on the mean
performance.

Standard deviation and variability. The entire sample and at-risk group
exhibited more variability on the DMMA-EP versus the DMMA-RD as demonstrated in
the standard deviation(s) and range of score(s) while the typically performing group
demonstrated more variability on the DMMA-RD versus the DMMA-EP. The difference
between the standard deviations was the smallest for the entire sample followed by the
typically performing group. The at-risk group exhibited the largest difference in standard
deviations between the DMMA subtasks, which supports the highest level of variability
overall compared to the typically performing group and the entire sample. However, due
to the small sample size of the at-risk group, these results should be interpreted with
caution.

The Morphological Completion performance of the entire sample covered the
range of the points possible on the measure. The typically performing group’s
performance reflected less variability as exhibited in a smaller range and standard
deviation than the at-risk group. The at-risk group’s performance, conversely,
demonstrated more variability than the typically performing group exhibiting the same
range as the entire sample and with a higher standard deviation. These patterns of
performance for both subgroupings were also seen in their performance on the DMMA
and subtasks.

Skewness. The top row of Figure 6 shows the morphological awareness

performance distributions for the entire sample. The performance on all the entire sample
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performing group, and bottom = at-risk group. The columns correspond to the measures:

first column on left = Morphological Completion measure, second column = DMMA -
Total, middle column = DMMA-EP, and the last column = DMMA-RD. ES = Entire
Sample; TP = Typically performing; AR = At-Risk; Morph Comp = Morphological

Completion
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exhibited highly, negatively skewed performance on all the morphological
awareness measures, except for a moderate skew on the DMMA-RD. A negative skew
corresponded to the clustering of performance towards higher values with an extended
tail reaching towards the lower values. Performance on the DMMA-EP reflected the most
negative skew (Skewness = -2.62) followed by the Morphological Completion measure
that was also highly, negatively skewed (Skewness = -1.60). The DMMA-RD was only
moderately skewed for the entire sample (Skewness = -0.54). Some outliers were noted in
the performance of the entire sample. The Morphological Completion and DMMA-Total
measures appeared to exhibit similar skewness (i.e., within -0.04) for the entire sample.
In conclusion, the DMMA performance distributions of the entire sample demonstrated a
trend toward the presence of a possible ceiling effect for the DMMA-Total, but no perfect
scores were achieved (i.e., highest score achieved = 451; total possible score = 480). The
inclusion of the DMMA-RD in the DMMA-Total appeared to have provided some
balance to the DMMA-Total (i.e., less skew and more symmetry) compared to the
DMMA-EP alone.

The results for the typically performing group parallel those of the entire sample

since this group contributed the majority of the performance to the entire sample (i.e., 65
children out of 78). The typically performing group exhibited less skew than the entire
sample demonstrating a high, negative skew only on the DMMA-EP and moderate skew
on the other measures of morphological awareness (refer to the middle row of Figure 6).
The skewness of the typically performing group’s performance on the Morphological

Completion and DMMA-Total measures was also comparable (i.e., within -0.03) like the
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entire sample. The spread of scores noted on the Morphological Completion, DMMA -
Total, and DMMA-RD for the typically performing group demonstrated a moderate
negative skew. A few possible outliers were apparent on all the morphological awareness
measures except the DMMA-Total. In brief, the results of the typically performing group
mirror those of the entire sample with some negative skew noted in the DMMA and
subtasks, but less than that of the entire sample.

The distributions of the at-risk performance group presented a different pattern of
results. Although these results should be interpreted with caution because of the small
performance group sample size of 13 (compared to the generally acceptable minimum
group size of 30) and the limited proportion of the entire sample that this group
represents. The distributions of the at-risk group exhibited a wider spread, which likely
related to their less developed, emergent morphological skill compared to their more
developed typically performing peers. The DMMA-RD distribution was roughly
symmetrical as demonstrated by the minimal positive skewness statistic (Skewness =
0.10). Like the typically performing group and the entire sample, the at-risk group’s
performance on the Morphological Completion and DMMA-Total measures exhibited
similar skewness (i.e., within -0.01). Interestingly, the DMMA-EP demonstrated a
bimodal distribution with high variability (i.e., larger SD compared to DMMA-RD - the
most comparable task). The skewness statistic of -.98 also indicates that this distribution
lacks symmetry. A trend toward potential floor and ceiling effects appeared to be present
for this measure. However, the distribution for the DMMA-Total for the at-risk group

appeared to be the most symmetrical of all the comparable distributions among the
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performance groups and entire sample (Skewness = -.33).

In conclusion, the Morphological Completion and DMMA-Total resulted in
similar distributions across the performance of the current study sample. On the whole,
the DMMA-Total appeared to better approximate a symmetrical distribution of
performance for the current sample compared to the individual subtasks, especially for
the at-risk group. Moreover, the morphological awareness performance distributions of
the entire sample demonstrated a trend toward the presence of a possible ceiling effect for
the DMMA-EP and Morphological Completion measures; however, only a few perfect
scores were achieved on the Morphological Completion measure. Finally, the typically
performing group outperformed the at-risk group as expected, but the at-risk group’s
performance distribution was the most symmetrical. Nonetheless, the results for the at-
risk group should be interpreted with caution because of the small size of this

subgrouping.

Group Comparisons

The children’s performance on the morphological awareness measures were also
compared using a 3 x 2 x 2 ANOVA with location (EBLS, Wilson, and Adams),
performance group (typically performing and at-risk), and gender (male and female) as
between-subjects’ factors. This analysis was conducted to investigate the effects of these
three independent variables on each morphological awareness measure. Homogeneity of
variance was confirmed for the Morphological Completion and DMMA-RD measures,
but not for the DMMA-Total and DMMA-EP (i.e., dependent variables).

By location. A main effect of location was found for all of the morphological
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awareness measures (MC - p <.001, n? = .244; DMMA-Total—p = .033,n% = .097;
DMMA-EP—p < .001, n? = .218) except for the DMMA-RD indicating a significant
difference in the children’s performance on these measures based on location (see Table
19); therefore, follow-up pairwise comparisons were also calculated to further explore
these main effects. A pairwise comparison with a Bonferroni adjustment for the
Morphological Completion performance based on location was only significant between
Wilson and EBLS (p <.001, d = .674) with the children at EBLS demonstrating stronger
morphological completion skill as compared to the children at Wilson. Similarly, a
pairwise comparison with a Bonferroni adjustment for the DMMA-Total performance
based on location was only significant between EBLS and Wilson (p = .018, d = .587)
with the children at EBLS also demonstrating stronger skill on the DMMA-Total as
compared to the children at Wilson. Finally, a pairwise comparison with a Bonferroni
adjustment for the DMMA-EP performance based on location was significant between
EBLS and Wilson (p <.001, d =.717) and Adams and Wilson (p =.041, d = .443) with
the children at EBLS and Adams demonstrating stronger skill on the DMMA-EP as
compared to the children at Wilson.

By performance group. Main effects for the performance groups were also
found for the morphological awareness measures paralleling the previously reported
results reported above for the language and literacy battery (see Table 19) with effect
sizes ranging from .06 to .39 (i.e., medium to large effects) based on the guidelines of
Cohen (1988) and Miles and Shevlin (2001). The subsequent interaction effects revealed

significant interactions between location and performance, and among location,
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performance group, and gender for all the morphological awareness variables, except the
DMMA-RD (see Table 20). In conclusion, the morphological awareness measures
appeared to be sensitive to performance differences in young children who are
developing this emergent skill.

By gender. A significant main effect for gender was found for the DMMA-RD
with a medium effect size. The male group appeared to demonstrate stronger
performance on the DMMA-RD as shown in the higher mean score and lower standard
deviation (i.e., less variability).

In sum, these results indicated that the children enrolled at EBLS and Adams
demonstrated stronger morphological awareness skill than those at Wilson. Additionally,
these results indicated that the children in the typically performing group outperformed

their peers who were at-risk for literacy difficulty on language measures as expected.

Frequency of Prompt Use

The frequency of prompt use provided another way to examine the response
processes of the children on the DMMA. The frequency of prompt use reflected the level
of independence of accurate responses. For example, an accurate response to Prompt #1
indicated the most independent accuracy because no additional prompting was provided
to elicit this response; conversely, an accurate response to Prompt #4 indicated the least
independent accuracy because maximal prompting was provided to elicit this response.
Ideally, independent, accurate performance can be interpreted as mastery of this skill. It
was expected that accurate responses would require a range of prompts across the

children’s performance depending on their morphological awareness skill development



141

"G0° > d 1 JueOYIUIIS A[[BONISHBIS

‘uond[dwo)) [eo130[0ydIOIN = DA "SOI00S MBI PISN SOINSBOW ([ "2JON

960 *010° 980°L 0 960 LS8'C S0} o1 ovec 91 x£00° (444" dd-VININA
9¢0° 61r 681'C €0’ 8l €6TC 600° 6CL 81¢€°0 0¥0° 9¢T 06¢'1 @I-VINNA
960 x010° YO1'L 100" > 026 0100 6¢£0° yoCT 6S¢’l 680° 2440 €8¢ [BI0L-VININA
650° 594 89I'Y 0¥0° 001" 08L°C 810° (45 0090 1249 100" > €6L°01 ON
-l d A Ll d A l d A Ll d A ISBIN
Iopuog X douewLIoIad X Uoned0] IOpUST X 9OUBULIONS I9puad X Uored0] doueuntojrod X uoneoo|

S102fJFT UOLOVADIU] :2ANSDIPN SSPUIUDM [DI130]0YdA0p 4G Y AONY ADMY-OM] 7 X 7 X €

0C91qeL



142
because of the emergent nature of this skill. Prompt use can provide supportive evidence
for the valid interpretation of DMMA performance across children with varying levels of
morphological awareness. Several patterns of performance were demonstrated in the
frequency of prompt use among the prompts, performance group and DMMA task (see
Table 21).

Prompt #1, the initial stimulus prompt without any additional prompting,
successfully elicited accurate responses with the most frequency for both performance
groups. As expected, Prompt #1 was more effective for the typically performing group
than the at-risk group. Prompt #2, the stimulus prompt with emphasis on the targeted
word pair, successfully elicited accurate responses about 15% of the time for both
performance groups and across the tasks. Both Prompt #3, the stimulus prompt with
visuals of the targeted word pair, and Prompt #4, the stimulus prompt with both emphases
on and visuals of the targeted word pair, successfully elicited accurate responses less than

10% of the time across both the tasks and performance groups.

Table 21

DMMA_: Frequency of Prompt Use—By Performance Group

Typically performing group (n = 65) At-risk group (n =13)
Prompt DMMA-RD (%) DMMA-EP (%) DMMA-RD (%) DMMA-EP (%)
Prompt #1 56 65 48 39
Prompt #2 14 18 13 13
Prompt #3 8 2 9 5
Prompt #4 4 2 4 4

Inaccurate 17 12 26 39
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Inaccurate responses remained for the at-risk group in about a quarter of the
stimulus items following the administrations of all the prompts—this is approximately
twice the percentage of inaccurate responses in the typically performing group. These
results highlighted the differences in-prompt effectiveness based on group and task
performance and have implications for the use of dynamic assessment with young
children who demonstrate performance differences. Prompt #1 resulted in success most
frequently although slightly more often for the typically performing group as compared to
the at-risk group. The frequency of accurate responses decreased through the successive
prompting levels from Prompt #2, #3, and #4 with very similar patterns across both
performance groups. Differences between performance groups were a result of the
increased accuracy with Prompt #1 exhibited by the typically performing and number of

items that were inaccurate after all prompts were exhausted for the at-risk group.

Correlations

Correlations were calculated to investigate the relationships
between the measures of morphological awareness in young children (see Table 22). The
correlations between the Morphological Completion measure and the DMMA ranged
from medium to large (i.e., range from » = .42 to » =.77) and were significant at the p <
.01 level. More specifically, a large correlation was found between the Morphological
Completion measure and DMMA-Total (r = .744), which suggests that these two
measures may be tapping into the same construct. The large correlations of » = .79 and r
= .82 between the DMMA-Total and the subtasks (DMMA-RD and DMMA-EP,

respectively) were expected since the subtasks were combined to create the DMMA -
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Table 22

Correlations for the Morphological Awareness Measures: All Participants (N = 78)

Measure 1 2 3 4
1. MC 1

2. DMMA-Total .744%%* 1

3. DMMA-RD A21%%* 8T 1

4. DMMA-EP T6TH* 819%* 294%* 1

Note. All measures used raw scores. MC = Morphological Completion.
** significant at the p < .01

Total score. Although the medium correlation (r = .29) between the DMMA subtasks was
unexpected, this could demonstrate that each of the tasks is measuring two separate
aspects of morphological awareness, judgment and expression. The overall performance
of the entire sample indicated that performance on the Morphological Completion
measure strongly and significantly related to performance on both the DMMA- Total (» =
.74; p <.01) and DMMA-EP (r =.77; p <.05).

Classification: Sensitivity and specificity. Beyond the correlational similarity of
performance scores on the Morphological Completion and DMMA measures, another
way to investigate the relationship between these measures is to examine the degree of
agreement between each measure’s classifications of student performance. Similarity of
performance can be examined on how accurately classifications based on one test can be
predicted based on their scores on another morphological test. In this analysis, the
performance classification, based on the Morphological Completion measure as the
established standard, was used to determine how well the DMMA scores approximated

this classification. These further analyses of the results were included in the current study
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to assess the utility of the Morphological Completion measure and DMMA as
classification tools to inform early literacy screening in young children. Performance
predictions can be classified into four groups: (a) true positives = weak morphological
skill accurately identified; (b) false positives = strong morphological skill identified as
weak; (c) true negatives = strong morphological skill accurately identified; and (d) false
negatives = weak morphological skill identified as strong. Predictive sensitivity refers to
the number of children accurately identified with weak morphological skill (i.e., true
positives) compared to the tofal number identified as weak in morphological skill.
Conversely, predictive specificity refers to the number of children accurately identified
with strong morphological skill (i.e., true negatives) compared to the fotal number
identified as strong in morphological skill. A guideline of .70 or greater is generally
considered an acceptable level of prediction for these statistics. A useful measure
balances its predictive sensitivity with predictive specificity.

Cut-off scores were needed as the basis for classification into performance groups
(i.e., typically performing and impaired) to inform diagnosis. On the Morphological
morphological awareness measures reflected a negative skew for the entire sample. The
Completion measure, the conventional cut-off of a score of 7 or below (i.e., one standard
deviation below the mean of 10) was used to identify children with weak morphological
skill. Two cut-off scores for the DMMA and subtasks were calculated using the SPSS
software (Version 21; IBM Corp., 2012) in order to provide a basis for comparison of the
accurate classifications of the children’s performance. A cut-off score of 329 or 341

=, rovided the most balance among sensitivity (1.e., 85. o for both) an
AUC = .764) provided th bal g sensitivity (i.e., 85.71% for both) and



146
specificity (i.e., 78.87% and 76.06%, respectively) for the DMMA when compared to the
classifications of the Morphological Completion measure. Table 23 compares the
classification predictions based on the children’s performance on the DMMA-Total and
the Morphological Completion measure. For example, the Morphological Completion
measure and DMMA-Total with a cut-off score of 341, both classified six children as at-
risk while 17 children were classified as typically performing by the Morphological
Completion measure but as at-risk by the DMMA-Total at this same cut-off. As detailed
in the beginning of this section, these comparisons provided additional evidence for the
relationship between the Morphological Completion and DMMA-Total measures beyond
the correlational evidence. In sum, with Morphological Completion measure used as a
standard, the DMMA-Total showed acceptable levels of classification accuracy for

identifying performance differences.

Relationship with Other Language and Literacy Skills

Comparing the performance on the DMMA with the performance on other

language and literacy skills can also provide evidence for the valid interpretation of the

Table 23

Classification prediction matrices for the Morphological Completion and the DMMA

Morphological completion Morphological completion
DMMA DMMA
341 CO Weak MA  Strong MA  Total 329 CO Weak MA  Strong MA  Total
Weak MA 6 17 23 Weak MA 6 15 21
Strong MA | 54 55 Strong MA 1 56 57
Total 7 71 78 Total 7 71 78

CO = Cut-off Score; MA = Morphological awareness.
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former through convergence or divergence. A strong relationship between two variables
demonstrates convergence while a weak relationship demonstrates divergence. Validity is
supported when the obtained correlations correspond with the expected patterns of
correlations based on theoretical relationships among the constructs. The skills targeted in
the language and literacy battery varied in their expected levels of convergence and
divergence with the DMMA. The language measures (i.e., Elision—phonological
awareness, Vocabulary, Sentence Imitation - general language ability) and the literacy
measures (Word Identification, Word Attack, and Spelling) were expected to demonstrate
the most convergence while the Matrices measure (i.e., general cognitive ability) was
expected to demonstrate the most divergence with the morphological awareness measures
(DMMA and MC). Like the above comparison within the construct of morphological
awareness, both correlation and classification comparisons were conducted among the

language and literacy skills included in the assessment battery of the current study.

Correlations

The correlations among the language and literacy skills, including the DMMA,
ranged from very small to large. For the entire sample, the DMMA-Total moderately
correlated (i.e., range from » = .12 to » = .74; p < .01) with all the other language and
literacy skills, except for the Matrices - general cognitive ability measure (see Table 24).
The DMMA-Total exhibited the strongest correlation with the Morphological
Completion measure (» = .74) followed by other language measures (Vocabulary,
Sentence Imitation - general language ability, and Elision - phonological awareness) and

the literacy measures (i.e., Spelling, Word Attack, and Word Identification) while it
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exhibited the weakest correlation with the measure of general cognitive ability (i.e.,
Matrices). This pattern of results paralleled the expectations that the DMMA-Total
should correlate more strongly with skills that, theoretically, should be highly related than
with lesser-related skills.

The Morphological Completion measure demonstrated small to medium
correlations with the other language measures (Sentence Imitation, Elision and
Vocabulary; ranging from r = .44 to r = .66; p < .01) and with both Word Attack
significantly (» =.30; p <.01) and Spelling (» = .25; p <.05). The Morphological
Completion measure and the DMMA-Total exhibited roughly equivalent, strong
correlations with Vocabulary. The DMMA-Total exhibited slightly larger correlations
with the Elision, Word Identification, Word Attack, and Spelling measures than
Morphological Completion. However, the Morphological Completion measure exhibited
a larger correlation with Sentence Imitation than the DMMA-Total. Interestingly,
Morphological Completion was not significantly correlated with Word Identification (» =
21; p =.059) like the DMMA-Total (» =.31; p <001). In conclusion, the correlational
results between the DMMA-Total and other measures followed the expected pattern of
performance by demonstrating the strongest connection to the other morphological
awareness measure, followed by the language measures, then literacy measures, and
finally, the general cognitive measure.

Classification: Sensitivity and specificity. The degree to which the performance
classifications between the DMMA-Total and the Sentence Imitation measure related can

also inform the validity of the interpretations of overall DMMA performance. Like the
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above comparison with the Morphological Completion measure, it was important to
explore whether the overall DMMA performance can predict classification outcomes of a
distinct yet related language construct (i.e., general language ability) for the typically
performing and at-risk performance groups. As discussed above, several cut-off scores
for the DMMA-Total and subtasks were calculated using SPSS software (Version 21;
IBM Corp., 2012) in order to provide a basis for comparison of the accurate
classifications of the children’s performance. A cut-off score of 341 (AUC = .764)
provided the most balance among sensitivity (i.e., .77) and specificity (i.e., .80) for the
DMMA-Total predicting performance group membership. Table 25 compares the
classification predictions based on the children’s performance on the DMMA-Total and
the Sentence Imitation measure.

For example, Sentence Imitation and DMMA-Total with a cut-off score of 341
both classified ten children as at-risk while 13 children were classified as typically
performing by Sentence Imitation but as at-risk by the DMMA-total at this same cut-off.
This is an example of a classification error with this cut-off score resulting in over-

identification of children into the at-risk group. There were relatively few errors of under-

Table 25

Classification prediction matrices for the Sentence Imitation and the DMMA-Total

DMMA Sentence imitation DMMA Sentence imitation

341 CO AR TP Total 329 CO AR TP Total
At-risk (AR) 10 13 23 At-risk (AR) 9 12 21
Typical (TP) 3 52 55 Typical (TP) 4 53 57
Total 13 65 78 Total 13 65 78

CO = Cut-off Score; Performance Groups - AR = At-Risk Group; TP = Typically performing group.
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identification. These comparisons provide additional evidence for the relationship
between the Sentence Imitation and DMMA-Total measures beyond the correlational
evidence. In summary, the comparison of the sensitivity and specificity between the
DMMA-Total and Sentence Imitation measure revealed acceptable levels of
classification accuracy for identifying performance differences and provided support for

the validity of the interpretations of overall DMMA performance.

Morphological Awareness Contributions to Literacy Skills

The second research question of the current study explores the contributions of
morphological awareness as measured by the DMMA to literacy skills.
Correlations of Phonological Awareness
and Morphological Awareness with
Other Literacy Skills

The correlations among the language and literacy skills assessed in the current
study are included in Table 24. For the entire sample, phonological awareness (i.e., the
Elision measure) moderately correlated with the early language (i.e., Sentence Imitation
=.60; Vocabulary » = .38), and general cognition measures (i.e., Matrices r = .28).
Furthermore, phonological awareness also moderately correlated with the literacy
measures: Word Identification (» = 0.47), Word Attack (» = 0.61) and Spelling (» = 0.53).
Finally, phonological awareness moderately correlated with the Morphological
Awareness measures: Morphological Completion (» = .44) and DMMA (r = .47). All of
these correlations were significant at either the p <.05 or p <.01 levels. All the

correlations between the phonological awareness measure and language and literacy
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battery were greater than the correlations between morphological awareness and the same
language and literacy measure(s).

Contributions to the Variance in
Literacy Skills

Since phonological awareness and morphological awareness significantly
correlated with each other and with word-level reading (i.e., a composite score of the
Word Identification and Word Attack measures) and spelling, step-wise linear
regressions were performed to examine the contributions of the independent variables,
phonological awareness and morphological awareness, to the literacy skills (see Table
26). The first step-wise regression revealed that phonological awareness accounted for
34% of the unique significant variance in word-level reading (R’ = .34; p < .001) after
controlling for performance group with the whole equation accounting for 58% of the
variance in word-level reading. The performance groupings did not significantly
contribute to this equation (p = .478). When morphological awareness was added to this
equation the overall variance increased by 2%; however, this change was not statistically
significant (R’ change = .017; p = .170). The performance groupings also remained non-
significant (p = .223).

In a second step-wise regression, morphological awareness was entered first and
incremental improvement was investigated by entering phonological awareness. This
analysis revealed that morphological awareness accounted for 12% of the variance in
word-level reading (R’ = .12; p = .002) after controlling for performance groupings with

the whole equation accounting for 35% of the variance in word-level reading. The
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performance groupings did not contribute significantly to this variance (p = .223). When
phonological awareness was added to this equation the overall variance increased to 60%
of accounted variance with phonological awareness adding 23% unique, significant
variance (R’ change = .231; p <.001) to this regression equation. Morphological
awareness and the performance groupings did not remain statistically significant
contributors to this equation.

Step-wise linear regressions were performed to examine the contributions of each
independent variable (phonological awareness and morphological awareness) to spelling
skills (see Table 26). The first step-wise regression revealed that phonological awareness
accounted for 29% of the unique significant variance in word-level spelling (R? = .287; p
<.001) after controlling for performance groupings with the whole equation accounting
for 54% of the variance in word-level spelling. The performance groupings did not
significantly contribute to this equation (p = .649). When morphological awareness was
added to this equation the overall variance rose 3%, but morphological awareness did not
appear to add any additional significant variance, although it approached significance (R’
change = .030; p = .075). Phonological awareness remained significant while the
performance groupings remained non-significant (p = .244).

A second step-wise regression was conducted for spelling. Morphological
awareness was entered first and then incremental improvement was investigated by
entering phonological awareness. This analysis revealed that morphological awareness
accounted for 14% of the variance (R’ = .140; p = .001) after controlling for performance

groupings with the whole equation accounting for 37% variance in spelling. When
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phonological awareness was added to this equation the overall variance increased to 56%
with phonological awareness adding 18% unique, significant variance (R’ change = .177;
p <.001) to this regression equation. The performance groupings did not contribute

significantly to this variance (p = .244).
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CHAPTER V

DISCUSSION

The purpose of the current study was to examine the validity of a dynamic
measure of morphological awareness (DMMA) as an evaluative tool to assess
morphological awareness (MA) in young children. Traditionally, the quality of a measure
is comprised of two main constructs—validity and reliability. According to more recent
standards, the definition of validity has been clarified and promoted to paramount
importance and subsumes reliability (American Educational Research Association,
American Psychological Association, & National Council on Measurement in Education,
2014). The validity of the interpretations of performance on a measure is rooted in the
degree to which performance on the measure can be interpreted as representing the
construct that it purports to assess. Both claims that performance on a measure can be
interpreted as an indication of the children’s current level of skill and as an indication of
future skill development in the targeted area require validation.

The current validity investigation began with an examination of the sample to
ensure that it was appropriate for the subsequent validity testing. This validity
investigation examined several aspects of validity information including: (a) evidence
based on internal structure and reliability and (b) evidence based on relations to other
variables (including another measure of MA and measures of other language and literacy
constructs with various theoretical relations to MA). Each of these sources of validity

evidence will be discussed more fully in the following sections.
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Sample Characteristics

The performance distribution of the sample approximated the performance of the
general population. For the standardized measures, the majority of the performance
scores for both performance groups fell within the average range based on the normative
sample of each individual measure. However, the at-risk group’s mean for the Sentence
Imitation and Elision measures fell slightly below the lower bound of the average range
for these measures—this is not surprising because the at-risk group was selected based on
low performance on the Sentence Imitation test. Although the phonological awareness
Elision performance for this group was one standard deviation below the mean, this
performance was more variable than the typically performing group as shown by the
higher standard deviation. This finding suggested a wider range of phonological
awareness skill for the children who struggle with developing language and literacy skills
as compared to the children who are typically performing. In general, the typically
performing group exhibited stronger performance on the language and literacy measures
than the at-risk group as expected. However, the performance of the at-risk group should
be interpreted with caution due to the small size of this subgrouping.

Moreover, the skewness of the sample’s language and literacy performance
exhibited a trend towards floor or ceiling effects, which indicated varying degrees of
challenge for the children, either too easy or too difficult. For the typically performing
group, the negative skewness statistic of their Word Identification performance was more
than the acceptable standard, which indicates a clustering of performance towards higher

values compared to the normal distribution. This finding was not surprising because an
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apparent increased skew can be caused by the added focus on the specific performance of
a sample subgroup rather than the performance distribution of the whole sample;
however, this apparent increase was only seen in the Sentence Imitation performance of
the typically performing group versus all other measures of the language and literacy
battery. Conversely, the positive skewness statistic of the Spelling performance for the
typically performing group was more than the acceptable standard, which indicates the
presence of a floor effect with these children’s performance clustered towards lower
values for the Spelling measure. This trend towards a floor effect could have been related
to the emergent nature of this skill in young children. Young children are known to be in
the initial stages of developing their literacy skill from simply interpreting the written
word during reading to using the written word for expression through writing (Walker &
Hauerwas, 20006).

Variability due to differences in location (EBLS, Wilson, or Adams), performance
(typically performing v. at-risk), and/or gender (male v. female) could have impacted the
interpretations of this study’s results. Because of this, further analysis (i.e., main effects
and interaction) was conducted to examine any differences in the sample performance
based on these factors. In the current study, several significant main effects and
interactions were found. The two performance groups showed statistically significant
differences with the typically performing group scoring higher than the at-risk group on
all measures except those that were focused on word-level reading (i.e., sight-word
reading and decoding). This confirmed that our selection procedures were successful in

distinguishing a group of students who are at-risk for difficulty developing language and
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literacy skills.

Overall, the results on the language and literacy measures appeared to
approximate the performance expectations of the general population. The sample
appeared to be appropriate for evaluating the validity of the DMMA. The distinct
performance of the typically-developing and at-risk groups provided the opportunity to
evaluate the characteristics of DMMA performance of these distinct groups as well as the

broader sample.

Question #1: Validity of the Dynamic Measure of

Morphological Awareness

As stated in the introduction to this chapter, the current investigation examined
several aspects of validity for the DMMA including: (a) evidence based on internal
structure and reliability and (b) evidence based on relations to other variables (including
another measure of MA and measures of other language and literacy constructs with
various theoretical relations to MA). Each of these sources of validity evidence will be

discussed more fully in the following sections.

Evidence Based On Internal Structure

First, a source of evidence for the interpretation of DMMA performance as
measuring morphological awareness stemmed from the analyses of the internal structure
and reliability of the measure. The internal structure was demonstrated by the
relationships among the children’s performance on dissimilar (i.e., heterogeneity) and

similar (i.e., homogeneity) stimulus items. Based on this underlying construct, we would
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expect high correlations among scores on similar stimulus types (i.e., targeting the same
morphemes or morphemic approximations; either accurate-to-accurate or foil-to-foil
items) because of their complementary meaning structure. Also, based on the underlying
construct we would expect weak or no correlation among performance on dissimilar
stimuli even though they were focused on the similar morphemic targets (i.e., true or
approximated; accurate-to-foil items). Foil word pairs should demonstrate some
correlation with the accurate word pairs since they approximated the targeted morpheme,
but large, strong correlations were not expected because the foil pair only mimicked an
accurate morphemic ending.

Large correlations between similar stimulus items (i.e., ranging from .76 to .87;
accurate-to-accurate stimulus types or foil-to-foil stimulus types on the individual
subtasks) were found as expected based on the construct. The correlations between
similar stimulus types were much smaller than what was expected based on the
theoretical construct between the DMMA subtasks than within each individual subtask
(i.e., ranging from » = -.01 to .32; more comparable to the relationships among the
dissimilar stimulus types). The correlations between the sample’s performances on
dissimilar stimulus items (i.e., accurate-to-foil stimulus types) targeting the same
morpheme indicated a range of correlation from .18 to .32 (i.e., medium sized
relationships). Moreover, a reversed pattern of performance for the at-risk group provided
evidence for the different morphological awareness tasks having a varied impact
performance. For example, some tasks resulted in stronger, increased performance

(DMMA-RD for this group) versus weaker, decreased (DMMA-EP), but this variation in
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performance may not be a true, significant difference but a difference related to the way a
construct was assessed.

Therefore, these findings provided evidence of the homogeneity of performance
on similar stimulus types (i.e., accurate-to-accurate and foil-to-foil items) and
heterogeneity of performance on dissimilar stimulus types (i.e., accurate-to-foil).
However, the correlations of the similar stimulus items between the two DMMA subtasks
were surprisingly low but this weak relationship can be more attributable to the
difference in the targeted tasks rather than the stimulus type. This appeared to be a more
plausible reason for this weak relationship since the relationships among the similar
stimulus items were much closer to expectations. Overall, this performance heterogeneity
and/or homogeneity supported the validity of the interpretation of DMMA performance

measuring different aspects of morphological awareness in young children.

Evidence Based On Reliability

Second, as a subcomponent of validity, reliability provides evidence for the
consistent measurement of performance as assessed by the targeted measure. Children’s
performance exhibits some variation in general whether within a single administration or
between multiple administrations of a measure, which impacts measurement consistency.
There were several different ways to test internal consistency reliability including the
split-half, the coefficient alpha, and test-retest procedures. In this study, the DMMA
items were divided (a) between the first half of the test and the second half, and (b)
between the odd-numbered items and the even-numbered items. In addition to these two

split half methods, coefficient alphas were also calculated. Coefficient alpha (a.k.a.,
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Cronbach’s alpha) represents the average of all the possible split-half reliabilities.
Although some variation is seen in the interpretations of reliability outcomes, it is
generally agreed that the acceptable level of reliability is .70 for exploratory research.
Higher levels of the coefficient alpha are expected for basic research (i.e., .80) and
applied research (i.e., .90) as per Nunnally (1978). The test-retest procedure, like the
split-half procedure, compares the results of two halves of a measure that were
administered at two separate times. The use of two separate forms of the DMMA
provided an avenue for this reliability comparison.

Both tasks of the DMMA demonstrated strong internal consistency across all
reliability comparison procedures. All split-half correlations were above .80 with 5 of 8
greater than .90. Similarly, all coefficient alpha reliabilities were greater than .80 with 7
of the 9 above .90. Finally, all test-retest reliabilities were also greater than .80 with 5 out
of 7 above .90. Notably, all estimates of internal consistency were above .90 for the full
DMMA. Although the expressive production task appeared to be slightly more reliable
than the receptive discrimination task based on the higher internal consistency results
with more reliabilities .90 or greater compared to .80 or greater for the DMMA-RD, this
difference in reliability may be attributed to the need for the inclusion of foil word pairs
that mimicked an accurate morphological relationship between base-root word and
morphologically complex form, but were unrelated (e.g., arm and army) on the DMMA -
RD versus the DMMA-EP to provide a basis for discrimination. The inclusion of these
foil word pairs was contrary to the underlying assumption of the reliability procedures

that all of the measure items strongly correlate. The larger reliabilities for the DMMA-EP
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may be due to the homogeneous nature with all items utilizing accurate morphologically-
related word pairs. Overall, the reliabilities were strong indicating that the DMMA and its
subtasks demonstrated strong internal consistency. The DMMA stimulus items appeared
to measure the same construct of morphological awareness as seen in the similar
interpretations of DMMA performance from both forms, e.g., forms A and B in the
current study.

Interrater reliability also examined the reliability of DMMA results based on the
amount of agreement between different scorers of an individual DMMA performance.
Interrater reliability was of particular importance when scoring the responses that
required subjective judgments. Because of the potential subjectivity in the DMMA-EP
responses, the interrater reliability of this DMMA subtask using percent agreement and
Cohen’s kappa statistic was calculated through a cross-check of 30% of the children’s
performance that was balanced across location and task form. Cohen’s kappa statistic
(Cohen, 1960) calculates an even more rigorous level of interrater agreement by
removing the agreement due to chance from the general agreement statistic. All the
interrater agreement reliability calculations were 70% or above, which demonstrates an
acceptable agreement between the two raters and provides evidence for the interrater
reliability for the DMMA. Overall, each area of reliability (i.e., internal consistency, test-
retest reliability, and interrater agreement) supported the validity of the interpretations of
DMMA performance through the demonstration of consistent measurement of skill in

young children.
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Evidence Based On Response Distributions

Third, evidence for the valid interpretation of DMMA performance can also be
gathered from examining the distribution of the children’s performance. A valid measure
of morphological awareness would capture the full range of proficiency from emergence
to mastery—that is, it would show a smooth curve of performance with neither floor nor
ceiling effects. Since both the Morphological Completion measure and DMMA-EP target
morphological awareness expressively and the DMMA-Total was still being developed,
the comparison of raw scores on these measures provided the best picture of performance
equivalence among these measures. The DMMA performance for the entire sample
revealed a negative skew of the DMMA-Total and DMMA-EP scores while the
distribution of DMMA-RD scores was more symmetric.

A trend toward potential ceiling effects was noted in the highly-skewed
distributions of the DMMA-Total and Morphological Completion measures for the entire
sample. A large part of this skewness appears to be related to the inclusion of the highly-
skewed DMMA-EP rather than the moderately skewed DMMA-RD that appears to add
some balance to the measure as a whole. The highly-skewed findings for the DMMA-EP
and Morphological Completion were not surprising since these tasks both target the
expressive production of morphological complex forms that are known to be mastered by
age five-years in spoken language (Brown, 1973), but the evidence is growing regarding
the part that morphological skills play in literacy. To contrast, the DMMA-RD resulted in
a more clustering of performance with less skew and variability (i.e., lower standard

deviation) than the expressive morphological awareness tasks for the entire sample.
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The comparison of raw score performance can also be made using the percentage
of accurate responses. The comparison of the raw score performance of the entire sample
on the DMMA with Morphological Completion measure revealed higher performance on
the DMMA with an average score of 73% of the points possible on the full DMMA, 71%
on the DMMA-RD, and 76% on the DMMA-EP when compared to 58% on the
Morphological Completion measure. The current performance distribution without any
apparent floor effects appeared to adequately measure low morphological awareness like
that of the at-risk performance group. The measurement of higher levels of
morphological performance appeared to be slightly limited as seen in the trend towards a
possible ceiling effect, but this issue can be addressed by the addition of stimulus items
focused on derivations for more challenge.

The performance groups also showed varied patterns of distribution in the
DMMA subtasks as expected, although the DMMA-Total resulted in similar
distributions. The typically performing group’s distribution showed some slight negative
skew in their DMMA-RD performance, but a more pronounced negative skew on the
DMMA-EP was consistent with a trend towards a possible ceiling effect. These findings
suggested that more challenging stimulus items, like those focused on additional
derivational morphemes, need to be added to further differentiate the children with strong
morphological awareness skills in the typically performing group. The at-risk group’s
distribution for both subtasks appeared normal. However, their DMMA-EP performance
appeared bimodal demonstrating a trend towards both potential floor and ceiling effects.

In conclusion, the DMMA and subtasks appeared to capture a wide range of performance
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variability in the current sample, but also appeared to result in different patterns for
different performance groups. These findings suggested that the interpretations of
DMMA performance may be more sensitive to measuring the morphological
performance of at-risk children who exhibit weak and/or still emergent skill rather than
the stronger skill of typically performing children. It is important to note, however, that
the performance of the at-risk group should be interpreted with caution due to the small
size of this subgrouping, which was well below accepted standards. Additionally, the
addition of more stimuli focused on derivations could increase the differentiation of skill

for the typically performing group.

Evidence Based On Prompt Use

The frequency of prompt usage indicates the amount of support needed by a child
to achieve an accurate response. In general, the graduated prompting led to a response
accuracy rate of 75% for the full DMMA and subtasks. The first and second prompts that
represent the lowest levels of cueing (i.e., either no additional support or emphasis on the
word pair only, respectively) were the most frequently effective for eliciting an accurate
response from the children; however, the third and fourth prompts were also required for
some children to achieve accuracy (i.e., successfully prompted about 10% of the
responses). A high level of achievement indicated more independent morphological
awareness shown in an accurate response than a lower level of achievement. Further
examination of prompting may lead to more effective prompts especially for the at-risk
group to reduce any potential floor effects and detect morphological impairment. Some

variation in the prompt usage was noted with more prompting being required by the at-
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risk group to achieve an accurate response on the DMMA-RD when compared with the
DMMA-EP, which may be slightly inflated due to the trend towards ceiling effect found
especially for the typically performing group who exhibited less need for prompting. The
current pattern of prompt use appeared to support morphological performance as seen in
increased accurate responses especially for the at-risk group. The graduated prompts also
provided an opportunity for the assessment of a wider range of morphological awareness
skill as assessed by the DMMA that in turn supported the validity of this measure. In
conclusion, these results supported the validity of the interpretations of DMMA
performance. That is, the DMMA appeared to measure morphological awareness, and
based on the current response distributions, the DMMA may assess various levels of

morphological awareness achievement in young children.

Evidence Based On Correlations

Evidence about the valid interpretation of DMMA performance can also be found
in the relationships between the DMMA and other measures of language and literacy
skills. These other measures assessed either the same construct as the DMMA,
morphological awareness (i.e., morphological completion), or related constructs (i.e.,
phonological awareness, vocabulary, general language ability, word-level reading and
spelling, or general cognitive ability). The specific relationships will be discussed in the
following sections.
Evidence Based On Relations Between
Morphological Awareness Measures

The DMMA and Morphological Completion measure were both designed to
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assess morphological skill. All the correlations between the DMMA and Morphological
Completion measure ranged in size from small to large (i.e., 0.42 to 0.77) and were
significant to the p < .01 level for the entire sample. More specifically, large significant
correlations were found between the DMMA-Total and DMMA-EP with the
Morphological Completion measure. However, a different pattern was found between the
DMMA-RD and Morphological Completion measures. The DMMA-RD appeared to add
minimally to the correlation between the DMMA and the Morphological Completion
measure. The DMMA-EP exhibited a stronger correlation with the Morphological
Completion measure than did the total DMMA, which may be due to the similarity of the
tasks since both target expressive production. The DMMA-Total included the additional
discrimination task to factor into the relationship with the Morphological Completion
measure.

One explanation for these findings could be that the DMMA-RD was measuring a
separate component of morphological awareness that the DMMA-EP and the
Morphological Completion measure do not. This explanation was consistent with a test
design comprised of two separate tasks to target demonstration of both the expression and
comprehension of morphological awareness. Since the DMMA-RD was designed to
assess judgment rather than expression, a stronger relationship may be found between the
DMMA-RD and another judgment-based task like a word analogy task as measures of
morphological awareness; however, this is a point for future study. Equally important for
the support of this explanation that the DMMA-RD can be validly interpreted as

measuring a separate aspect of morphological awareness was the stimulus selection
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criterion and test design for both of the DMMA tasks implemented to control for other
confounding variables (i.e., frequency, transparency, imageability, syntax length, and
similarity).

Overall, these correlations provided evidence for the validity of the interpretations
of DMMA performance since the Morphological Completion measure was an
established, standardized measure of morphological awareness. Moreover, the
correlations between the performance of the entire sample indicated that the DMMA and
the Morphological Completion measure appeared to be assessing the same construct (i.e.,
morphological awareness). This finding also showed promising support for the use of

dynamic assessment as an alternative to the traditional, static assessment approach.

Evidence Based On Relations to Other Skills

Validity evidence for the interpretations DMMA performance can also be found
in its relationship to other literacy skills. Morphological awareness as demonstrated in the
DMMA performance exhibited moderate, significant (» = .31-.74; p <.01) correlations
with all measures, except with Matrices, i.e., the general cognitive ability measure.
Because of a metalinguistic connection, language-based literacy skills, like phonological
awareness and vocabulary, should exhibit stronger relationships to morphological
awareness than other skills like general cognitive ability. Moreover, literacy-based skills,
like word-level reading and spelling, should demonstrate weaker relationships with
morphological awareness than the language-based skills because of the metalinguistic
foundation of literacy skills yet a stronger relationship than general cognitive ability. This

expected pattern of results was found in the current study.
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Although the DMMA assessed the morphological awareness in the entire sample,
the differences between the two performance groups showed slightly varied outcomes.
The DMMA demonstrated a stronger relationship to the at-risk group’s performance
when compared to the typically performing group as indicated by the patterns of
correlation between the DMMA and the other language and literacy measures for each
performance group. The DMMA and the phonological awareness measure were
significantly related for the typically performing group, but not for the at-risk group who
may still be acquiring and developing both areas of skill. Similarly, word-level reading
and spelling also moderately and significantly correlated with the DMMA for the
typically performing group yet not significantly for the at-risk group, which could have
been due to the latter group’s language and literacy development and the restricted
sample size as compared to the former group. The DMMA exhibited a stronger
correlation to vocabulary for the at-risk group versus the typically performing group. This
might be indicative of early developing morphological skill connected to awareness of
meaning in whole units (i.e., words) before the discrimination of more specific, sub-units
(i.e., morphemes). Therefore, further investigation is needed to examine the performance
of various population subgroupings to inform the application of the DMMA as a
screening measure of morphological awareness in young children.

The Morphological Completion measure exhibited weaker correlations with the
other measures, including three statistically non-significant results between
Morphological Completion measure and Matrices, Word Identification or Spelling

measures. The Morphological Completion measure was related with the language-based
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literacy skills at levels comparable to those of the DMMA (i.e., r = .43-.66 versus r = .58-
.65, respectively). Likewise, the expected pattern of results was exhibited by the literacy-
based skills, these relationships were weaker than those of the DMMA (i.e., » = .21-.30
versus 7 = .31-.37). Finally, as expected the weakest relations were found between the
Morphological Completion measure and the Matrices measure and was similar that of the
DMMA (i.e., » = .15 versus » = .13). In conclusion, the pattern and strength of the
correlations between the DMMA and the other language and literacy skills was consistent
with the expected relationships based on the underlying constructs, which supports the
idea that morphological awareness as assessed by the DMMA exhibited a pattern of

relationships indicative of a valid measure of this construct.

Evidence Based On Classification Prediction

Last, the classification sensitivity and specificity were important to assessment
and intervention tools. In order to calculate the sensitivity and specificity, cut-off scores
were needed to separate the children into two separate groups. Since the Morphological
Completion measure was standardized, a scaled score of 7 or below indicates impairment.
However, cut-off scores need to be established for the DMMA and the subtasks. Several
cut-off scores were used to calculate the classification statistics. The DMMA cut-off
scores of 329 and 341 demonstrated the best classification prediction with high sensitivity
to performance difference equal to 85.71% (i.e., typical performance vs. at-risk) that was
also balanced with an acceptable level of specificity (i.e., > 70%; range from 70.42% to
78.87%) when analyzed with the Morphological Completion classification predictions.

These cut-oft scores for the DMMA appeared to demonstrate high sensitivity and
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specificity versus the Morphological Completion measure, which indicated an accurate
prediction of performance classification based on the interpretations of DMMA
performance.

Additionally, as alluded to in prior sections, strong evidence exists for the
classification of performance based on the Test of Language Development’s Sentence
Imitation task. The classification prediction sensitivity and specificity of DMMA
performance was an important aspect of establishing the validity of the interpretations of
this measure. The DMMA cut-off scores demonstrated strong sensitivity to performance
difference equal to 76.92% (i.e., typical performance vs. at-risk) that was also balanced
with an acceptable level of specificity (i.e., > 70%; range from 70.77% to 80.00%). In
sum, the sensitivity and specificity of the DMMA also supported the valid interpretations
of the DMMA as a measure of morphological awareness.

In the current study, the moderately strong correlations between Sentence
Imitation and DMMA performance for the at-risk group indicated a promising potential
use of the DMMA as a screening measure of morphological awareness. As an established
measure with strong sensitivity and specificity for classifying language performance (i.e.,
typically performing and at-risk for impairment or impaired), the Sentence Imitation
subtest provided an important standard to measure the classification of the DMMA
against since it can be potentially applied to these same categories. The strength and
significance of these correlations suggested that given further study and examination, the
DMMA could potentially be used to classify children’s performance like the Sentence

Imitation measure.
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There are important caveats to this classification comparison between the DMMA
and the Morphological Completion and Sentence Imitation measures (see below). First,
as noted throughout, the performance of the at-risk group should be interpreted with
caution due to the small size of this subgroup compared to the generally accepted
standard. Second, although the intent was to compare the DMMA to a standardized
measure, the MC subtest is not a gold-standard measure for this purpose. The MC
measure was chosen because of its general use in the field of speech-language pathology,
standardization, and inclusion of the targeted sample population. Future studies may
expand this comparison to other morphologically-related measures like the Test of Early
Grammar Impairment (TEGI) by Rice and Wexler (2001) and/or the Test for Examining
Expressive Morphology (TEEM) by Shipley (1983). Finally, the classification outcomes
used for the comparison of the Morphological Completion task and Sentence Imitation
task were not individually reported in the test materials. The TOLD-P:4 Sentence
Imitation task only reported the sensitivity (i.e., 0.74) and specificity (i.e., 0.88) statistics
for the Spoken Language Index, a global composite of all the core subtests. No further
information was provided regarding how the TOLD-P:4 established the validity of the
measure. Thus, future investigation might include the exploration of a more direct
comparison of the specific classification outcomes of these measures to each other and/or
measures of similar constructs. In summary, the sensitivity and specificity of the DMMA
compared to the Morphological Completion task supported the valid interpretations of the

DMMA as a measure of morphological awareness.
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Question #2: Contributions to Early Literacy Skills

Since phonological awareness has been proven to be an integral skill in literacy
development and develops early in the literacy process, it was important to investigate
and distinguish the role of morphological awareness (i.e., from interpretations of DMMA
performance) in literacy skill beyond phonological awareness, especially in young
children who are in the initial stages of developing their literacy skill. A finding of
significant, unique contributions of morphological awareness to literacy skill would
suggest a need to include an assessment of this skill within comprehensive early literacy
assessment and provide a potential avenue for intervention that supports literacy
development in young children. This research focus was intended to begin to establish the
practical application of the interpretations of DMMA performance as an indicator of
morphological awareness in young children. Interpretations could indicate that
morphological awareness contributes to and/or facilitates literacy skill since it focuses on
another metalinguistic aspect of literacy that goes beyond phonological awareness. This
evidence was also important to establish in this age group whose morphological
awareness skill is thought to be emerging versus fully developed. Finally, evidence based
on a unique, significant contribution of morphological awareness to early literacy skill
can facilitate the interpretations of DMMA performance as a predictor of future literacy
skill development.

Since phonological awareness and morphological awareness moderately
correlated in the total sample (» = 0.47; p <.01), an exploration of their potentially

unique, significant roles in the early literacy skills of word-level reading and spelling was
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conducted. Phonological awareness and reading or spelling correlated moderately and
significantly with a mean correlation of 0.53 (p <.01) and a range from 0.47 to 0.60 for
the total sample. Similarly, morphological awareness and reading or spelling also
moderately and significantly correlated with a mean correlation of 0.34 (p <.01) and a
range from 0.31 to 0.37 for the total sample. The current results were consistent with the
evidence-base that supports the critical role of phonological awareness in early literacy
skills. Phonological awareness made larger contributions to reading and spelling when
compared to morphological awareness. However, when morphological awareness was
entered first into the equations, it contributed significant variance. The evidence is
building to support this unique contribution, but it is often complicated by the amount
already accounted for by other variables like phonological awareness, like the research
findings of Apel et al. (2013), Deacon (2012), Kirby et al. (2012) who found respective
variance to be 11% in Kindergarten, 1% in First Grade, and 4%-5% in Second and Third
grade in sight-word reading, respectively. The current findings suggested a more
complicated picture of the contributions of unique variance made by morphological
awareness to literacy skills (i.e., word-level reading and spelling) over and beyond
phonological awareness. Further investigation is needed to examine the unique,
significant contributions that morphological awareness makes to early literacy based on
the trends in the current results. These findings could be related to the emergent nature of
morphological and phonological awareness and skill in young children who are in the
initial stages of literacy development. The morphological performance may still be

intermittent and variable as the young children progress towards mastery.
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Limitations of the Current Study

It is important to acknowledge some limitations of the current study. First,
although the sample size was sufficient when taken as a whole, the significant
performance difference between the typically performing and at-risk groups required
separate analyses for each group. Smaller sample sizes are less likely to reflect a true
representation of the sampled population when compared to larger samples. Although the
typically performing group was represented with an adequate sample size in the current
study (n = 65), the at-risk group sample size was less than adequate (i.e., about half the
generally acceptable minimum of 30). The results of the at-risk group performance group
should be interpreted with caution because of the limited size of this group; however, the
proportion of the children who typically performed to those who were at-risk for
difficulty appears to mirror the general distribution of these performance groups in the
wider population based on population statistics concerning students with special needs
(National Center for Education Statistics, 2017). Although this limitation could be
potentially mitigated by the use of qualification measures that can facilitate early
grouping of the sample into performance groups and recruitment management of
additional children, the status of the current sample exhibited some similarity with the
general population so that the current findings and conclusions can be interpreted with
cautious optimism. Furthermore, the study sample mirrored the demographics of the area
from which it was drawn and lacked some of the racial/ethnic diversity typical of the
general U.S. population, which may also limit the generalizability of these results to the

general student population.
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Future Directions

The findings of the current study point to several essential directions for future
research. First, future studies should focus on the additional analysis of the content, form,
and use of the individual stimuli, especially word types and sentence types, both
statistically and by expert reviewers. Similarly, the relation between Form A and Form B
should also be examined. The breadth of the current study precluded this additional in-
depth analysis of the individual stimulus items. However, this in-depth analysis should be
undertaken in order to examine any additional factors may directly impact overall
performance. For example, the length and syntactic complexity of a certain stimulus item
may result more frequently in an inaccurate response rather than just weak morphological
skill. Moreover, these in-depth analyses can help to address alternative explanations for
performance on the individual stimulus items that would then strengthen the support for
the valid interpretations of DMMA performance as truly measuring morphological
awareness.

Second, the DMMA performance could have been impacted by the type of tasks
chosen to be included in the measure since the current evidence suggested that different
morphological awareness tasks result in different patterns of performance. The DMMA
tasks could have benefitted from comparison with another morphological awareness task
such as a word analogy task with the DMMA-RD as both require judgment. The high
performance for the typically performing group on the DMMA-EP signaled a potential
trend towards the presence of a possible ceiling effect that may correspond to a higher

level of mastery of morphological awareness. This pattern of performance may also
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indicate an emergent level of development required to establish mastery.

Additionally, only word-level reading outcome measures were included in the
language and literacy battery. Word-level reading has limited connection to word
meaning. An important characteristic of morphological awareness is its bridge between
language form (i.e., words) and meaning. Future research could expand to consider
providing comparison of morphological awareness in naturalistic, functional contexts
(i.e., connected speech/language sample, text-level reading, or narratives). More
naturalistic, functional contexts can provide additional benefit beyond the current study.
These contexts might provide increased support for the use and understanding of
morphological awareness through the added integration with meaning and linguistic
structure like syntactical support within a sentence. However, morphological awareness
may also be confounded by these other linguistic factors like syntactical structure and
demand. This additional complexity may be worth the risk for a potentially more
beneficial connection between morphological awareness and meaning. Morphological
awareness is fostered through opportunities to use and increase children’s understanding
within naturalistic, functional contexts. Furthermore, these contexts facilitate both
assessment and intervention focused on the acquisition, development, and generalization
of morphological awareness skill. These contexts could be particularly important for the
children in the current study who are in these initial stages of literacy as demonstrated by
their emergent morphological awareness skill.

Third, future research should focus on confirming and extending the reliability

and validity findings present in this study. Further exploration of the validity and
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classification analysis could inform educational programming (i.e., for curriculum
planning and added support for student performance, respectively). The validity and
reliability can be further explored by utilizing the items to the opposite DMMA task to
provide a comparison of the individual stimulus item effectiveness (i.e., using the current
stimulus items on the DMMA-RD for the DMMA-EP since the stimuli were developed
for both tasks rather than for only one task specifically). Each individual stimulus item
could then be assigned to the task that it elicited the strongest performance on or could
provide a pool of stimulus items from which to create an alternative form, if too many
items are strongest on one task versus the other. Using the stimuli on both tasks could
provide a basis to compare item effectiveness that could potentially strengthen the full
measure when items are sorted based on their strongest effect to measure performance.
Future research could also explore and determine basal and ceiling items using item
response theory, which could increase the ease of administration of the measure overall.

Fourth, the analysis of the effectiveness of the graduated prompting scheme was
limited in the current study. Future research can build on the potential of the graduated
prompting approach as a dynamic assessment technique by further analysis of the prompt
effectiveness, especially by performance group, to generalize to other language and
literacy measures. The current findings indicated that the prosodic prompt involving
emphasis on the targeted word pair was the most effective level of prompt while also
corresponding to the lowest level of support. The addition of a prosodic prompting level
to other language and literacy measures could be a beneficial adaptation to utilize while

assessing these skills in young children. More in-depth adaptations to current assessments
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could include visual picture prompts of targets but these would be more involved and
may not be feasible for all measures. Additional methods of prompting like movement
and tactile/physical prompting not included in the current graduated prompting scheme
could also be explored for effectiveness in future research.

Finally, future research should focus on replication and extension of these
findings to more diverse populations including special populations (e.g., language
impaired, language/literacy impaired, reading disabled) especially since significant

performance effects were found in the current sample as noted above.

Summary and Conclusion

The current study adds to the evidence base by exploring the validity of a new
measure to assess morphological awareness dynamically and documenting morphological
awareness in young children who were in the emergent stages of literacy acquisition. As
outlined above, strong evidence was found to support the validity of interpretations of
DMMA performance as measuring morphological awareness in young children based on
sources from the test content, internal structure, reliability, and relations to other
measures. The DMMA design included multiple elements of morphological awareness to
adequately assess this construct in young children while also being sensitive to
developmentally appropriate elements due to the emergent nature of this skill in this
population. Dissimilar (i.e., accurate to foil word pairs) and similar (i.e., accurate to
accurate) stimulus items were included as the basis to target both the receptive judgment

and expressive production of morphological awareness to provide a more comprehensive
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look at the children’s understanding and use of morphology. The reliability statistics
showed strong, consistent measurement of DMMA performance within a single
administration or across administrations. The DMMA demonstrated the ability to classify
performance in ways similar to the Morphological Completion measure, an established,
standardized measure of morphological awareness, which supports the claim that both
measures targeted the same construct—morphological awareness—in young children.
Furthermore, this finding was also supported by the large, significant correlation between
the DMMA and the Morphological Completion measure. The moderate correlations
between the DMMA and the other language and literacy measures also indicate that
morphological awareness as assessed by the DMMA was related to early language and
literacy acquisition and development in young children. Moreover, these patterns of
correlation match the theoretically expected findings among the language and literacy
constructs, which also supported the interpretations of DMMA performance as truly
measuring morphological awareness. Finally, the findings indicated a more complicated
picture of role that morphological awareness plays in early literacy based on the unique
contributions it potentially makes to word-level reading and spelling. In conclusion, the
DMMA appeared to demonstrate multiple sources of evidence that support the validity of
the interpretations of DMMA performance as measuring morphological awareness at this
exploratory stage of investigation.

The above evidence also indicated a potential benefit of dynamic assessment to
assess the emergent skill of morphological awareness in young children. Significant

performance effects indicated that the typically performing and at-risk groups
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demonstrated different patterns of performance across the language and literacy battery.
However, the DMMA assessed morphological awareness in both performance groups,
i.e., a wide range of skill. The DMMA provided additional opportunity for the at-risk
group to demonstrate morphological awareness as compared to the Morphological
Completion measure as evidenced in the frequency of prompt use. The DMMA exhibited
larger, moderate correlations with the other language and literacy skills for the at-risk
group’s performance compared to Morphological Completion measure, but these findings
should be interpreted with caution due to the small size of the at-risk group. In sum,
dynamic assessment has potential as an alternative approach to assess language and
literacy skills in young children to provide the opportunity for more performance and
information beyond that of the current, traditional approach to assessment, especially for

students who are at-risk for language and literacy difficulty.
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DMMA-RD: Standard Instructional Protocol for Task Introduction

Introduction
Examiner: We’re going to play a word game.

Here are smiley pictures to go with your answers.

(Explanation of cards) - After I say a sentence...

If it makes sense—point to this one—the full smile on the dark green (Point to full smiley
w/dark green).

If it is silly—point to this one—the silly smile with the tongue out on the dark red (Point
to silly smiley w/dark red).

If you don’t know—point to this one—the straight smile on the yellow (Point to straight
smiley w/yellow).

If you think it’s sort of makes sense, but you are not sure—point to this one—the side
smile on the light green (Point to side smiley w/light green).

If you think it’s sort of silly, but you are not sure—point to this one—the winking smile
on the light red (Point to winking smiley w/light red).

Note to examiner: Both practice items need to be administered to acclimate the
examinees to the two kinds of question

Remember after I say something, you point to which smiley goes with your
answer...Okay, let’s try one...Listen: If there is more than one egg, there are eggs. Does
this make sense or is it silly?

Practice Item—Prompting Schema

Prompt #1
Accurate—"“Great work. Let’s try another one...” Then present Practice Item B.
Inaccurate—"“Good job. How about if I say it this way? Then, administer Prompt
#2.

Prompt #2—Administer Prompt #2 with the added prompting of *“...Does that change
your answer?”
Accurate - “Great work. Let’s try some more”
Inaccurate - “Good job. How about if I say it this way? Then, administer Prompt
#3.

Prompt #3 - Administer Prompt #3 with the added prompting of “...Does that change
your answer?
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Accurate - “Great work. Let’s try some more”
Inaccurate - “Good job. How about if I say it this way? Then, administer Prompt
#4.

Prompt #4 - Administer Prompt #4 with the added prompting of “...Does that change
your answer?

Accurate - “Great work. Let’s try some more”
Inaccurate - “Good job. Let’s try some more"
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Appendix B

DMMA-RD: Practice Items and Stimuli
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DMMA-RD: Practice Items & Stimuli

Practice Items

A.
B.

If there is more than one egg, there are eggs.
If there is an arm, it is army.

Stimuli - Form A

1.

NN R WD

9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25

If there is more than one eye, there are eyes.

A person who likes to climb is a climber.

After you drive a car, it is card.

After the boat sets sail, it is sailing.

If there is more than one boat, there are boats.

After she got the bean count, the beans were counted.
When the machine is set on the wash cycle, it is washing.
If there is more than one let, there is lettuce.

If there is a smile, it is smiley.

If there 1s more than one glass, there are glasses.

A person who likes to dance is a dancer.

If it happens once a month, it happens monthly.

A person who takes care of a moth is a mother

After you save your money, it is saved.

If there is a grave, it is gravy.

If the lamp is off, it is offer.

If there is more than one fish, there are fishes.

After he puts a block in front of his toy car, it is blocked.
If it is your own, it is only.

If there is rain, it is rainy.

If he is your friend, you are friendly.

When you use a box, you are boxing.

If there is more than one bed, there are beds.

If there is care, it is carry.

. If there is more than one cat, there are cats.
26.
27.
28.
29.
30.

A person who asks, “May [?”” is a mayor.
When you win, you are wing.

If the feather is light, it will fall down lightly.
Since he likes to eat corn, he is a corner.

If there is hair, it is hairy.

Stimuli - Form B -

31.
32.
33.
34.

If there is more than one cow, there are cows.
If she took a pill, she is a pillar.

After you print something, it is printed.

If there is a bull, it is a bully.



35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.
47.
48.
49.
50.
51.
52.
. If there is more than one no, there are nose.
54.
55.
56.
57.
58.
59.
60.

53

After you start to push the door open, it needs more pushing.
After you found a ten, it is tent.

If there is a bell, it is belly.

If it happens at night, it happens nightly.

When you are too thin, you are thing.

If there is more than one circle, there are circles.

If you are on time, you are timely.

Turning up the volume makes a loud noise louder.

After he asks them, “which costumes do they want?”’; They will choose the
witches.

When you eat dinner, you are eating.

If there is more than one ten, there is tennis.

If there is a part, it is party.

A person who makes a doll is a dollar.

If you have more than one pal, you have palace.

If they are safe, they cross the road safely.

After you watch a cartoon, it is watched.

If there is eight, it is eighty.

After you clean something, it is cleaned.

When you print your name, you are printing.

If you add sugar to a sweet dessert, it is sweeter.
If there is more than one box, there are boxes.
If they like to go east, they are Easter.

After he gives the door a push, it is pushed.

If there is more than one hole, there are holes.
If there is dirt, it is dirty.
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Appendix C

DMMA-EP: Standard Instructional Protocol for Task Introduction
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DMMA-EP: Standard Instructional Protocol for Task Introduction

Examiner: We’re going to play a word game. First, let’s use the word star. Listen to this
sentence: Star. The night sky was full of . Can you put the word star into this
sentence so that it makes sense?

Examiner:

Practice Item—Prompting Schema

Prompt #1
Accurate—"“Great work. Let’s try another one...” Then present Practice Item B.
Inaccurate—"“Good job. How about if I say it this way? Then, administer Prompt
#2.

Prompt #2—Administer Prompt #2 with the added prompting of *“...Does that change
your answer?”
Accurate - “Great work. Let’s try some more”
Inaccurate - “Good job. How about if I say it this way? Then, administer Prompt
#3.

Prompt #3 - Administer Prompt #3 with the added prompting of “...Does that change
your answer?
Accurate - “Great work. Let’s try some more”
Inaccurate - “Good job. How about if I say it this way? Then, administer Prompt
#4.

Prompt #4 - Administer Prompt #4 with the added prompting of “...Does that change
your answer?

Accurate - “Great work. Let’s try some more”

Inaccurate - “Good job. Let’s try some more"
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DMMA-EP: Practice Items and Stimuli
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DMMA-EP: Practice Items & Stimuli

Practice Items

A.
B.

Star. The night sky was full of
Soap. The shampoo made her hair very

Stimuli - Form A—

1.

NN R WD

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25

. Jump. Mom said, “Your bed is not for
26.
27.
28.
29.
30.

Cook. On the table, she put the meal that she had

Strong. The boy is strong, but the man is

Table. The classroom had three

Quiet. He told him the secret

Count. She used her fingers for

Bird. In the sky, she saw two flying

Week. During the summer, they go to the pool

Close. The school and hospital were close, but the library was
Cloud. When it began to rain, the sky became partly

Wash. Before bedtime, the dishes needed to be

Write. She wondered what he was

Slow. Since it has a heavy shell, a snail moves very

Sleep. After a hard day of work, he was very

Line. This paper is

Small. The sister is small, but her brother is

Horse. The rancher owned five

Fix. He took the broken toy to his father for

Tie. Here is the knot that he

Slow. A turtle is slow, but a snail is

Coat. For the winter trip, the family remembered to bring their

Salt. For her, the food was too

Like. Since that is his favorite, his choice of it is very

Hunt. The deer tracks were followed by the

Wish. The genie gave him three

Fluff. After a bath, the cat was very .
Name. The teacher learned all the students’
Lead. Today, she is the class’ line

Cream. The milkshake was very

Rope. While waiting, he held the horse s

Stimuli - Form B -

31.
32.
33.

34.

Dress. She owned many
Grass. He wanted a large yard that was very

Even. They wanted the candy to be handed out

Boy. The team added some new




35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45.
46.
47.
. Long. The bottom string is long, but the top string is .
49.
50.

48

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
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Read. Now that he is in first grade, he is a good

Cook. He wanted to know what she was

Soft. His mother told him to pet the rabbit very .
Animal. We went to the zoo to see all the

Fast. A car is fast, but a jet is

Play. The fans cheered loudly during the game the team
Clean. To get the house ready for the party, he is .
Reach. This is the cookie jar that he

Home. The city had many .

Speed. He liked doing everything fast and very .
Keep. You can learn about the animals from the zoo .
Arm. The man had two strong .

Fair. Everyone was happy because the judge decided the case .

Ball. He was good at juggling three .

Part. Since she did not have all the pieces, the picture could only be put together
String. Her dirty hair looked very .

Walk. She was tired after all the steps they had .
Size. The brothers were all different

Work. She did not want to be interrupted while she was
Sail. Here is the boat that he .

Inch. The long ruler measured many

Sand. After a day at the beach, the car was very .
Play. This is the game they are .

Leg. The bear stood up on his back two .

Win. The prize was given to the
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