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ABSTRACT 
 
 

Morphological knowledge, which refers to a conscious awareness of or the 
ability to use the smallest units of meaning in a language, may be important in 
learning to read English.  However, the underlying nature of this construct is not 
well understood.  A battery including nine morphological knowledge measures 
was administered to a fourth grade sample.  In addition, two standardized 
vocabulary tests and three oral reading fluency tasks were included. Participants� 
scores on a statewide reading comprehension test were also obtained.   

A series of confirmatory factor analyses was conducted to explore the 
possibility that morphological knowledge may be divided into two or more 
subcategories. The role of method effects was then explored.  The relation 
between morphological knowledge and vocabulary was also examined.  
Additional models designed to quantify the relations between morphological 
knowledge, vocabulary, oral reading fluency, and reading comprehension were 
included.  

In all cases, a single-factor model of morphological knowledge was the 
preferred model.  This indicates that the morphological tasks administered were 
all measuring the same construct, and that method effects were not playing a 
significant role in performance.  The results of the analyses also showed that 
morphological knowledge and vocabulary are indistinguishable for fourth-grade 
students.  When morphological knowledge and vocabulary were represented as a 
single latent variable, it accounted for a high and significant portion of the 
variance in reading comprehension.    
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INTRODUCTION 
 
 
 
 

Morphological awareness, which refers to a conscious awareness of or the ability 
to use the smallest units of meaning in a language, may be important in learning to read 
English (Carlisle, 1995, 2000; Carlisle & Fleming, 2003; Carlisle & Nomanbhoy, 1993; 
Deacon & Kirby, 2004; Mahony, Singson, & Mann, 2000; Nagy, Berninger, Abbott, & 
Vaughan, 2003; Tyler & Nagy, 1989, 1990).  This is due in part to the fact that although 
the English writing system is alphabetic, it is also morphological (Chomsky & Halle, 
1968; Shankweiler et al., 1995).  The fact that the English language is comprised of 
phonemes as well as morphemes could potentially explain why phonological awareness 
is a good, but not infallible, predictor of reading skill (Singson, Mahony, & Mann, 2000).   

 
 

What Is Morphology? 

 
 

Within the domain of linguistics, the word morphology refers to the structure of 
words in terms of morphemes, or �minimal meaningful elements� (Bloomfield, 1933), 
i.e., prefixes, roots, and suffixes.  The meaning of a word is derived from the combined 
meanings of the morphemes of that particular word.  For example, a certain level of 
morphological awareness is helpful in determining that the er in teacher denotes �one 
who teaches� and the un in unhappy indicates �not happy.�  

The same morpheme often has the same spelling even when it is pronounced 
differently in two words (sign/signature), and the same sound often has two or more 
different spellings when it represents different morphemes (there/their/they�re).  Such 
spellings only make sense when the morphological structure of words and their 
morphological relations to other words are taken into account.  
 

Types of Morphemes 
 

Four types of morphemes are used in the formation of words.  Root morphemes 
are usually words in themselves, and there is at least one root in every word.  The other 
three types of morphemes are always bound morphemes, which are meaningful units of 
words, but not words in themselves.  Bound morphemes include prefixes, which change 
the meaning of a root, but not its grammatical class; suffixes, which change both the 
meaning and the grammatical class of a root; and inflections, which indicate number, 
person, tense or case (Arnbak & Elbro, 2000). 

Morphology can also be viewed on a continuum of inflectional to 
derivational (J.F. Carlisle, personal communication, December 9, 2003).  The 
development of analyzed knowledge appears with general cognitive maturity: 
intuitive knowledge is progressively analyzed into structured categories (Casalis 
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& Louis-Alexandre, 2000). Inflections attach to a base word and mark categories 
such as number, person, tense, and case; for example, sings contains a final -s, 
marker of the third person singular. Mastery of inflections is usually 
accomplished relatively early in life (Mann, 2000).   

 Derivational morphology, in contrast, is acquired later.  Derivational relations 
typically involve an affix that attaches to a base word, which creates a new word by 
changing the base�s syntactic category and meaning (Mahony, Singson, & Mann, 2000). 
Derivation refers to the formation of new words from existing words (e.g., singer from 
sing and acceptable from accept).  Derived words can also be inflected: singers from 
singer.  

Full knowledge of derivational morphology involves at least three aspects, which 
are labeled relational, syntactic, and distributional (Tyler & Nagy, 1989).  Relational 
knowledge is recognizing that words have complex internal structure and that two or 
more words may share a common morpheme.  Syntactic knowledge is the awareness that 
derivational suffixes mark words for syntactic category (e.g., regularize is a verb by 
virtue of being suffixed with �ize, and regulation is a noun by virtue of being suffixed 
with �ion).  Distributional knowledge pertains to the constraints on the concatenation of 
stems and suffixes (e.g., -ness attaches to adjectives but not to verbs) (Tyler & Nagy, 
1989). 

It is not logically necessary, nor even likely, that children master all three aspects 
of word formation simultaneously.  However, syntactic and distributional knowledge 
presuppose relational knowledge and should therefore be acquired later (Tyler & Nagy, 
1989).  Children appear to develop a rudimentary knowledge of derivational morphology, 
which is the ability to recognize a familiar stem in a derivative, before fourth grade.  
Knowledge of the syntactic properties of derivational suffixes appears to increase through 
eighth grade.  Knowledge of the distributional properties of suffixes also increases, with 
sixth-grade students showing an increase in overgeneralization errors parallel to that 
found for inflectional suffixes in younger children. 

A further distinction can be made between types of derivational suffixes.  
Suffixes attaching to base words to form derivations can be described as neutral 
or non-neutral.  Neutral suffixes have a wide range of applicability.  The primary 
restriction on these suffixes is their subcategorization for the part of speech of the 
morpheme to which they can attach (e.g., -er can attach to virtually any verb to 
form an agentive.)  Non-neutral suffixes do not have the same broad range of 
applicability.   Root words containing -ceive take �tion (e.g., receive/reception), 
and the root word ending in -fer takes �ence (e.g., prefer/preference).   

 
 

The Nature of Morphological Awareness 

 
 

A large number of studies have been devoted to studying relations 
between morphological awareness and reading-related constructs (e.g., Carlisle, 
1988, 1995, 2000; Carlisle & Nomanbhoy, 1993; Elbro, 1990; Fowler & 
Liberman, 1995; Mahony, 1994; Mahony, Singson, & Mann, 2000; Nagy & 
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Anderson, 1984; Nagy, Berninger, Abbott, & Vaughn, 2003). However, there are 
very few articles that specifically address the nature of morphological awareness.  
It seems that morphological awareness, like phonological awareness, may be 
comprised of multiple dimensions.  Although the morphological awareness tasks 
commonly used in studies are all designed to measure the same construct, they 
may in fact be measuring different things.   However, at this point in time, very 
few of these potential distinctions have been explored in the literature.  
Identifying subcategories within the realm of morphological awareness would be 
helpful in understanding the construct and expanding the current theories.  Some 
of these potential distinctions will be explored in the proposed study.   

Morphological Awareness Versus Use of Morphological Knowledge 
Knowledge of morphology, like other types of linguistic knowledge, is often tacit, 

meaning it is used when we process linguistic information but is not necessarily available 
for conscious reflection (Nagy, Berninger, Abbott, & Vaughan, 2003). It is sometimes 
possible to be able to use morphemes correctly, but not be able to describe the process by 
which this is done.  However, morphological knowledge can also be more explicit; it can 
involve some degree of conscious analysis and control of linguistic forms.   

Although morphological knowledge tasks are typically grouped into just one 
category, the tasks currently in use in the literature could conceivably require different 
types of morphological analysis.  Some tasks require morphological knowledge, or an 
explicit awareness of the morphological units.  Others require use of morphological 
knowledge, but explicit awareness is not required.  Because this is a potentially important 
distinction, for the purpose of this study morphological knowledge will be used as a 
blanket term that encompasses both morphological awareness and the use of 
morphological knowledge.   

 
 

How Is Morphological Knowledge Measured? 

 
 

There are several tasks in the field of morphological knowledge that are 
appropriate for elementary school aged children.  Some of these tasks include 
items from five different levels of morphological transparency:  neutral (e.g., 
person-personal), stress shift/vowel change (e.g., parent-parental), consonant 
change (e.g., relate-relation), vowel change (e.g., deep-depth), and silent letter 
(e.g., sign-signature).  The administration of these tasks can vary; in a written 
version, subjects silently read the items before marking their answers, while the 
oral plus written version requires the experimenter to read each item aloud while 
simultaneously presenting the task in written form.  The latter form of 
administration is designed to decrease the demand on decoding ability, which 
theoretically should result in a more accurate measure of morphological 
knowledge.  Some other tasks are administered orally; the student responds to the 
tester�s question without having a written form of the task available. 

Several tests of morphological structure have been designed to assess students� 
knowledge of the relations between base and derived forms (Carlisle, 2000). There are 
two types of morphological structure tasks.  The first is decomposition. This task requires 
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the decomposition of derived words in order to finish sentences. (The word is driver.  
The sentence is: Children are too young to _____.)  The second test of morphological 
structure is the derivation task.  This requires the production of a derived word in order to 
finish a sentence.  (The word is farm.  The sentence is: My uncle is a _____.) 

Another morphological knowledge task is the derivational suffix choice test 
(University of Washington, 1999). The items for these tests were constructed based on 
prior research by Mahony (1994), Singson, Mahony, and Mann (2000), Nagy, Diakidoy, 
and Anderson (1993), and Tyler and Nagy (1989, 1990).  There are three different 
formats of the derivational suffix choice test.  The first contains all real words.  The 
participant is required to choose among four options, each of which has a different 
derivational suffix that signals part of speech (e.g., directs, directions, directing, or 
directed), the one that fits the context of a sentence composed of real words (e.g., Did you 

hear the _____?). 
The second type of derivational suffix choice task uses real words with 

improbable suffixes. The participant is required to choose which of four sentences 
correctly uses a plausible but improbable derivational suffix attached to a real word stem 
(e.g., dogless).  A correct response indicates understanding the grammatical information 
signaled by the suffix (e.g., When he got a new puppy, he was no longer dogless, but not 
He was in the dogless).   

The third type of derivational suffix choice task uses nonwords.  The participant is 
required to choose which of four options (e.g., jittling, jittles, jittled, jittle) fit the context 
of a sentence composed of real words (Our teacher taught us how to ____ long words).  
It is theorized that a correct response indicates understanding of grammatical information 
conveyed by derivational suffixes independent of their semantic content.   
All items on the derivational suffix choice tasks are presented visually for the child to 
read silently while the experimenter read them aloud to the child; thus, correct responding 
does not require decoding ability.    

The bee grass test (University of Washington, 1999) is based on the research of 
Elbro and Arnbak (1996) and Fowler and Liberman (1995).  Children decide which of 
two options is a better answer to a riddle.  For example, which is a better name for a bee 

that lives in the grass?  A grass bee or a bee grass?  Another example is, which is a 

better name for grass where lots of bees like to hide? Bee grass or grass bee?  The items 
are typically presented visually while the experimenter reads the items to the child.   

The �comes from� task (University of Washington, 1999) is based on tasks used 
by Berko (1958), Carlisle (1995), Derwing (1976), Mahony (1994), and Mahony, 
Singson, and Mann (2000).  This recent version of the task is different from versions used 
in previous research in that it is shorter and uses high frequency words.  This task 
requires the child to decide if the second word is derived (�comes from�) the first word.  
An example of a correct yes response is quick and quickly.  An example of a correct no 
response is moth and mother.  Items are typically presented visually for the child to look 
at while the experimenter reads the items to the child. 

The morpheme identification task assesses the ability to distinguish different 
meanings across homophones.  For each item, two different pictures are presented 
simultaneously to the child and each of the pictures is labeled orally for the child by the 
experimenter.  The child is then given a word or phrase containing the target morpheme 
and is asked to choose from between the two pictures the one that best corresponds to the 
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meaning of that morpheme.  For example, in one test item, the child is asked to select 
from the two pictures showing the color blue and he blew out some air, respectively, the 
one that contains the meaning of the morpheme blue in blueberries.  Another item 
contrasted a picture of my son with the sun and asks the child to select the picture that 
best represents the meaning of son in grandson.   

The morphological construction task requires children to create new meanings by 
combining morphemes and thus tests the ability to construct new meanings from 
knowledge of previously learned morphemes.  In the morphological construction test, 
twenty scenarios were orally presented in 2- to 4-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, while the 
remaining six items involved syntactic manipulations.  One example of the compounding 
items is: 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 is moonrise.  An example of an item requiring a syntactic response 
is this:  This is a musical instrument called a hux.  Now we have three of them.  These are 

three ____ (the correct response is huxes).     
 
 

The Relation Between Morphological Knowledge and Vocabulary 
 
 

Perhaps the most obvious contribution of morphological knowledge to 
reading is in the realm of vocabulary meaning.  Nagy and Anderson (1984) 
estimate that 60% of the unfamiliar words a reader encounters in text have 
meanings that can be predicted on the basis of their component morphemes.   A 
reader with a better grasp of word formation processes will be better able to infer 
the meanings of these words and will therefore learn more of them, as well as 
understand the text better (Nagy, Berninger, Abbott, & Vaughan, 2003).   
Morphological knowledge presumably also contributes to the process of 
remembering word meanings after the meaning has been inferred or explained, 
hence aiding it the process of building the lexicon. 

Anglin�s (1993) study of vocabulary development gives the most striking 
picture of the relation between morphological knowledge and vocabulary growth 
over time.   Anglin gave first, third, and fifth graders a vocabulary test on words 
sampled from a dictionary in a way that allowed him to make inferences about the 
absolute number of words of various types known by children at each grade level.   
According to Anglin�s estimates, students knew about 3,000 root words in grade 
1, and about 7,500 in grade five � a growth rate of about 1,100 root words per 
year.  During the same time span, students� knowledge of derived (prefixed or 
derivationally suffixed) words went from about 1,800 to 16,000, a growth rate of 
3,500 derived words per year.  Thus, there is a dramatic spurt in students� 
knowledge of affixed words during elementary school.  Students� knowledge of 
morphology appears to continue to increase at least through high school (Nagy & 
Scott, 1990).  

The relation between vocabulary development and morphological 
knowledge is presumably reciprocal (Nagy, Berninger, Abbott, & Vaughan, 
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2003).   The more insight the learner has into the word formation processes of 
English, the easier it is to acquire new morphologically complex vocabulary.  
Conversely, the more morphologically complex words children know, the more 
likely they are to recognize the patterns that they represent.  Exposure to written 

language increases a child�s knowledge of morphologically complex words.  
Hence, morphological knowledge, reading ability, and oral vocabulary knowledge 
are likely to show reciprocal influences with one another.   

Research on the organization of the mental lexicon and on aspects of 
lexical access has suggested that morphological processing works toward the goal 
of computing meaning from constituent elements (Schreduer & Baayen, 1995; 
Carlisle, 2000).  Structural analysis alone may be misleading because words can 
sound or look alike but not be morphological relatives.  For example, pen and 
penny look and sound alike, but they are not related morphologically.   

 
 

Why Might Morphological Knowledge be Important in Learning to Read English? 
 
 

The relations between phonological awareness and word-level reading 
skills are well documented and it is believed that difficulties in achieving 
phonological awareness, and hence learning to decode, reflect a general weakness 
in the child�s phonological specialization for language (Liberman, Shankweiler, & 
Liberman, 1989; Wagner, Torgesen, Laughon, Simmons, & Rashotte, 1993).  
Although these results appear to implicate a specific phonological deficit, poor 
readers also frequently fail on language tasks that are not ostensibly phonological; 
they sometimes fail in understanding the morphological relations among forms 
derived from a common root (Carlisle, 1988; Elbro, 1990).   

Because of the relations between the morphological structure of words and their 
morphological relations to other words, morphological knowledge, in addition to 
phonological awareness, could potentially be helpful for an adequate understanding of the 
English writing system.  However, because insight into the derivational morphological 
aspects of the English writing system appears to develop much later than alphabetic 
insight (Nagy, Berninger, Abbott, & Vaughan, 2003), its influence on reading and writing 
ability may be important at different stages than phonological awareness.  

The decoding of printed words into their spoken counterparts is relatively 
straightforward for readers of alphabetic systems such as Spanish where spelling 
is shallow, in that there are consistent relations between phonemes and letters 
(Mahony & Mann, 1992).  The same cannot be said of English, for although 
English uses an alphabet, its spelling is notorious for a large number of exception 
words.  It has been argued that reading success in English cannot be attributed 
solely to decoding ability because the correspondence between spelling and 
pronunciation has become inconsistent and arbitrary (Mahony, Singson, & Mann, 
2000).  One reason why English orthography might seem more arbitrary than 
Spanish is that, instead of being strictly alphabetic, it is a deeper level of 
transcription that depends upon phonemes as well as morphemes (Chomsky, 
1970).  Deep alphabets transcribe spoken words at a lexical level of representation 
rather than simply as a string of phonemes, and orthographic systems can 
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represent several levels of language simultaneously (Mann, 2000).  Although it is 
true that alphabets contain unique graphemes for the phonemes of a language, 
they also contain unique graphemes and grapheme sequences for morphemes 
(Byrne, 1996).  

Because English orthography represents both phonology and morphology, one 
could reasonably expect that an explicit awareness of both types of language structures 
would be advantageous for mastery of the English written language.  For example, the 
word health is written thus (not as helth) to make transparent its relation with the root 
morpheme, heal.  There is psycholinguistic evidence that morphemically-complex words 
are in fact treated in an analytic fashion by skilled readers (Fowler & Liberman, 1995).   

More so than orthography or phonology, morphology draws on other aspects of 
linguistic structure � phonology, syntax, and semantics � in important ways and requires 
attention to multiple linguistic dimensions (Nagy, Berninger, Abbott, & Vaughan, 2003).  
The alphabetic principle, in contrast, draws exclusively on orthographic-phonological 
mappings.   
 

The Relation Between Morphological Knowledge and Decoding Ability 
 

As children begin to encounter increasingly longer words, morphological 
knowledge should contribute to their ability to recognize them.  Words appearing more 
frequently in written language are typically accessed more quickly in the lexicon than 
less frequent words.  If the reader has to search his or her memory for a particular form, 
the search would be relatively slow given this relation between lexical access time and 
word frequency (Nagy, Berninger, Abbott, & Vaughan, 2003).  These problems are less 
likely to arise for the reader who recognizes the internal structure of the word and can 
coordinate the orthographic, phonological, and morphological knowledge sources in the 
word (Nagy, Anderson, Schommer, Scott, & Stallman, 1989).   

The results of a number of studies have indicated that there are links 
between morphological knowledge and word reading skills.  For example, 
Mahony, Singson, and Mann (2000) examined the relation between 
morphological knowledge and decoding ability in grades three through six.  They 
found significant relations between a morphological relatedness tasks and both 
word attack and word identification, even after the effects of vocabulary and 
grade level were controlled.  

Carlisle and Nomanbhoy (1993) designed a study to investigate the extent 
to which phonological and morphological knowledge account for variance in first 
graders� word reading skills.  Two tests of morphological knowledge were 
administered.  The first was a morphological relatedness task, and the second was 
the derivation form of the test of morphological structure. The Test of Auditory 
Analysis Skills (TAAS) (Rosner, 1975) was administered to measure 
phonological awareness, and a word reading test compiled by Harris and Sipay 
(1985) was also given to the participants during the fall of their first grade year.  
The participants also completed the picture vocabulary subtest of the Test of 
Language Development (TOLD) (Hammill & Newcomer, 1982).  The standard 
scores from this subtest were used as the measure of receptive vocabulary.   
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Phonological awareness and morphological production both contributed 
significantly to variance in first graders� word reading ability. However, the 
contribution of phonological awareness was the larger of the two.   

Further analyses indicated that performance on the TOLD vocabulary test 
and the TAAS phonological awareness task together contributed 19% of the 
variance on the morphological judgment task, F(2, 98) = 11.17, p < .001.  
However, the TOLD vocabulary task accounted for a significant portion of the 
variance while the TAAS phonological awareness test did not.  The TOLD 
vocabulary test and the TAAS phonological awareness test together accounted for 
37% of the variance in morphological production task performance, F(2, 98) = 
28.15, p < .001.  In this case, both of the variables contributed significantly; the 
unique contribution of vocabulary was 10% while the unique contribution of 
TAAS was 3%.   

  Fowler and Liberman (1995) explored the interdependence of 
morphological, phonological, and orthographic knowledge in 48 children 7.5 to 
9.5 years of age.  In this study, both the decomposition and derivation forms of 
the morphological structure test were administered. The tasks included items that 
were phonologically complex, as well as items in which there were no 
phonological changes to the base.  Vocabulary was measured using the Peabody 
Picture Vocabulary Test �Revised (Dunn, 1981).  To assess reading, the test of 
word recognition and a nonsense word-decoding task from the Woodcock-
Johnson Psycho-Educational Battery (Woodcock & Johnson, 1977) were 
administered.     

Total scores on the morphological structure tasks were significantly 
correlated with age, vocabulary, reading, and spelling.  Partial correlations, 
controlling for both age and vocabulary, also yielded significant correlations 
between morphological structure and the reading and spelling measures.   The 
items requiring the child to produce a base target when given a phonologically 
complex derived form appeared to have more predictive power than any of the 
other items on the morphological structure tasks.    

Hierarchical regression analyses were used to compare the independent 
contribution to prediction of the different morphological subtests that were 
administered.  In these analyses, age and vocabulary were entered first.  When the 
task requiring the derivation of a phonologically complex base was entered into 
the equation before the other morphological subtests, no other subtest explained 
any additional variance in reading.  The pattern was similar when predicting 
pseudoword decoding.   

Based on these results, it seems likely that morphological knowledge should 
contribute to decoding accuracy and word-level fluency, as long as the measures of 
fluency include a sufficient proportion of morphologically complex words (Nagy, 
Berninger, Abbott, & Vaughan, 2003).  Typically, standardized, norm-referenced 
measures of word reading contain few if any morphologically complex words; this could 
explain the lack of significant relations between decoding and morphological knowledge 
in some studies (Nagy et al., 2003).  Aside from inflected words, morphologically 
complex words are relatively rare in oral language (Chafe & Danielewicz, 1987) and in 
text written for younger children (Balmuth, 1992).  If the impact of morphological 
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knowledge is primarily via accuracy and fluency in the recognition of longer words, one 
would expect to find this effect emerging relatively late; perhaps around fourth grade, 
when the vocabulary of materials that students are expected to read becomes increasingly 
sophisticated (Nagy, Berninger, Abbott, & Vaughan, 2003). 
 
The Relation Between Morphological Knowledge and Reading 

Comprehension 

 
In addition to those studies finding relations between morphological 

knowledge and word reading skill, a number of studies have reported a plausible 
link between morphological knowledge and reading comprehension.  Morphology 
is one of the clues, along with punctuation and word order, which signals the 
syntactic structure of a sentence.  Word structure, especially derivational suffixes, 
plays an important role in the more complex syntax typical of written language.  
Knowledge of morphology should therefore contribute to readers� ability to parse 
sentences; the ability to parse sentences contributes in turn to sentence-level 
fluency, and to reading comprehension.  Hence we would expect measures of 
morphological knowledge to be associated with comprehension.   

Nagy, Berninger, Abbott, and Vaughan (2003) designed a study to 
determine whether morphological awareness makes a significant unique 
contribution to specific reading skills.  Second grade at-risk readers and fourth 
grade at-risk writers participated in the study.  A deletion task, The Rosner 
Auditory Analysis Test (Rosner & Simon, 1971), was administered to assess 
phonological awareness.  The vocabulary subtest of the Wechsler Intelligence 
Scale for Children, 3rd Edition (WISC III) (Wechsler, 1991), and the word 
identification and word attack subtests of the Woodcock Reading Mastery Test-
Revised (WRMT-R) (Woodcock, 1987) were administered.  The pseudoword 
reading efficiency test of the Test of Word Reading (TOWRE) (Torgesen, 
Wagner, & Rashotte, 1999) was used as a measure of decoding ability.  The 
Gates-MacGinitie Reading Comprehension Test (MacGinitie & MacGinitie, 
1989) was also administered.  This requires children to read graded paragraphs 
and answer multiple-choice questions about the passages that require both factual 
understanding of text and inferential thinking.   

Three tests of morphological knowledge were given.  The first was the 
derivational suffix choice test (University of Washington, 1999).  All three forms 
of this task were administered:  real words, real words with improbable suffixes, 
and nonwords.  The second test of morphological knowledge was the bee grass 
test (University of Washington, 1999).  This task required children to decide 
which of two options was a better answer to a riddle.  For example, �which is a 

better name for a bee that lives in the grass?  A grass bee or bee grass?�  The 
third morphological knowledge task was a morphological relatedness test.   
Children decided if the second word was derived from (�comes from�) the first 
word.  An example of a correct �yes� response is quick and quickly.  An example 
of a correct �no� response is moth and mother.   

The morphological tasks were moderately correlated with each other at the 
second grade level, but more strongly related to oral vocabulary knowledge and 
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reading comprehension than to word reading.  At the fourth grade level, the three 
morphological tasks were correlated with measures of oral vocabulary and 
reading comprehension, with the correlations between morphological tasks and 
oral vocabulary being slightly stronger for the fourth grade at-risk writers than for 
the second grade at-risk readers.   

Structural equation models were used to evaluate the contribution of 
phonology, morphology, and oral vocabulary to literacy outcomes.  At the second 
grade level, the path from the morphological factor to reading comprehension was 
significant, but the paths from this factor to other outcomes were not.  The path 
from the phonological factor was significant only for the pseudoword reading rate 
outcome, and the path from the oral vocabulary factor was significant only for the 
word reading accuracy outcome.  The paths from the orthographic factor were 
significant for all outcomes.   

At the fourth grade level, the phonological factor was significantly related 
only to three of the six decoding measures.  The morphological and oral 
vocabulary factors did not make a significant unique contribution to any of the 
outcome measures.  However, the four language factors (morphology, oral 
vocabulary, orthography, and phonology) jointly accounted for 69% of the 
variance in reading comprehension, and each of these factors was significantly 
correlated with reading comprehension.  The correlations ranged from .63 for the 
orthographic factor to .80 for the morphological factor.  It is possible that the lack 
of significant paths in this set of analyses was due to the sample; perhaps the 
results obtained from a sample of fourth grade at-risk writers are not consistent 
with those that would be obtained from a normally achieving sample.  It is also 
possible that that the lack of significant paths was due to multicollinearity 
(Tabachnick & Fidell, 2001); the variables may be too highly correlated to 
include in the same analysis.  

Carlisle (2000) administered three tasks to third and fifth grade children.  
The first task was a word reading test, which required children to read 
morphologically complex words that varied in levels of frequency and 
transparency.  The second task, a test of morphological structure, assessed 
students� knowledge of the relations of base and derived forms.  Both the 
decomposition and derivation subtests were administered.  The third task was the 
Test of Absolute Vocabulary Knowledge (Anglin, 1993).  This is a word 
interview that requires the child to give the meaning of a word, use it in a 
sentence, and choose the meaning from a multiple-choice set.  The 
morphologically complex words in this sample include inflected forms, derived 
forms, and compounds.  

Performances on the morphology tasks and the TAVK were all 
significantly correlated with reading comprehension, as measured by the 
Comprehension Testing Bureau III (Educational Records Bureau) at the fifth 
grade level, whereas the test of morphological structure and the TAVK were not 
significantly related to reading comprehension at the third grade level.  At the 
third grade level, the word reading task and the test of morphological structure 
together accounted for 43% of the variance in reading comprehension [F(3,30) = 
7.42; p < .001].  However, further analyses revealed that the word-reading test 
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made the only significant contribution; squared semipartial correlations showed 
that the word-reading test made a unique contribution of 34.8%, the TAVK 
contributed a nonsignificant 2%, and the test of morphological structure was 
negligible.  At the fifth grade level, the results were quite different.  The three 
tasks accounted for 55% of the variance in reading comprehension [F(3,21) = 
8.68; p < .001].  Squared semipartial correlations showed that the test of 
morphological structure made the only significant contribution (13.7%).     

Carlisle (1995) conducted a longitudinal study of children from 
kindergarten through second grade.  Two tests of morphological knowledge were 
administered.   The first was the derivation form of the morphological structure 
task  (e.g., �Farm.  My uncle is a ____�).  One-third of the target responses were 
inflected forms, one third were derived forms with transparent relations, and one 
third were derived forms that underwent phonological changes.  The second 
morphological knowledge task administered in this study was a morphological 
judgment task.  Children were asked whether one word came from another (e.g., 
�Do you think the word fabulous comes from the word fable? Have you ever 
thought about this before?�).  Although efforts were made to use words familiar to 
young children, the task turned out to be very difficult for kindergartners; the 
error rate was high and patterns of guessing were evident.  This task was 
subsequently revised for administration to the first graders.  The new version 
entailed judging whether a given sentence made sense or was silly (e.g., �A 
person who teaches is a teacher� versus �A person who makes dolls is a dollar�).  
Thus, some items were morphologically related and others were not.   

Rosner�s Test of Auditory Analysis Skills (TAAS) (Rosner, 1975), which 
measures phonological awareness with an elision task, was administered to the 
first graders.  The reading comprehension and phonetic analysis subtests of the 
Stanford Diagnostic Reading Test (SDRT) were administered to the second 
graders.  Word analysis and comprehension were measured using the picture 
vocabulary and the grammatic completion subtests of The Test of Language 
Development (Hammill & Newcomer, 1982). 

Stepwise multiple regression analyses revealed that performance on the 
morphological production task in kindergarten did not predict second grade 
reading comprehension or word analysis beyond that of the language knowledge 
tests.  Multiple regression analyses determined that showed that the three 
metalinguistic tasks (phonological awareness, morphological judgment, and 
morphological structure) accounted for 34% of the variance in reading 
comprehension; however, only the first grade morphological structure scores 
contributed significantly to reading comprehension.   

Based on these studies, it�s likely that morphological knowledge is 
important in the development of word-level reading and comprehension skills.  
However, because morphological knowledge has been measured in a variety of 
ways, it is difficult to determine whether the tasks used actually tap the same skill. 
Some of the tasks require the participant to consciously reflect upon and 
manipulate morphemes, whereas others require a less explicit use of 
morphological knowledge.   In addition, depending on the type of administration, 
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responding to the items of some morphological knowledge tasks may incorporate 
other types of reading-related skills such as decoding ability.    

 
 

The Present Study 

 
 

It is possible that morphological knowledge is indicative of more general 
metalinguistic skills, and these skills in turn are important in successfully 
comprehending more advanced text.  However, the nature of morphological 
knowledge is not well understood.  One reason for this is, because morphological 
knowledge has been measured in several different ways, it is difficult to 
determine whether these studies with conflicting results are really measuring the 
same construct.  It is possible that what is now grouped into one construct called 
morphological knowledge can in fact be subdivided into different categories.  
This potential subdivision could provide insight into which aspects of 
morphological knowledge are important in predicting reading.      

It was determined that it would be helpful to include a wider variety of 
morphological knowledge tasks than is used in a typical study, such as those used 
by Nagy et al. (2003).  Older children were included in the study; there was 
preliminary evidence that morphological knowledge may become more important 
in the later elementary grades.   

Because of the limitations of the research studies pertaining to 
morphological knowledge, the nature of this construct is not well understood.  
The field is currently lacking a framework within which to integrate 
morphological knowledge with other language and literacy skills.  One specific 
area that has not been researched thoroughly was the underlying nature of 
morphological knowledge.  Increased knowledge of this particular topic could 
prove to be useful in understanding how to assess morphological knowledge.  As 
such, the present study used confirmatory factor analysis to determine whether 
morphological knowledge was actually comprised of one or more dimensions. 
The results of these analyses were used to determine whether the different types 
of tasks used to measure morphological knowledge were actually measuring the 
same construct, hence providing information about construct validity.  Construct 
validity refers to the extent to which the construct the test is supposedly 
measuring actually accounts for variance in test performance (Cronbach & Meehl, 
1955; McDonald, 1999).    

As is necessary with confirmatory factor analysis, the constructs were measured 
with multiple tasks.  This allowed comparisons between latent variables rather than 
individual tasks.  A primary benefit of using a latent variable was that it represented 
common variance across tasks that measure the same construct, but did not include task-
specific sources of variance or error (Wagner, Torgesen, Laughon, Simmons, & Rashotte, 
1993).  In contrast to traditional multivariate procedures that are not designed to assess or 
correct for measurement error, confirmatory factor analysis provided explicit estimates of 
error variance parameters (Byrne, 2001).   
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The first topic addressed was that of morphological awareness versus use of 
morphological knowledge.  For the purpose of this study, morphological awareness 
referred to an individual�s ability to reflect upon and manipulate morphemes.  Use of 
morphological knowledge, on the other hand, referred to an individual�s ability to 
correctly employ morphological units, but without necessarily having a conscious 
awareness of how or why these units were used in a particular way.  For example, 
morphological use may be demonstrated when a participant correctly responded to items 
in which the answer could be obtained partially by using context.  A model that 
represented use and awareness as two separate latent variables was compared to a model 
that assumed use and awareness were not theoretically separable and were in fact 
representative of the same construct.   

The different types of tasks used for assessing morphological knowledge could 
also lead to some interesting comparisons.  These tasks were divided into the following 
categories: identification, relatedness, structure, and construction.  A model that separated 
these types of tasks into structure versus the other three (identification, relatedness, and 
construction) was tested.   This model was feasible because the current battery of tasks 
included two tasks of structure, and only one each of identification, relatedness, and 
construction.  The model that separated the tasks into structure versus the other three was 
compared to a model in which one latent variable was used to represent all dimensions.   

Method effects are a potential source of error in most types of assessment.  
Therefore, the general model described above was extended to assess the influence of 
response format.  A model that included two latent variables representing two types of 
response formats, production and multiple-choice, was compared to a model that had one 
latent variable to represent both types of response formats.   

Another potential source of method effects identified for the purpose of this study 
was differences in types of task administration.  Some of these morphological knowledge 
tasks were administered in an oral format, and some were presented in written format 
while simultaneously being read to the participant by the experimenter.  A model that 
included two latent variables representing these two types of formats was compared to a 
model that had only one latent variable representing both types of administration.   

Because some researchers have argued that morphological knowledge is simply a 
by-product of vocabulary, two models were designed to test this.  A model in which 
morphological knowledge and vocabulary were represented as two separate latent 
variables was compared to a model that collapsed these two constructs into one latent 
variable.   

The relations between morphological knowledge and reading comprehension 
were also addressed.  A model that included a reading comprehension latent variable was 
included; the purpose was to examine the relations between morphological knowledge 
and comprehension skill.   

Oral reading fluency is one of the most important factors in predicting successful 
reading (National Reading Panel, 2000); therefore, it was worthwhile to construct a 
model that included this construct as a latent variable.  A model that included oral reading 
fluency, morphological knowledge, vocabulary, and reading comprehension was 
constructed to examine the relations between these four latent variables.  In addition, a 
model that included morphological knowledge, oral reading fluency, and vocabulary as 
predictors of reading comprehension was also tested.     
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METHOD 

 

Participants 
 

The participants in the study were 99 4th graders ranging in age from 9 years 1 
month to 12 years 4 months with a mean age of 10 years.  The students were recruited 
from local elementary schools.  All participants were native speakers of English.  The 
study was conducted at the end of the fall semester and at the beginning of the spring 
semester.  The participants� teachers were given $5 for each child who participated to be 
used for classroom materials.   

Girls made up 55% of the sample.  The sample was 70% Caucasian, 24% African 
American, 4% Asian American, 1% Middle Eastern, and 1% Hispanic.   
 

Measures 
 

Morphological Tasks   

 
All morphological tasks are included in Appendix C.  

Tests of morphological structure (Carlisle, 2000). These measures were 
designed to assess students� awareness of the relations of base and derived forms. The 
base and derived forms were equivalent in word frequency on the two tasks.  The two 
tasks contained equal numbers of word relations that were transparent (i.e., the sound of 
the base form is intact in the derived form) and shift words (i.e., the phonological 
representation shifts from base to derived form).   There were two types of morphological 
structure tasks, decomposition and derivation.  The decomposition task, which was 
comprised of 30 items, required the decomposition of derived words in order to finish 
sentences. An example of an item included in this task was, �The word is driver.  The 
sentence is: Children are too young to _____.� 

The derivation task, which was comprised of 30 items, required the production of 
a derived word in order to finish a sentence.  An example of an item included in this task 
was, �The word is farm.  The sentence is: My uncle is a _____.� 

Derivational suffix choice test (University of Washington, 1999). There were 
three derivational suffix choice tests.  The items for these tests were constructed based on 
prior research by Mahony (1994), Singson, Mahony, and Mann (2000), Nagy, Diakidoy, 
and Anderson (1993), and Tyler and Nagy (1989, 1990).   

The derivational suffix choice with real words task contained twenty-five items.  
The participant was required to choose among four options (all using real words in the 
stems), each of which had a different derivational suffix that signaled part of speech (e.g., 
directs, directions, directing, or directed), the one that fit the context of a sentence 
composed of real words (e.g., He listened carefully to the _____?). 

The derivational suffix choice using real words with improbable suffixes task, 
also referred to as the morphological signals task, contained five items.  The participant 
was required to choose which of four sentences correctly used a plausible but improbable 
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derivational suffix attached to a real word stem (e.g., dogless).  A correct response 
indicated understanding of the grammatical information signaled by the suffix (e.g., 
When he got a new puppy, he was no longer dogless, but not He was in the dogless).   

The derivational suffix choice with nonwords task was comprised of fourteen 
items.  The participant was required to choose which of four options (e.g., jittling, jittles, 

jittled, jittle) fit the context of a sentence composed of real words (Our teacher taught us 

how to ____ long words).  A correct response indicated understanding of grammatical 
information conveyed by derivational suffixes independent of their semantic content.   
All items were presented visually for the child to read silently while the experimenter 
read them aloud to the child; thus, correct responding did not require decoding ability.    

Bee grass test (University of Washington, 1999).  This task, which consisted of 
fourteen items, was based on the research of Elbro and Arnbak (1996) and Fowler and 
Liberman (1995).  Children decided which of two options was a better answer to a riddle.  
For example, which is a better name for a bee that lives in the grass?  A grass bee or a 

bee grass?  Another example would be, which is a better name for grass where lots of 

bees like to hide? Bee grass or grass bee?  The items were presented visually while the 
experimenter read the items to the child.   

Comes from task (University of Washington, 1999).  This task, which consisted 
of twelve items, was based on tasks used by Berko (1958), Carlisle (1995), Derwing 
(1976), Mahony (1994), and Mahony, Singson, and Mann (2000).  This version of the 
task was different from versions used in previous research in that it was shorter and used 
high frequency words.  This task required the child to decide if the second word was 
derived (�comes from�) the first word.  An example of a correct yes response was quick 
and quickly.  An example of a correct no response was moth and mother.  Items were 
presented visually for the child to look at while the experimenter read the items to the 
child. 

Morpheme identification.  The morpheme identification task consisted of 
thirteen items.  This task assessed the ability to distinguish different meanings across 
homophones.  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 between 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.   

Morphological construction.  This task, which consisted of twenty items, 
required children to create new meanings by combining morphemes and thus tested the 
ability to construct new meanings from knowledge of previously learned morphemes.  In 
the morphological construction test, twenty scenarios were orally presented in 2- to 4-
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, while the remaining six items involved syntactic 
manipulations.  One example of the compounding items was: Early in the morning, we 

can see the sun coming up.  This is called a sunrise.  At night, we might also see the moon 
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coming up.  What could we call this?  The correct response for this item was moonrise.  
An example of an item requiring a syntactic response was this:  This is a musical 

instrument called a hux.  Now we have three of them.  These are three ____ (the correct 
response was huxes).  The maximum score for this task was 20.   

 

Vocabulary Tasks 

 

Two standardized vocabulary tasks were administered. 
 Stanford-Binet Vocabulary, 4

th
 edition (Thorndike, Hagen, & Sattler, 1986).  

This is an expressive vocabulary task.  The word was presented to the child in writing 
while the tester said a word out loud.  The child was then asked to define the word orally. 

Peabody Picture Vocabulary Test (Dunn & Dunn, 1997).  This is a receptive 
vocabulary task.  The student was presented with four pictures.  The tester said a word 
and the student was required to point to the picture representing that word.   

 

Reading Comprehension 

 

Florida Comprehensive Achievement Test (FCAT) Reading Comprehension 

subtest.  FCAT Reading Comprehension measured students� ability in four areas: words 
and phrases in context; main idea, plot, and purpose; comparisons and cause/effect; and 
reference and research.  This subtest was composed of reading selections and questions 
about each selection.  The narrative and informational selections reflected the kinds of 
fiction and nonfiction students read in school.   Two different types of scores were 
obtained for the students in the sample.  The first was the criterion-referenced test, which 
measured how well students were meeting the Sunshine State Standards (FCAT SSS).  
The Sunshine State Standards were the skills and competencies that Florida students 
should be able to learn, as defined by practicing classroom teachers, educational 
specialists, business people, and Florida citizens.  The second type of score obtained was 
the norm-referenced test (FCAT NRT), which is the Stanford Achievement Test Series � 
Tenth Edition (SAT 10).  This allows the performance of Florida students to be compared 
with the performance of students nationwide.   
 

Oral Reading Fluency 

 

Dynamic Indicators of Basic Early Literacy Skills (DIBELS) Oral Reading 

Fluency (ORF) (Good, Kaminski, & Dill, 2001). This was a standardized test of 
accuracy and fluency with connected text.  It was designed to identify children who may 
need instructional support and monitor progress toward instructional goals.  The passages 
were calibrated for each grade level.  The task required the participant to read as many 
words as accurately and as quickly as possible in one minute.   

 

Procedure 
 

All tasks were administered individually by trained research assistants.  
Each child completed the battery over two or three testing sessions on different 
days. The order of administration of tasks was held constant across all children.  
Administration of the tasks began in late fall and continued through early spring.  



 

 17

  
RESULTS 

 

Outliers were identified using the median plus or minus two interquartile ranges 
criterion.  This method revealed 21 outliers (1 on Stanford-Binet vocabulary, 2 on 
Morphological Structure Decomposition, 5 on Derivational Suffixes with Real Words, 4 
on Morphological Signals, 1 on the Comes From task, 1 on Morpheme Identification, and 
7 on Morphological Construction).  The outlier scores were substituted with a value equal 
to the median plus or minus two interquartile ranges, depending on whether they were 
high or low.  There were no multivariate outliers.  All of the skewness and kurtosis 
statistics were within the acceptable range.  Examination of the scatterplots indicated that 
normality and linearity are acceptable.   

The correlations, means, and standard deviations for the tasks are provided in 
Table 1.  Children showed adequate variability on the tasks.  All but five of the 
correlations were significant.   

Because many of the tasks used in this study are experimental, reliabilities were 
calculated.  Reliabilities for the standardized tasks were obtained from the test manuals. 
These values are provided in Table 2.  Many of the lower correlations were between tasks 
that had reliabilities below the desired levels. In particular, the morphological signals task 
had the lowest reliability, and the correlations between it and the other tasks area among 
the lowest in the study.    

Item analyses were conducted on the three tasks with the lowest reliability levels: 
morphological signals, morpheme identification, and morphological construction.  Of 
particular interest was whether the reliability would increase substantially if items were 
removed from the task.  To determine this, the item-total correlations were examined, as 
were the alpha levels that would result if specific items were removed.  Analyses of these 
values indicated that deleting items would not substantially increase the reliability of any 
of the tasks.   

Any item with a corrected item-total correlation above .4 should remain in the 
task; however, only two items on the morphological construction task, and no items from 
the morpheme identification or morphological signals task, reached this cutoff point.  
When the alpha levels that would result if specific items were deleted were examined, 
none of the values came close to reaching acceptable levels.  Taken together, these values 
indicate that the low reliabilities of these three tasks were not due to a handful of bad 
items; overall, the tasks themselves are not ideal.   

Confirmatory factor analyses were used to test alternative models of the nature of 
morphological awareness.  The following topics were addressed:  knowledge versus use, 
dimensions of morphological awareness, method effects, and the relations between 
morphological knowledge and both vocabulary and reading comprehension.   

 

Knowledge versus Use  

 

A model that represented use and awareness as two separate latent variables was 
compared to a model that assumed use and awareness are not theoretically separable and 
are in fact representative of the same construct.  The use and awareness latent variables 
were represented by groups of observed variables that are tasks frequently used to assess 
morphological knowledge.  The use observed variables included decomposition, 
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derivation, derivational suffix choice with real words, derivational suffix choice using 
real words with improbable suffixes, and derivational suffix choice with nonwords. The 
awareness latent variable was represented by a group of tasks that required the 
participants to reflect upon and manipulate morphological units to correctly respond to 
the items.  These tasks included the bee grass task, morphological relatedness, morpheme 
identification, and morpheme construction.   

The fit indices for these two models are listed in Table 3.  The models are shown 
in Figures 1 and 2.  According to the scale dependency, t-rule, and 3-indicator rules, the 
models were logically identified.  In both models, all paths from the observed variables to 
the latent variables were significant at the .001 level.  The statistics indicated that the 
models fit the data almost equally well.  Large p-value associated with chi-square 
indicates a good fit, and the values associated with both models were relatively high 
[Model A: χ2 (26, N = 99) = 27.53, p = .38, Model B: χ2 (27, N = 99) = 28.45, p = .39].  
When dividing the chi-square value by the degrees of freedom, values less than 3 are 
desirable and both models met this requirement.  An RMSEA less than or equal to .05 is 
indicative of excellent fit; the values associated with both Model A and Model B were 
lower than that, which suggests the models provide a good fit to the data.  Likewise, the 
probability value associated with both RMSEA values were greater than .05, indicating a 
good fit.  Both the GFI and the AGFI were .90 or above for both models, indicating good 
fit.  Similarly, the values associated with the TLI and CFI for Models A and B indicate a 
good fit; they are all above .90. Model B is nested within Model A.  The difference in 
chi-square values is .92 with 1 degree of freedom.  According to the chi-square 
distribution table, this would not be significant, indicating that the models are not 
significantly different.  Because the simplest model is favored when everything else is 
equal, the one-factor model was preferable to the two-factor model.   
 

Dimensions of Morphological Knowledge   

 

The different types of tasks used for assessing morphological knowledge could 
also lead to some interesting comparisons.  These tasks were divided into the following 
categories: identification, relatedness, structure, and construction.  A model that separated 
these types of tasks into structure versus the other three (identification, relatedness, and 
construction) was tested.   This model was feasible because the current battery of tasks 
included two tasks of structure, and only one each of identification, relatedness, and 
construction.  The model that separated the tasks into structure versus the other three was 
compared to a general model in which one latent variable was used to represent all 
dimensions.   

In both models, all paths from the observed variables to the latent variables were 
significant at the .001 level.  The fit indices for these models are in Table 4.  The model 
with structure versus the other three types of categories is in Figure 3, and the model with 
one latent variable representing all four categories is in Figure 4.  Both models had 
relatively high chi-square p values [Model C: χ2 (4, N = 99) = 2.14, p = .71, Model D: χ2 

(5, N = 99) = 2.34, p = .80].  The chi-square value divided by the number of degrees of 
freedom was well below 3 in both cases, indicating good model fit. The RMSEA values 
were low, indicating good model fit.  The p values associated with these indices were 
high, which suggests the models do fit the data well. The GFI, AGFI, TLI, and CFI are all 
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above .9.  Taken together, these indices indicate that the model does provide a good fit to 
the data. 

The difference in chi-square values was .2 with 1 degree of freedom.  According 
to the chi-square distribution table, these models were not significantly different; the one-
factor model was preferable to the two-factor model.  Because the simplest model is 
preferred when everything else is equal, morphological knowledge is better represented 
by one underlying construct.   
 

Method Effects   

 

One other facet of morphological knowledge tasks that warrants exploration is the 
extent to which the measurement method affects results.  As such, a separate set of 
models was designed to compare tasks in terms of their response formats.  Some of the 
tasks required the participant to produce an answer, while others simply required a yes/no 
answer or are multiple-choice tasks.  The production tasks included decomposition, 
derivation and morphological construction.  The yes/no and multiple-choice tasks 
included the following:  derivational suffix choice with real words, derivational suffix 
choice using real words with improbable suffixes, derivational suffix choice with 
nonwords, compound structure, morphological relatedness, and morpheme identification.  
A model representing these two response formats as separate latent variables was 
compared to a model in which these response formats are collapsed into one latent 
variable.  Another distinction in method effects that may warrant attention is between 
types of task administration.  Some of these morphological knowledge tasks were 
administered in an oral format, and some were presented in written format while 
simultaneously being read to the participant by the experimenter.  The tasks that were 
administered orally include morphological structure - decomposition, morphological 
structure � derivation, morpheme identification, and morphological construction.  A 
model including two latent variables representing these two types of formats was 
compared to a model that had only one latent variable representing both types of 
administration.   

In both models, all paths from the observed variables to the latent variables were 
significant at the .001 level.  The fit indices for these models are in Table 5.  The models 
are in Figures 5 and 6.  The p-values associated with the chi-square values were high for 
both models [Model E: χ2 (26, N = 99) = 24.80, p = .53, Model F: χ2 (26, N = 99) = 25.47, 
p = .49].  The values obtained when the chi-square is divided by the degrees of freedom 
were less than 3 for both models, indicating good fit.  The RMSEA values were low, 
which suggested the model did fit the data well.  Likewise, the p-values were high, 
indicating good fit.  The GFI, AGFI, TLI, and CFI were all at or above .90, indicating 
excellent model fit. The difference in chi-square values between the model with two 
latent variables representing different types of response formats and the model with just 
one latent variable was .4 with 1 degree of freedom.  This indicates that the models were 
not significantly different.  The difference in chi-square values between the model with 
two latent variables representing different types of task administration and the model with 
one latent variable was 2.93 with 1 degree of freedom.  This indicates that the two models 
were not significantly different; method effects did not play a significant role in task 
performance.     
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Relations with Vocabulary   

 

Some researchers have argued that morphological knowledge is simply a by-
product of vocabulary.  As a result, analyses were conducted to test this.  A model in 
which morphological knowledge and vocabulary were represented as two separate latent 
variables was compared to a model that collapsed these two constructs into one latent 
variable.   

In both models, all paths from the observed variables to the latent variables were 
significant at the .001 level.   The fit indices for this model are in Table 6.  The models 
are in Figures 7 and 8.  The p-values associated with the chi-square values for both 
models were low [Model G: χ2 (43, N = 99) = 71.53, p = .004, Model H: χ2 (44, N = 99) = 
75.29, p = .002].  However, the values obtained when the chi-squares were divided by the 
degrees of freedom were less than 3.  The RMSEA and the p-value associated with the 
models indicated poor fit to the data.  The GFI and AGFI are below .90 in both cases.  
However, the TLI and CFI were above .90 for both models.  The difference in chi-square 
values between the model that has two separate latent variables representing 
morphological knowledge and vocabulary and the model with one latent variable is 3.76 
with 1 degree of freedom.  This indicated that the two models are not significantly 
different.  Taken together, the fit indices showed that the model fit is moderate.  It is 
notable that the parameter estimate between morphological knowledge and vocabulary 
was .91.  This indicates that the two constructs were highly correlated.   

 

Relations with Reading Comprehension   

 

The relations between morphological knowledge and reading comprehension 
were explored by creating a model with these constructs as two separate latent variables.  
The purpose of this analysis was not to determine whether these two constructs could be 
represented as one latent variable; the analysis was conducted to determine the extent to 
which these two constructs are related.      

All paths from the observed variables to the latent variables were significant at the 
.001 level.  The fit indices for these models are in Table 7.  The model is in Figure 9.  
The model had a relatively high chi-square p value [Model I: χ2 (43, N = 99) = 47.11, p = 
.31].   The chi-square value divided by the number of degrees of freedom was well below 
3, indicating good model fit. The RMSEA value was low, indicating good model fit.  The 
p value associated with this value was high, which suggests the model did fit the data 
well. The TLI and CFI are both above .9.  This indicated that the models fit the data. The 
parameter estimate between morphological knowledge and reading comprehension was 
.86.  This indicates that these two constructs share a good deal of common variance.   
 

Relations with Vocabulary, Reading Comprehension, and Oral Reading Fluency  

 

A model was constructed to test the relations between four latent variables:  
morphological knowledge, vocabulary, reading comprehension, and oral reading fluency.  
All paths from the observed variables to the latent variables were significant at the .001 
level.  The fit indices for this model are found in Table 8.  The model is in Figure 10.  



 

 21

This model had a low chi-square p value [Model J: χ2 (98, N = 99) = 123.06, p = .04].  
The chi-square divided by degrees of freedom was well below 3.  The RMSEA value was 
low.  The p value associated with this index was just below .5.  The TLI and CFI were 
reasonably high.  Taken together, these values indicated that the model fit was moderate.   
The parameter estimates indicated, once again, that morphological knowledge is highly 
correlated with both vocabulary (r = .91) and reading comprehension (r = .86).  The 
correlation between morphological knowledge and oral reading fluency is lower (r = .56).    

An additional model was constructed to address the most important issue in 
reading research: how well do these constructs predict reading comprehension?  Because 
the previous analyses indicated that vocabulary and morphological knowledge were 
better represented by one latent variable, these two constructs were combined for this 
analysis.  A second latent variable, oral reading fluency, was added to this model.  The 
model is in Figure 11 and the fit indices are in Table 8.  The p-value associated was 
relatively small [χ2 (101, N = 99) = 131.25, p = .02].  When dividing the chi-square value 
by the degrees of freedom, values less than 3 are desirable and the model met this 
requirement.  The RMSEA was .06, and the p-value associated with the RMSEA was .4.  
The values associated with the TLI and CFI were both above .90. Taken together, these 
fit indices indicated that the model fit is good, but not excellent. 

The results of this analysis indicated that these two indicators account for a 
significant portion of the variance in reading comprehension.  The path from 
morphological knowledge was significant at the .001 level, and the path from oral 
reading fluency was significant at the .05 level.  All paths from observed variables to 
latent variables were significant at the .001 level.   

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 22

CONCLUSION 

 
 

The purpose of this study was to learn more about the underlying nature of 
morphological knowledge.  It was hypothesized that this construct could be divided into 
two different subcategories, morphological awareness and use of morphological 
knowledge.  Similarly, the idea that morphological knowledge could be divided into 
different dimensions was explored.  It was also hypothesized that method effects may 
play a role in performance on these tasks.  Because some researchers have posited that 
morphological knowledge is simply a by-product of vocabulary knowledge, this issue 
was addressed.  The relation between morphological knowledge and reading 
comprehension was also explored.   

The first finding was that morphological knowledge is as well represented by one 
latent variable as it is by two latent variables, morphological awareness and use of 
morphological knowledge.  This indicates that use and awareness are not theoretically 
separate aspects of morphological knowledge.  Because of this, it is probably appropriate 
for researchers to continue using the commonly used morphological knowledge tasks to 
measure this construct as opposed to dividing it into two different categories.   

The second finding was that the model that separates morphological knowledge 
into structure versus the other three dimensions (identification, relatedness, and 
construction) did not provide a better fit to the data than a model that used one latent 
variable to represent all dimensions.  These results indicate, once again, that the 
commonly used morphological knowledge tasks do measure the same underlying 
construct.  However, further research is needed to determine if morphological knowledge 
is separable into the other three dimensions of identification, relatedness, and 
construction.    

It is possible that morphological knowledge is in fact comprised of more than one 
dimension, but that these potential distinctions weren�t explored in the present study. For 
example, McBride-Chang et al. (in press) administered two morphological knowledge 
tasks that were also administered in this study (morpheme identification and 
morphological construction) and found that they were each uniquely predictive of 
vocabulary knowledge.  This indicates that there may be different aspects of 
morphological knowledge, and that each of these might be important in fostering 
vocabulary acquisition. The discrepancy between the findings of McBride-Change et al. 
and the present study could be due to the analyses conducted; the latter used latent 
variables and the former did not.  Therefore, the unique predictions found in the 
McBride-Change et al. study could be the result of task-specific variance.  The goal of 
the present study was to differentiate between use and awareness, as well as between 
structure versus identification, relatedness, and construction; however, there are many 
other possible distinctions that could be explored by administering a different battery of 
morphological knowledge tasks.    

According to the results of this study, method effects did not play a significant 
role in determining individual differences in task performance.  Neither the model that 
differentiated between the two types of response formats nor the model that differentiated 
between types of task administration differed significantly from the model that only 
included one latent variable.  Once again, this indicates that the tasks commonly used to 
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measure morphological knowledge are in fact measuring the same construct, regardless 
of the method used.   

Comparing a model with latent variables representing morphological knowledge 
and vocabulary separately to a model with one latent variable indicated that these two 
constructs are not theoretically distinct.  This result is probably due to the high 
correlation between morphological knowledge and vocabulary (r = .91).   

One possible reason for this result is that individual differences in learning 
vocabulary words lead to individual differences in performance on morphological 
knowledge tasks; in other words, morphological knowledge comes with vocabulary 
knowledge.  As vocabulary knowledge develops, there is also development of 
morphological knowledge, or an awareness of the internal structure of words (Carlisle, 
2000; Tyler & Nagy, 1989). This could account for the lack of significant differences 
between the models with one and two latent variables.   

An alternative explanation is that individual differences in morphological 
knowledge play a causal role in the development of vocabulary knowledge.  Teaching 
students to use word parts can increase their ability to learn suffixed or prefixed words; 
this indicates that there may be a causal link from morphological knowledge to word 
learning (Baumann, Edwards, Boland, Olejnik, & Kame�enui, 2003). As reusable 
building blocks, base words and affixes facilitate learning new words (Carlisle, in press). 
With knowledge of morphemes, children may find it easier to understand new vocabulary 
by generalizing these morphemes to new contexts (McBride-Chang et al., in press). To 
test this, it would be necessary to conduct a study in which participants� task performance 
at two or more time points is included.   

Another possible explanation is that a more general ability, metalinguistic 
awareness, causes individual differences in reading and language tasks, such as 
vocabulary.  It has been suggested that more attention should be paid to the 
metalinguistic demands of vocabulary learning (Nagy & Scott, 2000; Nagy, in press) and 
performance on morphological knowledge tasks may be a good indicator of a type of 
metalinguistic awareness that is important in lexical development.       

The model with morphological knowledge and reading comprehension as two 
separate latent variables provided a good fit to the data.  These two constructs were 
highly correlated (r = .86); thus, the relation between them warrants discussion.   

One way that morphological knowledge may contribute to comprehension is by 
facilitating the interpretation of novel morphologically complex words the student 
encounters while reading (Nagy, in press).  It would be a logical conclusion that the 
relation between morphological knowledge and reading comprehension is mediated by 
the effect of vocabulary.  However, this may not be the case.  Katz (2004) found that 
morphological knowledge significantly contributed to reading comprehension capabilities 
in fourth and sixth grades, after controlling for the effects of other language and reading 
variables, such as vocabulary and word attack.  Thus, the morphological knowledge 
appears to contribute to reading comprehension independent of its relation to vocabulary.      

An additional model was included in this study to determine how well the 
constructs of morphological knowledge and oral reading fluency predict reading 
comprehension.  Although both accounted for significant portions of the variance, the 
morphological knowledge/vocabulary latent variable accounted for a larger portion.  
However, when morphological knowledge and vocabulary were separate latent variables, 



 

 24

neither of the paths to reading comprehension were significant.  This is similar to the 
finding of Nagy et al. (2003); they treated vocabulary and morphological knowledge as 
two separate latent variables and failed to find significant paths from either construct to 
reading comprehension with data from a fourth grade sample.  This could be due to the 
high level of multicollinearity between vocabulary and morphological knowledge, which 
often causes the contribution of important indicators to appear insignificant.  Because the 
relation between morphological knowledge and vocabulary is presumably reciprocal, it 
may be increasingly difficult to separate these two constructs statistically at the higher 
grade levels (Stanovich, 1986).  Interestingly, Nagy et al. (2003) did find a significant 
path from morphological knowledge to reading comprehension with data from an at-risk 
second grade sample; in fact, it had the strongest unique contribution even in a model that 
included a separate factor for vocabulary.  This finding implies that morphological 
knowledge is statistically distinct from vocabulary at the younger grade levels, but the 
relation between the two constructs changes and becomes less distinct as students 
progress through elementary school.  The correlation between morphological knowledge 
and vocabulary also increased from .57 to .78 (p < .05 in both cases) from second to 
fourth grade.  This supports the hypothesis that the relation between the two constructs 
becomes less distinct as children get older.          

Carlisle (2000) found that, at the third grade level, morphological knowledge did 
not account for significant variance in reading comprehension after controlling for word 
reading.  However, at the fifth grade level, morphological knowledge did make a unique 
contribution to reading comprehension even after controlling for word reading and 
vocabulary skill.  These results could imply that fifth grade is a critical point at which 
morphological knowledge begins contributing to individual differences in reading 
comprehension.  This could be due to the fact that the number of morphologically 
complex words encountered by younger readers is negligible (Nagy et al., 2003).   

Due to the small sample size, adequate statistical power was not achieved.  This 
could raise questions regarding the extent to which the results of this study would 
generalize to the population.  Although the level of statistical power was not ideal, it 
seems unlikely that the pattern of results obtained in the present study would have 
changed substantially were more power available.  For example, the correlation between 
morphological knowledge and vocabulary was .95, a value that was significant at the .001 
level; it seems unlikely that this would change to a low, nonsignificant number if the 
sample size was larger.  Another issue that may arise in studies with low power is the 
lack of ability to detect significant differences.  Many analyses were conducted in which 
the goal was to determine whether two models were significantly different; however, 
there were no instances in which the two models came close to reaching the required 
level.  This indicated that the results of the present study were not adversely affected by 
the small sample size.  

The low reliability of some of the tasks is another factor that may have affected 
the results of the study.  However, due to the high correlations, it seems unlikely that the 
outcomes would have changed considerably if the tasks with the lowest reliabilities were 
not used.  In addition, because confirmatory factor analyses were used, the influence of 
measurement error was reduced; only common variance among tasks was used in the 
calculation of the results.     
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As mentioned previously, item analyses were conducted of the three tasks with 
the lowest reliability levels: morphological signals, morpheme identification, and 
morphological construction.  Removing any given item from these tasks did not result in 
a substantial increase in reliability; therefore, researchers may want to take this into 
account when choosing measures for future studies on morphological knowledge.  The 
morphological structure tasks (both decomposition and derivation) had reasonable levels 
of reliability, and they also had significant and high loadings on the morphological 
knowledge factor.   Similarly, the derivational suffix tasks (both real words and 
nonwords) had acceptable levels of reliability and significant and high loadings on the 
morphological knowledge factor.  These four tasks may be suitable to use in future 
studies, at least those with children around the fourth grade level.   Some of the stimuli 
may contain vocabulary not familiar to younger children, and this would have to be 
considered when choosing tasks for lower grade levels. 

 
    

Summary 

 
 

The construct of morphological knowledge is best represented by one factor, at 
least as it was measured in this study.  This is true when considering a potential 
distinction of awareness versus use of morphological knowledge, and also when looking 
at the different dimensions.  Method effects did not play a significant role in determining 
individual differences in task performance.  In the future, studies that are designed to 
examine other potential distinctions in the underlying nature of morphological knowledge 
would be helpful in understanding the construct.   

Because morphological knowledge and vocabulary are highly correlated, the 
results of the confirmatory factor analyses indicated that these two constructs are not 
theoretically distinct.  This apparent inseparability could be because morphological 
knowledge comes with vocabulary knowledge, or it could be because individual 
differences in morphological knowledge play a causal role in the development of 
vocabulary knowledge.  A more general ability, metalinguistic awareness, may 
encompass both vocabulary and morphological knowledge.   

Morphological knowledge and reading comprehension are highly correlated; it is 
possible that the relation between these two constructs is mediated by vocabulary.  
However, the results of other studies have indicated that this is not the case and the 
relation between these two constructs is independent of vocabulary.  Further research is 
needed to determine what the relation is between morphological knowledge and reading 
comprehension.   
 A model with morphological knowledge and vocabulary collapsed into one latent 
variable, and oral reading fluency as a second latent variable, as two predictors of reading 
comprehension accounted for a significant portion of variance.  The portion accounted 
for by morphological knowledge and vocabulary as one latent variable was larger than 
that accounted for by oral reading fluency.   

 

 



 

 

APPENDIX A 
 
 
Table 1 

 
Descriptive Statistics and Correlations (N = 99) 
 

    Task    1   2   3   4   5   6   7  8 9 10 11 12 13 14 
 
1. Stanford-Binet Vocabulary  1.00  

 
2. Morph. Structure Decomposition .64**  1.00 
 

3. Deriv Suffixes, Real Words  .51** .67** 1.00 
 
4. Morphological Signals  .33** .32** .27**   1.00 

 
5. Derivational Suffixes, Nonwords .32* .55** .69** .30**   1.00 
 

6. Morph. Structure Derivation  .62** .64** .55** .27** .53* 1.00  
 
7. Bee Grass Task   .38** .52** .52** .28** .39** .50**   1.00 

 
8. Comes From Task   .20 .32** .39* -.00 .32** .28** .31** 1.00 
 

9. Morpheme Identification  .46** .61** .52** .34** .42** .54** .50** .22* 1.00      
        
10. Morphological Construction  .31** .44** .40** .31** .32** .30** .36** .25* .31** 1.00     

        
11. PPVT     .62** .65** .50** .30** .37** .62** .63** .31** .54** .44** 1.00 
 

12. FCAT SSS   .47** .55** .52** .24* .42** .50** .53** .38** .49** .35** .62** 1.00 
 
13. FCAT NRT   .52** .61** .59** .12 .42** .60** .60** .28** .56** .31** .61** .65** 1.00 

                  
14. DIBELS ORF   .34** .49** .47** .10 .45** .41** .33** .16 .33** .26** .32** .44** .56** 1.00 
 

M    25.60 27.92 21.87 3.46 8.90 19.72 10.23 9.66 15.20 12.43 136.66 343.39 657.99 130.98 
   
SD    2.95 2.98 2.92 1.00 3.25 4.48  2.59 2.75  2.47    .79  15.75 50.16  40.73 35.18 

 
*p < .05.  ** p < .01
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Table 2 
 
Reliabilities of the Tasks (Cronbach�s Alpha) 
 
Task         
 
Morphological Structure Decomposition  .75      
 
Derivational Suffixes, Real Words   .77           
 
Morphological Signals    .33 
 
Derivational Suffixes, Nonwords   .76 
 
Morphological Structure Derivation   .80 
 
Bee Grass Task     .68      
 
Comes From Task    .84 
 
Morpheme Identification    .54 
 
Morphological Construction   .44 
 
FCAT      .88 
 
PPVT      .95 
 
Stanford-Binet Vocabulary   .88 
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Table 3 
 
Fit Indices for Awareness Versus Use (Model A) and Single Latent Variable (Model B) 
Models 
 
    Model A  Model B 
 
X2    27.53   28.45      
df    26   27 
p    .38   .39 
X2 /df    1.06   1.05 
 
RMSEA   .03   .02   
p    .69   .70 
 
GFI    .94   .94 
 
AGFI    .90   .90 
 
TLI    .99   .99 
 
CFI    .995   .996  
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Table 4 
 
Fit Indices for Two Dimensions (Model C) and One Dimension (Model D) Models 
 
    Model C  Model D 
 
X2    2.14   2.34     
df    4   5 
p    .71   .80 
X2 /df    .53   .47 
 
RMSEA   .00   .00  
p    .79   .87 
 
GFI    .99   .99   
 
AGFI    .97   .97    
 
TLI    1.04   1.04   
 
CFI    1.00   1.00  
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Table 5 
 
Fit Indices for Method Effects Models:  Multiple Choice & Production (Model E), 
Written & Oral (Model F), and One Dimension (Model B) Models 
 
    Model E  Model F  Model B 
     
X2    28.80   25.47   28.45  

df    26   26   27   

p    .53   .49   .39   
X2 /df    .95   .98   1.05   
 
RMSEA   .00   .00   .02   
p    .80   .78   .70 
 
 
GFI    .94   .95   .94  
 
AGFI    .90   .90   .90  
  
 
TLI    1.01   1.00   .99   
 
CFI    1.00   1.00   .996  
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Table 6 
 
Fit Indices for Vocabulary Model (Model G) versus a one-latent variable model (Model 
H) 
 

Model G  Model H  
 
X2    71.53   75.29      
df    43   44 
p    .004   .002 
X2 /df    1.66   1.71 
 
RMSEA   .08   .09   
p    .07   .05 
 
GFI    .89   .88 
 
AGFI    .82   .82 
 
TLI    .92   .92 
 
CFI    .94   .93  
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Table 7  
  
Fit Indices for Reading Comprehension Model (Model I)  
 

Model I    
 
X2    47.11      
df    43    
p    .31    
X2 /df    1.10    
 
RMSEA   .03    
p    .70       
 
TLI    .99    
 
CFI    .99    
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Table 8 
  
Fit Indices for Model Including Oral Reading Fluency and Morphological 
Knowledge/Vocabulary as Predictors of Reading Comprehension  
 

Model K     
 
X2    131.25    
df    101 
p    .02 
X2 /df    1.30 
 
RMSEA   .06 
p    .36 
 
TLI    .96 
 
CFI    .97 
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APPENDIX B 

 
 
Figure 1: Model A 
*** p < .001. 
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Figure 2: Model B 
*** p < .001. 
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Figure 3: Model C 
*** p < .001. 
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Figure 4: Model D 
*** p < .001. 
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Figure 5: Model E 
*** p < .001. 
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Figure 6: Model F 
*** p < .001. 
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Figure 7: Model G 
*** p < .001. 
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Figure 8: Model H 
*** p < .001. 
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Figure 9: Model I 
*** p < .001. 
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Figure 10: Model J 
*** p < .001. 
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Figure 11: Model K 
* p < .05.  *** p < .001. 
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APPENDIX C 

 
Derivational Suffixes with Real Words 

 
1. Did you hear the ___________? 
    a) announce  b) announcing  c) announced  d) announcement 
 
2. He listened carefully to the ___________. 
    a) directs  b) directions  c) directing  d) directed 
 
3. It was the ______ sky of the winter. 
   a) darkful  b) darkless  c) darkest  d) darkly 
 
4. The lost dog was ______. 
   a) homeless  b) homeish  c) homeful  d) homeness 
 
5. It is _______ not to lock your bike in the rack. 
   a) foolness  b) fooless  c) foolish  d) foolful 
 
6. She hoped to make a good  ___________. 
   a) impressive b) impressionable c) impression  d) impressively 
 
7. A famous doctor performed the ___________. 
   a) operation  b) operational  c) operative  d) operationalize 
 
8. Watch carefully.  I will ___________. 
   a) demonstration b) demonstrative c) demonstrable d) demonstrate 
 
9. Age improved her ___________. 
   a) personify  b) personalize  c) personality  d) personal 
 
10. He�s too old to be ___________. 
   a) productivity b) productive  c) production  d) produce 
 
11. Farmers ___________ their fields. 
   a) fertilize  b) fertilization  c) fertility  d) fertilizer 
 
12. She works hard.  She�s very ___________.  
   a) industrialization b) industry  c) industrious  d) industrialize 
 
13. Those two dogs are almost ___________. 
   a) identical  b) identify  c) identification d) identity 
 
14. He�s always going to meetings.  He�s an ___________. 
   a) activist  b) active  c) activate  d) activize 
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15. He was blinded by the ___________. 
   a) bright  b) brighten  c) brightly  d) brightness  
 
16. The census is a count of the ___________. 
   a) popular  b) population  c) populate  d) popularize 
 
17. The garage has no ___________. 
   a) electrify  b) electrical  c) electric  d) electricity 
 
18. Does the city ___________ the water? 
   a) regulation  b) regulate  c) regularity  d) regular 
 
19. He wants to ___________ the moon! 
   a) colonist  b) colonization c) colonial  d) colonize 
 
20. The sunrise was so ___________. 
   a) gloriousness b) glorify  c) glorification  d) glorious 
 
21. She ignored the feeling of ___________ in her feet. 
   a) dead  b) deadly  c) deadness  d) deaden 
 
22. She is not very ___________. 
   a) activation  b) activity  c) active  d) activate 
 
23. Please don�t be so ___________. 
   a) critical  b) critically  c) criticism  d) criticize 
 
24. I like to talk with her.  She�s a good ___________. 
   a) conversational b) conversationalist c) converse  d) conversation 
 
25. They need to ___________. 
   a) diversionary b) diversity  c) diversion  d) diversify 
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Morphological Signals 
(Derivational Suffixes using Real Words with Improbable Suffixes) 

 
Directions for tester:  Say, I am going to read a word and then some sentences using 

that word.  Listen carefully and circle the sentence that uses the word correctly.  
You may repeat each sentence only once.   
 
1.dogless 
 

(a) The dogless can run fast. 
(b) He was in the dogless. 
(c) When he got a new puppy, he was no longer dogless. 
(d) He did not try to dogless. 

 
2. cutely 
 

(a) The girl was very cutely in the play. 
(b) The girl sang very cutely. 
(c) The girl did a cutely after the play. 
(d) Cutely now or you will not get a chance. 

 
3. butterish 
 

(a) The mice ate the butterish. 
(b) Butterish is a special dessert. 
(c) Butterish your friends forever. 
(d) The butterish dish tastes best. 

 
4. orangeness 
 

(a) Orangeness lit up the painting. 
(b) They ate orangeness for breakfast. 
(c) They orangeness after breakfast. 
(d) To orangeness is to drink fresh juice. 

 
5. chewer 
 

(a) Please chewer quietly. 
(b) The tough meat was very chewer. 
(c) The chewer enjoyed his food. 
(d) The chewer teeth are in the back.   
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Derivational Suffixes with Nonwords 
 
1. Our teacher taught us how to ___________ long words. 
   a) jittling  b) jittles  c) jittled  d) jittle 
 
2. ___________ makes me happy. 
   a) Blopness  b) Bloply  c) Blopish  d) Blopable 
 
3. The ___________ boy plays soccer. 
   a) tweagness  b) tweagish  c) tweagment  d) tweagtion 
 
4. The girl dances ___________. 
   a) spridderish b) spriddered  c) spridderly  d) spridding 
 
5. I could feel the ___________. 
   a) froodly  b) froodful  c) frooden  d) froodness 
 
6. What a completely ___________ idea. 
   a) tribacious  b) tribicism  c) tribacize  d) tribation 
 
7. I admire her ___________.  
   a) sufilive  b) sufilify  c) sufilation  d) sufilize 
 
8. Where do they ___________ the money? 
   a) curfamic  b) curfamity  c) curfamate  d) curfamation 
 
9. Please ___________. 
   a) scriptial  b) scriptize  c) scriptist  d) scriptious 
 
10. The meeting was very___________. 
   a) lorialize  b) lorial  c) lorialism  d) lorify 
 
11. I just heard a ___________ story.   
   a) dantment  b) dantive  c) danticism  d) dandify 
 
12. Dr. Smith is a famous ___________. 
   a) cicarist  b) cicarize  c) cicarify  d) cicarial 
 
13. Can you ___________ both sides? 
   a) romify  b) romity  c) romious  d) romative 
 
14. He has too much ___________.   
   a) brinable  b) brinicity  c) brinify  d) brinicious 
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Bee Grass Test 
 

Directions for tester:  Say, I am going to read you some questions as you follow along.  

After each question, there are two choices.  I would like you to circle the better 

answer for each question.  Read each item and both choices aloud.   
 
A. Which is the better name for a    
bee that lives in the grass?   1. Bee grass  2. Grass bee 
 
 
1. Which is the better name for a    
box you keep your pet lizard in?    1.  Box lizard  2. Lizard box 
 
2. Which is the better name for a  
swamp with lots of flowers in it?  1. Flower swamp 2. Swamp flower 
 
3. Which is the better name for a  
kind of paper you use to make flowers? 1. Paper flower 2. Flower paper 
 
4. Which is the better name for a 
rock that always has ants crawling on it? 1. Ant rock  2. Rock ant 
 
5. Which is the better name for  
bread you feed to the birds?   1. Bird bread  2. Bread bird 
 
6. Which is the better name for a  
stick that people use to catch snakes?  1. Stick snake   2. Snake stick 
 
7. Which is the better name for a  
spider that only eats ants?   1. Spider ant  2. Ant spider 
 
8. Which is the better name for a 
lizard that lives in a box?   1. Box lizard  2. Lizard box 
 
9. Which is the better name for a  
flower that grows in the swamp?  1. Flower swamp 2. Swamp flower 
 
10. Which is the better name for a  
flower made out of paper?   1. Paper flower 2. Flower paper 
 
11. Which is the better name for an 
ant that likes to crawl around on rocks?  1. Ant rock  2. Rock ant 
 
12. Which is the better name for a  
bird that likes to eat bread?   1. Bird bread  2. Bread bird 
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13. Which is the better name for a  
snake that hides by trying to look  
like a stick?     1. Stick snake  2. Snake stick 
 
14. Which is the better name for an 
ant that only eats spiders?   1. Spider ant  2. Ant spider 
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Does the Word Come From? 
 
 
Sample 1: doll dollar   yes no 
 
Sample 2:  teach teacher   yes no 
 
 
1.  moth  mother   yes no 
 
2.  quick quickly  yes no 
 
3.  long length   yes no 
 
4.  flow flower   yes no 
 
5.  yell  yellow   yes no 
 
6.  cause because  yes no 
 
7.  know knowledge  yes no 
 
8.  draw drawer   yes no 
 
9.  pen  penny   yes no 
 
10.  sign signal   yes no 
 
11.  decide decision  yes no 
 
12.  fable fabulous  yes no 
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Morpheme Identification Test 
 

 
Instructions for tester: 
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 them him/her what each picture means.  Then, ask the corresponding question and 
ask the child to point to the correct picture that contains the meaning of the target word.   
For example:  There are two pictures for the trial item; one means �the letter T� and the 
other means �teacup.� Tell the child the meaning of the picture, then ask, �Which 
contains the meaning of the �tee� in �tealeaf?� 
 
Trial: 
 
A. (1) The letter T (2) A teacup 
 Question:  Which contains the meaning of the �tee� in �tealeaf?�  ______ 
 
Test items: 
 
1. (1) The letter B (2) A bee 
 Which contains the meaning of the �bee� in �beehive?�   ______ 
 
2. (1) An eye  (2) The letter I 
 Which contains the meaning of the �eye� in �eyebrow?�   ______ 
 
3. (1) A steak  (2) A stake 
 Which contains the meaning of the �steak� in �steakhouse?�  ______ 
 
4. (1) A bank  (2) Banks 
 Which contains the meaning of the �bank� in the �river bank?�  ______ 
 
5. (1) To write something (2) Right 
 Which contains the meaning of the �right� in �right hand side?�  ______ 
 
6. (1) A bag of flour (2) A flower 
 Which contains the meaning of the �flower� in �flowerpot?�  ______ 
 
7. (1) Mail  (2) Male 
 Which contains the meaning of �mail� in �mailbox?�   ______ 
 
8. (1) Hare  (2) Hair 
 Which contains the meaning of the �hair� in �hairbrush?�   ______ 
 
9. (1) Toes  (2) To tow something 
 Which contains the meaning of the �tow� in �tow truck?�   ______ 
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10. (1) The color blue  (2) He blew out some air 
 Which contains the meaning of the �blue� in �blueberries?�   ______ 
 
11. (1) To see   (2) The sea 
 Which contains the meaning of the �sea� in �seahorse?�   ______ 
 
12. (1) A picture of someone�s son (2) The sun 
 Which contains the meaning of the �son� in �grandson?�   ______ 
 
13. (1) A cent   (2) The letter is sent 
 Which contains the meaning of the �cent� in �ten cents?�   ______
       
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

54

Morphological Construction Test 
 

 
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. 
 
E.g., 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. 
E.g., 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 blue, what do we call it? 
             
        _____ (big blue flower) 
 

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) 
 
3. Here�s an animal that lives in the sea and looks like a star. It�s called the seastar. 

Here�s an animal that lives in the sea and looks like a horse, what do we call it? 
            
        _____ (seahorse) 

 
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) 

 
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) 
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6. A tree that grows apples is called an apple tree. 

What do we call a tree that grows donuts?    
_____ (donut tree) 
 

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) 

 
8. The metal shoes that are put on horses are called horseshoes. 

If we put metal shoes on pigs, what do we call them?  
_____ (pigshoes) 

 
9. Early in the morning, we can see the sun rising. This is called sunrise. 

At night, we can also see the moon rising. What do we call this? 
            
        _____ (moonrise) 
 

10. 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) 

 
11. 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) 

 
12. 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) 

 
13. A box that is used to store mail is called a mailbox. Some people use a tray to store 

mail. What should we call that? 
_____ (mailtray) 

 
Items 15-20 are grammatical items. Say to the child the following and ask what should be 
filled in the appropriate blanks. 
 
14. Look at John. John is stotting. Yesterday he did the same thing.  Yesterday, what did 

he do?  Yesterday, John  _____ (stotted) 
 
15. This animal is called a wug. There are four of them.  There are four what?  There are 

four  ______(wugs) 
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16. This is a musical instrument named a hux.  Now we have three of them.  There are 
three what?  There are three _____ (huxes) 

 
17. Joe knows how to fleamp.  He did the same thing yesterday.  What did he do 

yesterday?  Yesterday he _____ (fleamped) 
 
18. This mail carrier knows how to krest.  Yesterday, she krested the letters.  She is 

doing the same thing today.  Today, what is she doing?  Today, she is  ____ (kresting) 
 
19. Sometimes the raindrops fall from the sky and we call that raining. Very rarely, 

frogs fall from the sky, we call that _____ (frogging) 
 
Number correct: ________ 
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