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ABSTRACT
Tasks of speeded naming, phonological awareness, word identification, nonsense word repetition, and
vocabulary, along with two measures of morphological awareness (morphological structure awareness
and morpheme identification), were administered to 115 kindergartners and 105 second graders. In the
combined sample, 48% of the variance in vocabulary knowledge was predicted by the phonological
processing and reading variables. Morphological structure awareness and morpheme identification
together predicted an additional unique 10% of variance in vocabulary knowledge, for a total of 58%
of the variance explained; both measures of morphological awareness were uniquely associated with
vocabulary knowledge. Results underscore the potential importance of different facets of morphological
awareness, as distinct from phonological processing skills, for understanding variability in early
vocabulary acquisition.

The purpose of this paper is to consider theoretical and practical aspects of
measurement of morphological awareness for explaining children’s vocabulary
knowledge. Previous research has demonstrated strong reciprocal associations
between vocabulary growth and phonological processing skills in English (Avons,
Wragg, Cupples, & Lovegrove, 1998; Bowey, 2001; Gathercole, Service, Hitch,
Adams, & Martin, 1999; Gathercole, Willis, Emslie, & Baddeley, 1992; Metsala,
1999). However, the explicit association of morphological awareness to vocab-
ulary acquisition has only rarely been investigated. At the same time, there are
literally hundreds, perhaps thousands, of publications across many disciplines,
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including psychology, speech and hearing sciences/audiology, psycholinguistics,
and neuroscience, that are focused on the relations of different types of morphology
(e.g., derivational morphology, inflectional morphology, morpheme production)
to early language production and receptive language skills. However, there is no
contradiction here because, although the concepts of morphology and morphemes
are well established and familiar across disciplines, the concept of morphological
awareness as a parallel to phonological awareness is relatively new.

There are two primary issues that we tackle in this study. First, we explore
the nature of morphological awareness and delineate two possible aspects of
it. Second, we consider the extent to which morphological awareness is a unique
predictor of vocabulary knowledge, apart from other well-known language-related
skills, such as phonological processing skills and reading ability itself. Because the
focus of this research is on explaining vocabulary knowledge in young children,
we begin with a brief overview of correlates of vocabulary development before
turning to concepts of morphological awareness.

INFLUENCES ON VOCABULARY KNOWLEDGE

One line of research on vocabulary development examines the effects of instruction
on vocabulary growth (e.g., Biemiller & Slonim, 2001). Direct classroom instruc-
tion in word definitions, though effective in promoting vocabulary acquisition
overall, is relatively ineffective in narrowing the gap between those with good
versus poor vocabulary levels (e.g., Anderson & Nagy, 1991; Baker, Simmons, &
Kameenui, 1998). Among older children, direct instruction in vocabulary knowl-
edge is less important relative to reading experiences in developing vocabulary skill
(e.g., Nagy & Anderson, 1984). The transition from learning to read in young chil-
dren to reading to learn among older children is essential for advanced vocabulary
development. Reading is strongly associated with vocabulary development (e.g.,
Baker et al., 1998; Stanovich, 1986), so that those with the sparsest vocabulary
levels are often those with the poorest reading skills as well (see Baker et al., 1998,
for a review). In the present study, apart from the above-documented effects of
teaching, which are involved in both vocabulary and reading skill growth, we were
particularly interested in those cognitive skills that are associated with variability
in vocabulary knowledge.

Cognitive components related to vocabulary acquisition have been the focus of
relatively little research. For example, Gathercole and colleagues (Gathercole et al.,
1992) noted, “Although studies of word learning in children have documented
the remarkable facility of preschool children to acquire new vocabulary . . . the
factors underpinning the large individual differences in young children’s abilities
to learn new words are as yet little understood” (p. 887). Several research studies
(e.g., Bowey, 2001; Gathercole et al., 1992, 1999) have therefore focused on the
importance of phonological skills in promoting vocabulary learning. Tasks of
memory, phonological awareness, and articulation have all been used to explain
vocabulary growth (e.g., Bowey, 2001; Gathercole et al., 1992, 1999).

Different researchers have argued convincingly that particular different phono-
logical skills are especially important for vocabulary development. For example,
Gathercole and colleagues (1992, 1999) demonstrated that phonological memory
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(as measured by nonword repetition) was strongly associated with vocabulary
acquisition in both young children and adolescents. Avons and colleagues (Avons
et al., 1998) obtained similar results in their study of preschool children. How-
ever, their assessment of what they termed phonological short-term memory also
included what others might term phonological sensitivity, a measure of rhyme
awareness. These researchers found that, even controlling for initial vocabulary
knowledge, both rhyme detection and memory span were significant predictors of
preschoolers’ vocabulary skill 1 year later (Avons et al., 1998). Metsala (1999),
in contrast, showed that both measures of phonological awareness and nonword
repetition skills were strongly associated with vocabulary among 3- to 5-year-
olds. Bowey (2001) also noted that phonological sensitivity, in addition to non-
word repetition, predicted vocabulary development in young children. However,
she suggested that perhaps both phonological sensitivity and nonword repetition
were representative of general phonological processing. Overall, studies on the
associations between phonological processing and vocabulary knowledge have
focused on different phonological processing skills and tested these associations
in samples of different ages. Given these varied findings, in the present study
we sought to measure general phonological processing using tasks of speeded
naming, nonword repetition, and phonological awareness. The associations of
these with vocabulary knowledge were not the primary focus of the study but,
rather, served as measures to be statistically controlled in our exploration of the
role of morphological awareness in vocabulary knowledge.

WHAT IS MORPHOLOGICAL AWARENESS?

Our working definition of morphological awareness is awareness of and access to
the meaning and structure of morphemes in relation to words. Morphemes are the
smallest units of meaning in language. Carlisle (1995, p. 194) similarly defines
morphological awareness as, “children’s conscious awareness of the morphemic
structure of words and their ability to reflect on and manipulate that structure.”
Our focus is on children’s abilities to distinguish and manipulate morphemes at
the word level. This broad definition allows us, theoretically, to consider children’s
knowledge of both derivations and inflections in language simultaneously. Deriva-
tional morphology includes knowledge of prefixes (e.g., the un in undisciplined
or the pre in preoperational), suffixes (e.g., the ation in graduation or simula-
tion), and compounding (e.g., cowboy and sunlight are both compound words).
Inflectional morphology focuses primarily on indicating grammatical changes in
words (e.g., the s in dogs or the ed in acted are both grammatical inflections).
Our own crosslinguistic work has convinced us that the concept of morphological
awareness must be flexible if it is to be used successfully across languages. For
example, inflectional morphology is obviously important in English or Finnish,
but is relatively unimportant in Chinese. In contrast, lexical compounding is far
more common in Chinese than it is in English.

In the present study, we acknowledge the utility of a connectionist approach
in exploring the broad associations among aspects of sound, meaning, and or-
thography across languages (Gonnerman, Seidenberg, & Andersen, 2005). Ac-
cording to Gonnerman et al. (2005), understanding and speaking any given
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language involves an interaction of semantic representations and phonological
patterns through a weighted distribution of processing. In any language, it is the
strength of associations of the connections among processing units (similar to
neurons in the brain) that determines how words are learned and accessed. In this
view,

Morphology reflects structure present in the world: language input contains patterns
that are picked up on by language learners to the extent that they are useful in solving
the primary tasks of competent speakers, that is comprehending and producing
speech. Thus, although . . . these same principles operate across all languages, the
system that emerges may differ depending on the reliability of phonological similarity
as a cue to meaning, as well as other factors, such as the type and token frequencies
of related complex forms and the nature of the orthographic system. (p. 63)

These researchers thus argue that the concept of morphological structure demon-
strated in previous adult priming studies of both inflectional (e.g., Kempley &
Morton, 1982) and derivational (e.g., Napps, 1989) morphology is a result of
overlapping weighted representations among phonological, semantic, and ortho-
graphic information in a given language.

We view this perspective as a flexible one, capable of simultaneously accounting
for development in both derivational and inflectional (e.g., Plunkett & Marchman,
1991, 1993) morphology. This connectionist perspective on morphological struc-
ture can also account for crosslinguistic differences in priming of words. For ex-
ample, Plaut and Gonnerman (2000) found that in a morphologically rich artificial
language, priming of words that shared some morphological association but were
semantically opaque (such as miktav [letter] and katava [article] in Hebrew; from
Bentin & Feldman, 1990) occurred in their model. In contrast, the same effects
did not occur in the model when it was trained in an artificial language created
to be relatively morphologically opaque. These effects suggest that languages
that are relatively morphologically rich and transparent will tend to preserve the
associations of sound and meaning in language, even when the associations of two
words share only an apparent similarity in form. Our previous work on morpho-
logical awareness in relation to Chinese character recognition (McBride–Chang,
Shu, Zhou, Wat, & Wagner, 2003) piqued our interest in studying morphological
awareness in English.

Across languages, the boundaries across categories of morphology may become
increasingly fuzzy and confusing. For example, in Finnish, inflectional morphol-
ogy is complex relative to English (Lyytinen & Lyytinen, 2004) and is a prominent
early marker of language impairments in childhood, whereas in Chinese, inflec-
tional morphology is limited (Packard, 2000). Thus, the contrast in the importance
of inflectional morphology for early language learning across languages can be
quite striking, as in this example. Furthermore, in many Indoeuropean languages,
as Casalis and Louis–Alexandre (2000) discuss, inflectional morphology tends
to develop relatively early, whereas derivational morphology knowledge contin-
ues to grow through primary and secondary school and beyond. Inflectional and
derivational morphology differ in other ways as well. For example, inflectional
morphology is relatively limited and does not change the grammatical category
of a word (e.g., from a verb to a noun). In contrast, derivational morphology can
change these categories (e.g., manage/manager or overwork/workman).
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Despite these contrasts, however, our focus in the present study on awareness of
and access to unspecified categories (including both inflectional and derivational,
bound and unbound) of morphemes in words lead us to construct a task of mor-
phological structure knowledge that included different aspects of morphological
knowledge. Given our previous experiences and definitions by others (Carlisle,
1995; Gonnerman et al., 2005) on the nature of morphology and morphological
awareness in language, our measure of morphological awareness was flexible
in including both lexical compounding and inflectional grammar in our task.
Admittedly, this flexibility may represent a confounding of distinct aspects of
morphological awareness, as might be argued by some linguists. On the other
hand, this confounding may also be relatively faithful to children’s language
development, which may include simultaneously developing knowledge of lexical
compounding and inflectional grammar in English for children of the age groups
included in the present study, kindergarten and second grade.

Previous research has suggested that various aspects of morphological aware-
ness may be particularly useful for vocabulary building. For instance, Wysocki
and Jenkins (1987) found that students in fourth to eighth grade were able to
learn some new words by generalizing from those sharing a root morpheme. An
example might be comprehending the word piety based on previous knowledge
of the word pious. Wysocki and Jenkins (1987) termed this ability morphologi-
cal generalization. Others (e.g., White, Power, & White, 1989) have argued that
such generalization does facilitate vocabulary building, provided that students are
taught morphemes within an appropriate linguistic context. In young children,
Lyytinen and Lyytinen (2004) demonstrated that poor production of inflectional
morphology at age 2.5 years was a strong marker of subsequent language learning
difficulties at age 5 in children at risk for dyslexia.

MORPHOLOGICAL AWARENESS AND LITERACY

Morphological awareness and vocabulary knowledge are often discussed in the
specific context of literacy learning as well. For example, Carlisle (2000) found
individual differences in morphological awareness for third- and fifth-grade stu-
dents to be uniquely predictive of their reading comprehension. Another study of
at risk second-grade readers (Nagy, Berninger, Abbott, Vaughan, & Vermeulen,
2003) also demonstrated that morphological awareness uniquely predicted reading
comprehension in these children, although not in fourth graders at risk for writing
difficulties. Fowler and Liberman (1995) showed that word reading was signifi-
cantly correlated with tasks of morphological awareness, even controlling for age
and vocabulary level, among second to fourth graders. Carlisle and Nomanbhoy
(1993) also found that a measure of morphological production significantly pre-
dicted word reading in first graders, once phonological awareness was statistically
controlled. Morphological production measured in first grade was significantly
related to word recognition and reading comprehension in second grade, with
phonological awareness controlled as well (Carlisle, 1995).

Different types of morphological awareness measured at different ages appear
to have different effects on different aspects of literacy development. For example,
measures of inflectional grammar tended to be associated with a stage model
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of spelling in a study of children ages 6–10 years (Nunes, Bryant, & Bindman,
1997). In that study, it was demonstrated that children’s knowledge of spelling
of inflectional morphemes tends to progress from having no clear association
with grammatical category (e.g., kist for kissed) to an overgeneralization of mor-
phemes across verbs (e.g., sleped for slept) to a clear understanding of regular
versus irregular endings. Thus, morphological awareness tended to progress in a
clear developmental pattern in relation to spelling of morphemes indicating past
tense. Deacon and Kirby (2004) demonstrated that the same measure of inflec-
tional grammar used in that of Nunes et al. (1997) administered in second grade
also predicted unique variance in measures of pseudoword reading and reading
comprehension but not word reading 4 years later (when the children were in
fifth grade), even after statistically controlling for measures of intelligence and
phonological awareness. They interpreted these results as indicating a clear dis-
tinction between morphological awareness and phonological awareness in reading
acquisition.

Indeed, because English morphemes are strongly associated with phonolog-
ical units such as syllables or phonemes, researchers sometimes wonder about
the extent to which tasks of morphological and phonological awareness are dis-
tinguishable (e.g., Mann, 2000). Most studies of morphological awareness and
English word recognition underscore the strong association of morphological and
phonological awareness (Carlisle, 1995; Egan & Pring, 2004; Fowler & Liberman,
1995). For example, in their discussion of factors predicting reading and reading
disability, Fowler and Liberman (1995) argued that “. . . if morphology does play a
separate role from phonology . . . it is a small role indeed” (p. 179). In the present
study, we explore the utility of morphological awareness, as overlapping but sep-
arable from phonological processing in understanding vocabulary development
using somewhat different tasks of morphological awareness than have been used
previously.

DISTINGUISHING TWO ASPECTS OF MORPHOLOGICAL AWARENESS

Like phonological processing, morphological awareness is likely comprised
of multiple dimensions. We focused on two such dimensions that might ul-
timately be useful for understanding vocabulary growth because they can be
assessed in very young children without using print. These constructs were
originally developed in Chinese (McBride–Chang et al., 2003) in relation to
early Chinese character recognition. Both are adaptable across languages and
may be distinct features of morphological awareness in relation to vocabulary
acquisition.

Morpheme identification is the ability to distinguish different meanings across
homophones. This skill is demonstrated when a child understands that the flower
in flowerpot is represented by a plant with petals as opposed to a sack of white
powder (flour). This aspect of morphological awareness might help young lan-
guage learners to distinguish among meanings of syllables with identical sounds,
facilitating language analysis and vocabulary growth. In this case, morphological
awareness involves understanding that different meanings can simultaneously be
attributable to phonologically identical words. Using oral language measures,
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it is relatively clear that homophone distinction may involve morpheme knowl-
edge that is separable from phonology, which is held constant in these examples.
Morpheme identification is distinct from vocabulary knowledge because it relies
on understanding of possible multiple meanings in the same spoken morpheme.
Oral vocabulary knowledge requires learning to map a given spoken word to a
given meaning. In contrast, morpheme identification requires that the meanings
of two or more morphemes that are identically pronounced can be distinguished
based on meanings.

A second aspect of morphological awareness, morphological structure aware-
ness is the ability to create new meanings by making use of familiar morphemes.
Berko’s (1958) study of children’s grammatical knowledge illustrates this skill. A
child who understands that the famous concept of greater than one wug is repre-
sented by the word wugs, involving two morphemes, demonstrates morphological
structure awareness skill. This particular example reflects inflectional knowledge
of morphology. Morphological structure awareness can also be demonstrated by
tapping derivational knowledge of morphology, via compounding. For example,
the child who understands the idea of treetop as the highest point in a tree might
be encouraged to think of a new term to represent the lowest point in the tree.
One who asserts that treebottom is a reasonable term for this low point in the
tree would, in our view, demonstrate morphological structure awareness. The core
ability demonstrated by both the wugs and treebottom examples is the ability to
construct new meanings from knowledge of previously learned morphemes. This
morphological structure task requires children to make use of linguistic knowledge
to derive new meanings. Skill in manipulating language, variously referred to as
generativity, creativity, or productivity of language, may be important in learning
new meanings within one’s language.

Because morpheme identification and morphological structure awareness re-
quire somewhat different types of morphological analysis, we were interested in
the unique contributions of each to vocabulary knowledge. In contrast, the extent
to which tasks of morphological awareness would uniquely explain vocabulary
skill once other phonological processing skills, including word recognition itself,
were statistically controlled was unclear because phonological and morphological
awareness tend to be strongly associated in English (Mann, 2000). Given that
phonological processing skills are strong predictors of vocabulary skill across
several studies (e.g., Avons et al., 1998; Bowey, 2001), morphological aware-
ness might be linked to vocabulary skill only through its shared variance with
phonological processing skills.

In the present study, we tested the associations of morphological structure
awareness and morpheme identification with measures of reading and vocabulary
in kindergarten and second-grade American children. In particular, we tested
the extent to which each of these measures of morphological awareness might
uniquely predict vocabulary across these two ages. We view this as a tentative
step in understanding cognitive factors underlying vocabulary. If morphological
awareness is strongly predictive of vocabulary knowledge, this might suggest that
early tutoring in morphological structure awareness or morpheme identification
might facilitate children’s reading and/or language comprehension development.
This hope was the backdrop for the present correlational study.
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METHOD

Participants

The participants in the study were 115 kindergartners ranging in age from 5 years,
2 months (5;2) to 7;0 with a mean age of 6;1 and 105 second graders ranging
in age from 7;2 to 9;3 with a mean age of 8;0. The number of participants was
determined by power analyses that indicated that 98 participants would be required
to have a power of .80 to detect an increase in variance accounted for of 10% in
hierarchical regression analysis, which was the primary method of analysis to be
used. The alpha level used for the power analyses was .05. The participants were
recruited from local elementary schools. The study was carried out during the
end of the fall semester and the beginning of the winter semester. All participants
were native speakers of English. Boys made up 49% of the kindergarten sample.
This sample was 70% Caucasian, 17% African American, 10% Asian American,
and 2% Middle Eastern, with a remaining 1% described as “other.” Boys made up
47% of the second grade sample. This sample was 76% Caucasian, 18% African
American, 2% Asian American, and 1% Middle Eastern, with a remaining 3%
described as other.

Measures

Vocabulary. The Expressive One-Word Picture Vocabulary Test—Revised
(Gardiner, 2000) was used to assess participants’ expressive vocabulary skill.
This task requires students to identify pictured items. Testing stops when the child
identifies six consecutive pictures incorrectly.

Word identification. The letter–word identification subtest of the Woodcock–
Johnson III Test of Achievement (Woodcock, McGrew, & Mather, 2001) assesses
letter recognition and sight word efficiency. The student is required to expressively
and receptively identify letters as well as read printed words. Testing stops when
the child responds incorrectly to six items in a row, provided that those six items
are at the end of a page.

Word attack. The Word Attack subtest of the Woodcock–Johnson III Test of
Achievement (Woodcock et al., 2001) was used to assess phonemic decoding
efficiency. The student is required to read aloud printed nonwords that become
increasingly complex. Testing stops when a child responds incorrectly to six items
in a row, provided that those six items are at the end of a page.

Phonological awareness. The Comprehensive Test of Phonological Processing
(CTOPP) Elision subtest (Wagner, Torgesen, & Rashotte, 1999) was administered
to measure children’s phonological awareness. This task consists of 20 items. For
the first 3 items, children were asked to say a compound word after deleting a
syllable from it (e.g., popcorn without corn is pop). For the remaining items,
children were asked to delete a single phoneme from each word (e.g., tan without
/t/ is an).
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Rapid automatized naming. Rapid Object-Naming Test and the Rapid Number-
Naming Test were administered. In the Rapid Picture-Naming Test, children were
presented three rows of five pictures representing two-syllable English names. The
five pictures in each row were arranged in different orders. In the Rapid Number-
Naming Test, children were presented five rows of five digits in which the five
digits in each row were arranged in different orders. Children were required to
name all pictures or digits in the corresponding task at the fastest speed possible for
them. Given the very few errors made on these tasks, error rates are not included
in the analyses. Across both tasks, children were given two naming trials each and
the average time was used for analysis.

Nonword repetition. The nonword repetition task consisted of 3 practice trials for
which feedback was provided and 18 test trials consisting of increasingly complex
nonwords. Examples of items include nibe, noigawjeef, and nawfoojyeboachape.

Morphological awareness. The morpheme identification test and the morpholog-
ical structure awareness test were administered to test children’s morphological
awareness.

The morpheme identification test consisted of 13 test items. For each item,
two different pictures were presented simultaneously to the child and each of the
pictures was labeled orally for the child by the experimenter. The child was then
given a word or phrase containing the target morpheme and was asked to choose,
from among the two pictures, the one that best corresponded to the meaning of
that morpheme. For example, in one test item, the child was asked to select from
the two pictures showing the color blue and he blew out some air, respectively,
the one that contained the meaning of the morpheme blue in blueberries. Another
item contrasted a picture of my son with the sun and asked the child to select
the picture that best represented the meaning of son in grandson. This task may
have tapped semantic association knowledge in its use of pictures. However, we
felt strongly that pictures were needed in order to administer this task to young
children. The items for this task, along with percentages correct scored separately
for kindergarten and second grade participants in our sample, are presented in
Appendix A.

In the morphological structure awareness test, 20 scenarios were orally pre-
sented in two- to four-sentence stories. Children were then asked to come up with
words for the objects or concepts presented by each scenario. Fourteen of the stories
required responses involving morpheme compounding, whereas the remaining 6
items involved syntactic manipulations. One example of the compounding items
is this: Early in the morning, we can see the sun coming up. This is called a
sunrise. At night, we might also see the moon coming up. What could we call this?
The correct response for this item was moonrise. Apart from the wugs example
from Berko (1958), which was included in the present study, another example of
an item requiring a syntactic response is This is a musical instrument called a
hux. Now we have three of them. These are three ———– (the correct response
is huxes.) The maximum score for this task was 20. All items of this task, along
with percentages correct scored separately by kindergartners and second graders,
are presented in Appendix B.
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Table 1. Means, standard deviations, and t tests for differences between kindergarten
and second-grade children for all measures

K P2

Measure (Max) Mean SD Mean SD t Value

Vocabulary 65.77 13.47 84.12 12.87 −10.31∗∗∗

Age (months) 72.63 4.57 96.42 4.98 −36.98∗∗∗

Word identification 21.17 6.30 39.92 10.56 −16.15∗∗∗

Word attack 5.51 3.45 18.23 5.99 −19.49∗∗∗

Elision (20) 5.37 3.24 11.62 4.61 −11.72∗∗∗

Rapid number naming (s) 23.28 7.38 13.46 8.12 9.39∗∗∗

Rapid object naming (s) 16.70 6.11 11.34 1.99 8.58∗∗∗

Morpheme identification (13) 9.62 2.42 12.06 1.13 −9.44∗∗∗

Morphological structure (20) 8.16 3.17 12.81 2.87 −11.38∗∗∗

Nonword repetition (18) 9.42 2.82 11.05 2.44 −4.57∗∗∗

Note: There were 115 kindergarteners (K) and 105 second graders (P2).
∗∗∗p < .001.

Procedure

Each child participated in one testing session that lasted about 45 min at a quiet
location within the child’s school. All measures were administered to the children
individually by trained testers who were familiar with testing children in these age
groups.

RESULTS

Means and standard deviations on all tasks are shown separately for kindergartners
and second graders in Table 1.

Second graders performed significantly better (or faster, on the speeded naming
tasks) than the kindergartners on all measures, including the morpheme identi-
fication and the morphological structure awareness tasks. Across ages, children
showed adequate variability on the morphological structure awareness task. How-
ever, second graders’ mean morpheme identification scores were approximately
12/13, indicating that they had reached ceiling on this task. Across groups, the
obtained internal consistency reliabilities were .71 for the morphological structure
awareness task and .80 for the morpheme identification task.

Intercorrelations among all measures included in the present study are displayed
separately for the kindergarten and second grade children in Table 2. As indicated
in the table, both morphological tasks were significantly correlated with word
identification, word attack, and vocabulary scores among kindergartners. Similar
but weaker associations were obtained among second graders. It is not surprising,
given their educational levels, that vocabulary and reading scores were strongly
associated among the second graders but only weakly (and nonsignificantly) asso-
ciated among the kindergartners. Magnitudes of correlations of the morphological
tasks were comparatively higher with vocabulary than with the reading tasks for



Table 2. Intercorrelations among measures

1 2 3 4 5 6 7 8 9 10

1. Vocab — .11 .19 .18 .47∗∗∗ −.45∗∗∗ −.31∗∗ .46∗∗∗ .50∗∗∗ .11
2. Age .26∗∗ — .19∗ .16 .19∗ −.23∗ −.18 .27∗∗ .22∗ .02
3. WID .58∗∗∗ .02 — .81∗∗∗ .57∗∗∗ −.53∗∗∗ −.34∗∗∗ .38∗∗∗ .40∗∗∗ .17
4. WATT .51∗∗∗ −.10 .62∗∗∗ — .59∗∗∗ −.44∗∗∗ −.28∗∗ .30∗∗ .40∗∗∗ .26∗∗

5. Elision .38∗∗∗ −.06 .43∗∗∗ .52∗∗∗ — −.38∗∗∗ −.29∗∗ .34∗∗∗ .35∗∗∗ .29∗∗

6. RNN .16 .00 .00 −.01 −.14 — .63∗∗∗ −.34∗∗∗ −.29∗∗ −.09
7. RON −.01 .04 −.14 −.23∗ −.19 .05 — −.20∗ −.14 −.00
8. MI .34∗∗∗ −.06 .27∗∗ .24∗ .28∗∗ .05 −.10 — .36∗∗∗ .19∗

9. MS .47∗∗∗ −.10 .10 .25∗ .31∗∗ .07 −.05 .32∗∗ — .22∗

10. NW .13 −.01 .00 .18 .11 .07 .00 .04 .23∗ —

Note: Vocab, vocabulary; WID, word identification; WATT, word attack; RNN, rapid number naming; RON, rapid object naming; MI, morpheme
identification; MS, morphological structure; NW, nonword repetition. Correlations above the diagonal represent associations among the kindergartners;
correlations below the diagonal represent associations among the second graders (N = 115 kindergarteners, N = 105 second graders).
∗p < .05. ∗∗p < .01. ∗∗∗p < .001.
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Table 3. Hierarchical regression equations predicting vocabulary from predictor
variables

Combined
K P2 Sample

Steps/Variables �R2 R2 �R2 R2 �R2 R2

1. Age, WID, WATT, .41∗∗∗ .41 .22∗∗ .22 .48∗∗∗ .48
Elision, RNN, RON,
and NW

2. MI and MS combined .08∗∗∗ .49 .15∗∗∗ .37 .10∗∗∗ .58

2. MS .06∗∗ .47 .13∗∗∗ .35 .08∗∗∗ .56
3. MI .03∗ .49 .02 .37 .02∗∗ .58

2. MI .04∗∗ .45 .06∗∗ .28 .04∗∗∗ .53
3. MS .04∗∗ .49 .10∗∗∗ .37 .06∗∗∗ .58

Note: K, kindergartners; P2, second graders; WID, word identification; WATT, word attack;
RNN, rapid number naming; RON, rapid object naming; NW, nonword repetition; MI,
morpheme identification; MS, morphological structure.
∗p < .05. ∗∗p < .01. ∗∗∗p < .001.

both groups. Across groups, the two morphological awareness measures were
moderately associated with one another, suggesting that they share some degree
of commonality. Across both groups, both measures of morphological awareness
were also moderately associated with the Elision task, underscoring the positive
association between phonological and morphological processing.

In order to test whether the two morphological awareness skills uniquely ex-
plained variance in the vocabulary measure, a hierarchical regression analysis
predicting vocabulary from all tasks administered in the study was conducted sep-
arately for kindergartners, second graders, and the combined sample. In Step 1,
we included all measures administered except the two morphological awareness
tasks. For example, because reading and vocabulary scores are consistently linked
(Baker et al., 1998; Stanovich, 1986), we statistically controlled for both measures
of reading included in Step 1 of the analysis. We also controlled for phonological
processing skills, including phonological awareness, speeded naming, and non-
word repetition in these equations at Step 1. Of particular interest was the extent to
which either or both measures of morphological awareness might uniquely predict
vocabulary acquisition independently of these measures across samples.

As shown in Table 3, we tested the contributions of the two measures of morpho-
logical awareness in three ways. We first looked at the combined percentages of
unique variance in vocabulary acquisition accounted for by the two morphological
tasks together in Step 2, once all other metalinguistic and reading measures were
included in the regression equation in Step 1.

In Table 3 at Step 1, in hierarchical regression equations, all of the following
measures were entered: word identification, word attack, Elision, rapid number
naming, rapid object naming, nonword repetition, and age. In this first step, 41%
of the variance in vocabulary knowledge in kindergartners, 22% of the variance in
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Table 4. Final standardized betas for regression equations predicting vocabulary from
all predictor variables

Combined
K P2 Sample

Variable B t Value B t Value B t Value

Age .05 0.68 .18 2.14∗ .12 1.58
Word identification .26 1.99∗ .07 0.69 .16 1.75
Word attack .04 0.33 −.14 −1.23 −.11 −1.08
Elision .12 1.29 .30 2.96∗∗ .22 3.07∗∗

Rapid number naming −.09 −0.89 .16 1.93 .04 0.71
Rapid object naming −.04 −0.42 .05 0.53 −.09 −1.50
Morpheme identification .19 2.30∗ .17 1.84 .19 3.15∗∗

Morphological structure .24 2.96∗∗ .35 3.79∗∗∗ .33 5.31∗∗∗

Nonword repetition −.08 −1.01 .03 0.35 −.02 −0.32

Note: There were 115 kindergarteners (K) and 105 second graders (P2).
∗p < .05. ∗∗p < .01. ∗∗∗p < .001.

second graders, and 48% of the variance in the combined sample was predicted.
Next, the two morphological awareness variables entered together in Step 2
uniquely contributed 8% of the variance in vocabulary knowledge among the
kindergartners, 15% of this variance among the second graders, and 10% of the
variance in the combined sample. Thus, the total amount of variance predicted in
vocabulary scores with all of these measures included was 49%, adjusted R2 =
.45; F (9, 114) = 11.21, p < .001, among the kindergarteners, 37%, adjusted R2 =
.31; F (9, 104) = 6.22, p < .001, among the second graders, and 58%, adjusted
R2 = .56; F (9, 219) = 32.42, p < .001, for the combined sample.

We then examined separately each of the two tasks of morphological awareness
for explaining unique variance in vocabulary knowledge in these equations. As
shown in Table 3, the task of morphological structure awareness contributed
uniquely and substantially (6% for kindergartners, 13% for second graders, 8%
for the combined sample) to the equation when it was entered into the equation
before the task of morpheme identification. When morpheme identification was
entered into the equation in the final step, it explained significant variance in
vocabulary scores for the kindergarten and combined samples but not the second
grade sample. In contrast, when the task of morpheme identification was included
in the equation in Step 2, it contributed unique variance to vocabulary knowledge
across samples (between 4 and 6% of the variance). The morphological structure
awareness task, in the final step, also contributed substantial (between 4 and 10%)
and significant variance in this equation.

Table 4 shows the standardized final beta weights of all of the tasks included
in the regression equations across samples. These equations indicate the extent to
which each variable made an independent contribution in explaining variance in
vocabulary knowledge with all variables included in the equation. Table 4 shows
that the morphological structure awareness task was a significant predictor of
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vocabulary knowledge in the kindergarten, second-grade, and combined samples.
In contrast, the morphological identification task was a significant final predictor
of vocabulary for the kindergarten and combined samples only.

DISCUSSION

Across both groups of children, the combined tasks of morphological awareness
were good predictors of vocabulary knowledge, even once phonological process-
ing, word reading skill, and age were statistically controlled. These results have two
interesting implications for future research. First, morphological awareness is a
cognitive construct separable from phonological processing and reading skills and
important for vocabulary acquisition. Second, both morpheme identification and
morphological structure awareness are potentially unique features of vocabulary
development.

Because our study was correlational, we cannot assume causal relations among
tasks. Moreover, any simplistic assertions made about one construct causing an-
other are likely to be wrong. For example, in studies of vocabulary knowledge
and phonological processing, there is ample support for the lexical restructuring
hypothesis, which is that phonological development is limited by vocabulary acqui-
sition (e.g., Fowler, 1991; Metsala, 1999; Walley, 1993). That is, children’s phono-
logical awareness becomes more distinct as vocabulary knowledge expands. There
is also good evidence that phonological memory predicts vocabulary knowledge
(Gathercole et al., 1992). Thus, the association between phonological processing
and vocabulary knowledge with development is almost certainly bidirectional and
changes with development. Similarly, phonological awareness and word recogni-
tion are bidirectionally associated (e.g., Perfetti, Beck, Bell, & Hughes, 1987).

In trying to understand the associations of morphological awareness to vocab-
ulary, we also postulate bidirectional associations. Future work should focus on
this issue. Given that morphological awareness can clearly be measured among
4-year-olds (Berko, 1958), future studies should examine its value for predicting
subsequent vocabulary much in the same way that others (e.g., Avons et al.,
1998; Bowey, 2001; Gathercole et al., 1992, 1999) have studied the utility of
phonological processing for vocabulary development. Results of the present study
are clear in demonstrating that tasks of morphological awareness are separable
from those of phonological processing in predicting simultaneously measured
expressive vocabulary skill. What would be particularly interesting to examine
in future research is the extent to which tasks of morphological awareness can
predict unique variance in vocabulary knowledge over time, once the autoregres-
sive effects of previous vocabulary knowledge are statistically controlled. The
unique variance in vocabulary predicted by the two morphological awareness
tasks in the present study was enough, ranging from 8 to 15% across samples,
to make them potentially important in the quest to understand early vocabulary
development.

Tasks of morphological awareness were also each uniquely predictive of vo-
cabulary knowledge. This result is important because it demonstrates that there
are different aspects of morphological awareness and that each of these might
be important in fostering vocabulary acquisition. One aspect of morphological
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awareness involves distinguishing different meanings when confronted with ho-
mophones. This skill is particularly important in Chinese, which has an enormous
number of homophones (McBride–Chang et al., 2003), but it also appears to be
important in English. From a developmental perspective, children’s orthographic
knowledge, as measured in the ability to distinguish homophones that are spelled
differently, might build on this type of morphological awareness. Although one
critique of this task is that children may have derived answers to items by relying on
semantic associations, we could not avoid using pictures and context to present our
stimuli for young children. Nevertheless, the fact that this task contributed unique
variance in explaining vocabulary growth, controlling for other metalinguistic
tasks, including our task of morphological structure awareness, as well as reading
itself, indicates that it may have some unique utility for understanding vocabulary
knowledge.

The other aspect of morphological awareness we measured, morphological
structure awareness, requires children to combine morphemes in new ways. The
skill demonstrated in this task is perhaps an early precursor to the concept of
morphological generalization (Wysocki & Jenkins, 1987). When children notice
similarities across words, they can build on this knowledge, perhaps making it
more efficient for them to learn new words, both orally and in print. In addition,
learning to decompose words is likely to be bidirectionally associated with vocab-
ulary acquisition. As children acquire new vocabulary, they more easily analyze
vocabulary items into sublexical components such as morphemes. With knowl-
edge of morphemes, children may find it easier to understand new vocabulary by
generalizing these morphemes to new contexts.

These preliminary results may facilitate among researchers and practitioners
more ideas or tools for understanding interactions between morphological aware-
ness skills and children’s vocabulary growth. For example, activities intended
to foster morpheme identification and morphological structure awareness could
easily be incorporated into preschool curricula if they ultimately appear to have
predictive value for vocabulary development. An example of such an activity
might be to introduce some compound words in a given category, such as objects
or animals, and ask children to generate new creative ideas for naming new things.
For example, if we have a root word bird, children could be asked to generate
names or objects for birds, real or imagined (e.g., bluebird, birdbath, birdfeeder,
Big Bird, birdsong, bird water, etc.). Children might also explicitly be taught
homophones, such as banned versus band, bare versus bear, foul versus fowl,
and so forth by explaining the meanings and using these words in context. Given
current worries about wide gaps between those rich and poor in vocabulary knowl-
edge from entry into school (e.g., Baker et al., 1998), a continued exploration of
the value of morphological awareness tasks for future vocabulary development is
worth pursuing.

The primary limitation of the present study is that it was correlational research.
We statistically controlled several phonological processing and reading measures
to predict vocabulary knowledge in order to demonstrate a unique effect of mor-
phological awareness. However, all of these measures were obtained in a single
study at one point in time. The theoretical interest of the present study lies in
considering these results within a developmental framework with the idea that
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morphological skills might predict vocabulary development somewhat indepen-
dently of phonological processing skill.

The tasks of morphological awareness we created integrally involve vocabu-
lary knowledge. Thus, for example, the ability orally to distinguish and apply
homophones to words requires vocabulary knowledge. On the other hand, the
ability to understand that homophones represent different concepts may equally
help children to learn new words. Future research should, therefore, particularly
focus on the extent to which morphological awareness skills predict subsequent
vocabulary knowledge controlling for previous vocabulary knowledge.

A second criticism of this research is that we have not clearly established the ex-
tent to which the items used for the morphological structure awareness task tapped
similar or different types of linguistic knowledge. Some items involved nonsense
words, whereas others made use of real words. Although these items all tended
to be moderately correlated with one another, it may be theoretically important to
distinguish morphological awareness as measured in terms of derivational versus
inflectional morphology and in terms of real versus nonsense words. Indeed, the
items used in our tasks were admittedly not ideal. A few of these even made use
of real vocabulary items in the morphological construction task. In hindsight, we
could have done more to ensure that all compound words were not real words. A
reanalysis of our task using only a subset of these items, the answers to which were
not real vocabulary items (numbers 5, 6, 8, 9, 10, 12–19), yielded very similar
results. We acknowledge these shortcomings of our tasks and strongly recommend
that future research should focus on these variations more systematically.

Despite these limitations, the present study has highlighted the importance of
morphological awareness as a cognitive component of vocabulary knowledge,
independent of reading ability and phonological processing, in young children.
The independence of our morphological awareness constructs in contributing
unique variance to vocabulary knowledge, with all other reading- and language-
related measures statistically controlled, suggests that the idea of a focus on
explicit morphological awareness is worth pursuing for understanding vocabu-
lary development. Because these measures of morphological awareness are orally
administered and can easily be tested among preschoolers, such findings may
have interesting implications and applications for future reading and language
development research.

APPENDIX A: MORPHEME IDENTIFICATION TEST

Instructions

There are a total of one trial item and 13 test items. All the items have two corresponding
pictures. When administering the test, first show the corresponding pictures to the child and
tell them what each picture means. Then, ask the corresponding question and ask the child
to point to the correct picture containing the meaning of the target word. For example, there
are two pictures for the trial item, which means “the letter T” and a “teacup,” respectively.
Tell the child the meaning of the pictures and then ask, “Which contains the meaning of
the ‘tea’ in ‘tealeaf’?”
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Trial

A. (1) The letter T (2) A teacup
Qn: Which contains the meaning of the “tea” in “tealeaf”? ——— (2)

Test items

1. (1) The letter B (2) A bee
Qn: Which contains the meaning of the “bee” in “beehive”? ——— (2)

Correct: K = 84.3%, P = 92.4%.
2. (1) An eye (2) The letter I

Qn: Which contains the meaning of the “eye” in “eyebrow”? ——— (1)
Correct: K = 80.9%, P = 92.4%.

3. (1) A steak (2) A stake
Qn: Which contains the meaning of the “steak” in “steakhouse”? ——— (1)

Correct: K = 75.7%, P = 75.2%.
4. (1) A bank (2) Banks

Qn: Which contains the meaning of the “bank” in the “river bank”? ——— (2)
Correct: K = 63.5%, P = 93.3%.

5. (1) To write something (2) Right
Qn: Which contains the meaning of the “right” in “right hand side”? ——— (2)

Correct: K = 47.8%, P = 80.0%.
6. (1) A bag of flour (2) A flower

Qn: Which contains the meaning of the “flower” in “flowerpot”? ——— (2)
Correct: K = 55.7%, P = 87.6%.

7. (1) Some mail (2) A male
Qn: Which contains the meaning of the “mail” in “mailbox”? ——— (1)

Correct: K = 80.0%, P = 99.0%.
8. (1) A hare (2) Hair

Qn: Which contains the meaning of the “hair” in “hairbrush”? ——— (2)
Correct: K = 85.2%, P = 98.1%.

9. (1) Toes (2) To tow something
Qn: Which contains the meaning of the “tow” in “tow truck”? ——— (2)

Correct: K = 72.2%, P = 98.1%.
10. (1) The color blue (2) He blew out some air

Qn: Which contains the meaning of the “blue” in “blueberries”? ——— (1)
Correct: K = 80.0%, P = 98.1%.

11. (1) To see (2) The sea
Qn: Which contains the meaning of the “sea” in “seahorse”? ——— (2)

Correct: K = 79.1%, P = 92.4%.
12. (1) The picture of my son (2) The sun

Qn: Which contains the meaning of the “son” in “grandson”? ——— (1)
Correct: K = 75.7%, P = 100.0%.

13. (1) A cent (2) The letter is sent
Qn: Which contains the meaning of the “cent” in “ten cents”? ——— (1)

Correct: K = 81.7%, P = 99.0%.
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APPENDIX B: MORPHOLOGICAL STRUCTURE TEST

Instructions

I will show you pictures of some objects. Some of them are daily objects that we see, and
some are weird objects that we’ve never seen before. I want you to try to come up with
names for those weird objects based on the names of daily objects.

For example, here is a ballpoint pen that is blue in color. We call that blue ballpoint pen.
Now here is a ballpoint pen that is red in color, we call that red ballpoint pen.
For example, here is a sun that is big and red in color. We call that big red sun.
Here is a sun that is big and yellow in color, we call that big yellow sun.

Notes: If the child gives answer other than the standard answer, please put in “0” on the
line and write down the response of the child for future reference.
Correct = 1 Incorrect = 0 Please go through all the test items.

Trial

A. Here’s a paper that is white in color, we call that white paper.
Now here’s a paper that is red in color, what do we call it? ——————– (red paper)

B. Here’s a pair of socks that is red in color, we call them red socks.
Now here are socks that are blue in color, what do we call them?

——————– (blue socks)

Test items

1. Here’s a flower that is big and red, we call that big red flower.
Now here’s a flower that is big and purple, what do we call it?

——————– (big purple flower)
Correct: K = 67.0%, P = 80.0%.

2. We call a cat that is white and big a big white cat.
What do we call a cat that is black and big? ——————– (big black cat)

Correct: K = 60.9%, P = 92.4%.
3. Here’s an animal that lives in the sea and looks like a star. It’s called the seastar.

Here’s an animal which lives in the sea and looks like a horse. What do we call it?

——————– (seahorse)
Correct: K = 78.3%, P = 93.3%.

4. A cup that is used to hold coffee is called a coffee cup.
What do we call a cup that is used to hold tea? ——————– (tea cup)

Correct: K = 72.2%, P = 92.4%.
5. A glass that is used to hold wine is called a wine glass.

What do we call a glass that is used to hold milk? ——————– (milk glass)
Correct: K = 54.8%, P = 74.3%.

6. A tree that grows apples is called an apple tree.
What do we call a tree that grows donuts? ——————– (donut tree)

Correct: K = 93.0%, P = 97.1%.



Applied Psycholinguistics 26:3 433
McBride–Chang et al.: Reading and vocabulary

7. Some people wear rings on their ears, they are called earrings.
Some people wear rings on their nose, what should we call that?

——————– (noserings)
Correct: K = 42.6%, P = 93.3%.

8. Many people wear laces on their neck called a necklace. Some people wear laces on
their foot, what should we call that? ——————– (footlace)

Correct: K = 9.6%, P = 17.1%.
9. The metal shoes that are put on horses are called horseshoes.

If we put metal shoes on pigs, what do we call them? ——————– (pigshoes)
Correct: K = 61.7%, P = 93.3%.

10. Early in the morning, we can see the sun rising. This is called a sunrise.
At night, we might also see the moon rising. What could we call this?

——————– (moonrise)
Correct: K = 48.7%, P = 78.1%.

11. Some buildings are built very high, and we call them high-rise buildings.
Some buildings are built very low, what do we call that?

——————– (low-rise buildings)
Correct: K = 6.1%, P = 41.9%.

12. There is a kind of train that runs under the ground. We call that an underground
train. There is another kind of train that runs over the ground. What do we call that?

——————– (overground train)
Correct: K = 20.9%, P = 49.5%.

13. Basketball is a game where you throw a ball through a basket. Tim made up a
new game where he throws a ball into a bucket. What should he call the game?

——————– (bucketball)
Correct: K = 25.2%, P = 68.6%.

14. A box used to store mail is called a mailbox. Some people use a tray to store mail.
What should we call that? ——————– (mailtray)

Correct: K = 10.4%, P = 33.3%.

Items 15–20 are grammatical items. Say the following sentence to the child and ask
what should be filled in the appropriate blanks.

15. Look at John. John is stotting. Yesterday he did this. What did he do yesterday?
Yesterday, he ——–. ——————– (stotted)

Correct: K = 14.8%, P = 36.2%.
16. This animal is called a wug. There are four of them. There are four

——————– (wugs)
Correct: K = 71.3%, P = 90.5%.

17. This is a musical instrument called a hux. Now we have three of them. These are three

——–. ——————– (huxes)
Correct: K = 6.1%, P = 15.2%.

18. Joe knows how to fleamp. He is fleamping something. He did the same thing yesterday.
What did he do yesterday? Yesterday he ——–. ——————– (fleamped)

Correct: K = 17.4%, P = 45.7%.
19. This is a krest; it’s used on letters. This letter has been krested. The postman is ——–

the letters. ——————– (kresting)
Correct: K = 44.3%, P = 61.9%.
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20. Sometimes the raindrops fall from the sky and we call that raining. Very rarely, frogs
fall from the sky, we call that ——–. ——————– (frogging)

Correct: K = 10.4%, P = 26.7%.
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