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Preschool Phonological Representations and 
Development of Reading Skills 

Ralph Wesseling 

Pieter Reitsma 

PI Research Amsterdam 
Duivendrecht, The Netherlands 

Individual differences in the quality of phonological representations of 
kindergarten children may be predictive of Grade 1 phonological 
awareness and reading development. Three longitudinal studies are 
presented that attempt to measure variance in the quality of the 
phonological structures within lexical items using three tasks: non- 
word repetition, cued word fluency, and a gated auditory word recog- 
nition task. Nonword repetition was a consistent predictor of later 
phonological awareness, even after current phonological awareness 
and vocabulary knowledge were taken into account. The results of the 
three studies provide inconclusive support for the theory that individ- 
ual differences in the quality of phonological representations play an 
important role in the development of explicit phonological awareness 
and reading acquisition. An important finding of the third study is 
that caution needs to be maintained in measuring skills in preschool- 
ers as stability of results can be an issue when interpreting the rela- 
tions between variables. However, the present studies do confirm that 
individual differences in vocabulary, nonword repetition, and phono- 
logical awareness are important factors in predicting the development 
of reading related skills. 
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204 RELATING ORAL LANGUAGE ABILITIES TO READING AND SPELLING 

One underlying deficit found in the majority of children with 
dyslexia is an impairment in phonemic awareness (Oakhill & 
Kyle, 1999; Stahl & Murray, 1994). There is much evidence to 
show that phonological awareness (PA) is causally related to the 
acquisition of reading skill (see Stanovich, 1992). However, 
there is also research to show that learning to read is the most 
effective way  to become p h o n e m i c a l l y  aware  (Johnston,  
Anderson, & Holligan, 1996). Preschool children generally have 
no awareness of the phonemic nature of spoken language, and 
their first contact with formal reading instruction acts as a pow- 
erful trigger for development of phonemic awareness (Hatcher, 
Hulme, & Ellis, 1994; Wesseling & Reitsma, 1998). 

The reciprocal relationship between phonemic awareness 
and reading makes it difficult to utilize phonemic awareness 
tasks in kindergarten as a means of predicting potential reading 
difficulties in grade school. Therefore, the question arises: Is it 
possible, in the absence of reading ability and letter knowledge, 
to measure the potential to become phonemically aware? It has 
been hypothesized that an important prerequisite for phonemic 
awareness is the quality of phonological representations within 
the lexicon; that is, the amount and extent of phonological infor- 
mation used to define lexical items (vocabulary) (Elbro, Nielsen, 
& Petersen, 1994; Fowler, 1991). The theoretical role of the qual- 
ity of phonological representations for PA and reading acquisi- 
tion is still largely untested but has in very recent years gained 
popular i ty  amongst  reading researchers (Elbro, Nielsen, & 
Petersen, 1994; Fowler, 1991). The central issue in the current ar- 
ticle is the relationship of the quality of phonological represen- 
tations measured in kindergarten to individual differences of 
Grade I PA and reading acquisition. 

The quality of phonological representations pertains to dif- 
ferences in the amount of phonological information used to rep- 
resent items in the lexicon. Fowler (1991) suggests that infants' 
words are initially represented as unanalyzable wholes; as new 
words are learned, existing lexical items must be refined into a 
more segmented form in order to ensure that sufficient distin- 
guishing features are available for the purposes of accurate 
aural recognition. Fowler (1991) argues that individual differ- 
ences in lexical segmentation can readily account for a number 
of reported deficiencies in poor readers, including verbal short- 
term memory, nonword repetition, and perceptual deficits of 
verbal stimuli. 

Al though the segmentat ion theory of Fowler (1991) ac- 
counts quite well for the development of PA, one difficulty is 
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that differentiation of the lexicon is driven by vocabulary expan- 
sion. If the purpose of differentiation is to accommodate similar 
sounding words, then one could ask the question: "Why do lexi- 
cally unique words also need to be refined to a phonological 
level?" Lexically unique words could remain represented as in- 
divisible gestalts without hampering spoken word recognition. 
The distinctness theory (Elbro, Nielsen, & Petersen, 1994) avoids 
this difficulty by removing the requirement of vocabulary as the 
motor that drives the process of building an efficient lexicon. 
Instead, individuals "pack" vocabulary items with differing lev- 
els of (phonological) information to aid spoken word recogni- 
tion. For a person listening to a sentence, a major difficulty in 
recognition is the variability of speech input due to environmen- 
tal noise and differences in pronunciation. For example, t h e / d /  
in the word hand seems to disappear if hand is followed by the 
word me, as in "hand me a hammer" (Lahiri & Marslen-Wilson, 
1991). The skilled listener must be able to abstract away from the 
surface details but ensure that lexical representations remain dis- 
tinct enough to keep them separate from other lexical items. 

Elbro (1996) suggests that children who develop reading 
problems have less access to the most distinct variants of lexical 
representations. Distinctness of a lexical representation is the 
degree to which lexical items differentiate themselves from lexi- 
cal neighbors. A lexical representation is distinct when it has 
many features that serve to dist inguish it from other lexical 
items. The distinctness theory differs from the segmentation hy- 
pothesis because the highest level of distinction does not neces- 
sar i ly  need to be at the p h o n e m e  level  but  also cou ld  
incorporate allophones; for example tomato may be pronounced 
/ t guma . . .  t g u /  or / t g u m e i t g u / .  

Elbro (1996) hypothesizes that less distinct words are harder 
to segment and manipulate.  Furthermore,  the extraction of 
grapheme to phoneme correspondences may directly relate to the 
distinctness or quality of the lexical representations. A recent 
Danish longitudinal study (Elbro, Borstrom, & Petersen, 1998) 
supports this hypothesis using a task in which a child is asked to 
identify and correct mispronunciations of complex words made 
by a puppet (the experimenter acted as a ventriloquist). Three 
measures in kindergarten appeared to contribute independently 
to the prediction of dyslexia: letter naming, phoneme identifica- 
tion, and distinctness of phonological representations. 

The distinctness of phonological representations does not ap- 
pear  to be related to the size of the vocabulary  store. The 
results reported by Elbro, Borstrom, and Petersen (1998) indicate 
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that neither receptive nor productive vocabulary contributed in- 
dependently to the prediction of PA in second grade. Rather, the 
quality of the phonological structure of lexical representations is 
crucial both for PA and learning to read. From this point on, 
when referring to individual differences in the phonological 
structure of lexical items, the term Quali ty of Phonological  
Representations (QPR) will be used. 

M E A S U R I N G  THE QUALITY OF 
P H O N O L O G I C A L  REPRESENTATIONS 

Generally, preschoolers are not literate and have little or no 
awareness of phonemes; therefore, PA tasks are not appropriate 
to predict the potential of prereaders to develop reading diffi- 
culties in grade school. However, there may be tasks less depen- 
dent  on l i teracy knowledge  that  measure  the potent ia l  to 
become phonemically aware. One method may be to determine 
the extent of lexical differentiation. There are some empirical 
findings showing that it is possible to measure the process of 
lexical differentiation. Metsala (1997) presented evidence, using 
the gating paradigm, to argue that the lexicon of young children 
and poor readers is more holistic than the lexicon of older chil- 
dren and adults. The gating paradigm is a task of spoken word 
recognition that gauges the amount of auditory stimuli a lis- 
tener requires for spoken word identification. Young children 
have a smaller vocabulary (lexicon) than older children and 
adults, so one could predict that younger children would find it 
easier to recognize words in a gating task due to fact that they 
have less items in their lexicon to search. However, the consis- 
tent finding is that older children and adults require less aural 
input for correct identification of words than young children. 
This finding provides evidence that gating tasks indicate the 
level of lexical differentiation (Metsala, 1997). 

In the gating paradigm, the point where the partially pre- 
sented word has no alternative word candidates is termed the 
point of uniqueness. The differences in lexical differentiation are 
more discernible when using words from sparse neighborhoods 
because point of uniqueness is arrived at sooner. For example, a 
listener is auditorily presented with the onset and the vowel of 
the two words "tulp" and "bord." In Dutch, the word "tulp" 
(tulip) has few lexical neighbors, whereas "bord" (plate) has 
many. The point of uniqueness in "tulp" is arrived after hearing 
/ t u / ;  the point of uniqueness in "bord" is at the very end. 
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A study by Metsala (1997) showed that the gating perfor- 
mance of a seven-year-old child could predict concurrent read- 
ing ability. Words from sparse lexical neighborhoods were good 
predictors of reading ability (increase in R 2 = 0.11), even after 
the variance attributable to age, vocabulary, and phonological 
awareness were accounted for (total R 2 = 0.67). 

There may be a number of other tasks, relatively uncon- 
founded by current letter-sound knowledge, for measuring dif- 
ferentiation of the lexicon. One task of QPR could be cued word 
fluency in which the subject is provided with the onset of a word 
and asked to produce as many words in a short span of time 
that begin with the onset. The ease with which items are ex- 
tracted from the lexicon indicates if lexical items can be ac- 
cessed using partial phonological information. 

Another  task that may be suitable is nonword repetition 
(Fowler, 1991). Nonwords are, in essence, just like real words 
that have not yet been learned. One characteristic of a well- 
specified and distinct lexical system is the ability to assimilate 
new and novel words. In order to do this, the listener must have 
the required skills: accurate encoding, retention, and articula- 
tion ability. The nonword  repetit ion task was first used by 
Snowling (1981), who found that children with poor reading 
abili ty were  worse  at r epea t ing  n o n w o r d s  than  r ead ing  
matched younger children. Performance differences on a non- 
word repetition test are probably related to individual differ- 
ences in the qual i ty  of speech  encod ing ,  s torage,  and  
articulation, and, therefore, also to the construction of stable 
phonological specifications in long-term memory during vocab- 
ulary acquisition (Gathercole, 1995). Nonword repetition should 
be related to vocabulary and this has been confirmed in empiri- 
cal research. For example, Gathercole and Baddeley (1997) re- 
ported a mean correlation coefficient of 0.49 between nonword 
repetition and scores on standardized vocabulary tests for nine 
studies using this nonword repetition technique with children 
aged 4 and 6 years. 

In total, three studies are presented. First, an initial small- 
scale study is reported that tests the suitability of measures of 
QPR. The second study is a larger scale replication of the initial 
study. Finally, in a third study, we examine the stability of vari- 
ous linguistic measures and the QPR measures over a period 
of two and a half years from early kindergarten until Grade 1. 
It is hypothesized that kindergarten children are likely to ex- 
hibit greater variation in cognitive skills than children attend- 
ing grade school. This variation could manifest itself in less 
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representative and stable measures of QPR, and other lan- 
guage related abilities in kindergarten children. 

S T U D Y  1 

In the first study, we tested the suitability of three measures of 
the quality of phonological representations with a group of sec- 
ond year kindergarten children. There are three main aims for 
this study. The first is to examine the independence of the three 
chosen measures from both PA and letter-sound knowledge. 
The second aim is to examine if the three QPR task adminis- 
tered in kindergarten are unique predictors of PA and reading 
development in Grade 1; and the third is to ascertain the extent 
to which variance in Grade 1 reading ability can be predicted 
from kindergarten measures in general. 

METHOD 

Participants. Twenty-nine kindergarten children (17 boys 
and 12 girls) with a mean age of 6 years and 1 months (SD = 4 
months) participated. The study was conducted three months 
before the end of the second kindergarten year. The children 
came from four different kindergarten classes in one school. 
Each class had a mixture of first year and second year kinder- 
garten children; however, only second year kindergarten chil- 
dren  par t ic ipated.  In the Ne the r l ands ,  no ins t ruc t ion  in 
reading related skills is given during kindergarten. Thirty two 
percent of the children came from Dutch families; the remain- 
der came from Turkish, Moroccan, or Surinam families (68 per- 
cent). Only those chi ldren that spoke Dutch as their  first 
language participated. 

MATERIALS AND PROCEDURE 

Tests in Kindergarten. Eight tests were first administered 
to the children in kindergarten. The tests were administered in 
two sessions that took approximately 25 minutes each to com- 
plete. In the first session, the letter sound correspondences, vi- 
sual word  ident i f icat ion,  p h o n e m i c  awareness ,  n o n w o r d  
repetition, and cued word fluency tests were done. In the sec- 
ond session, the gating and vocabulary were administered. 

Letter Sound Correspondences. Twenty-seven different lower 
case graphemes used in Dutch were presented on a single page. 
The children were asked to provide the letter sounds without a 
time limit. 
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Visual Word Identification. Ten common  words  used in chil- 
dren's  books were arranged on a single sheet of paper. The chil- 
dren were  asked to read the words  and the number  identified 
was recorded. 

Receptive Vocabulary. A s t a n d a r d i z e d  98-i tem recept ive  
v o c a b u l a r y  test  was  u s e d  (Verhoeven ,  Ve rmee r  & Van de  
Guchte, 1986). Each item had  four picture alternatives and the 
child was  asked to point  to the picture that  best represented a 
word  spoken by the experimenter .  The test e n d e d  w h e n  the 
child failed to select two i tems or more  correct  out  of e ight  
consecutive items. The score was  the n u m b e r  of correctly iden- 
tified items. 

Phonemic Awareness. Phonemic awareness  was measured  
using two tasks: p h o n e m e  b lend ing  and p h o n e m e  segmenta-  
tion. The sum of the two tasks was used for analysis. 

Phoneme Blending. Ten digitally recorded (16 bit at 22Khz) 
segmented words  were  presented aurally by means  of a com- 
puter. Each segment  of the word  was presented at one second 
intervals. The stimuli contained two items in each of the follow- 
ing word  structures, VC, CVC, CCVC, CVCC, CCVCC (note: C 
= consonant, V = vowel). The words  used were  single syllable, 
high-frequency words  that were  k n o w n  by more than 95 per- 
cent of children at this age level (Kohnstamm, Schaerlaekens, de 
Vries, Akkerhuis ,  & Froonincksx,  1981). The reliabili ty score 
(Cronbach's alpha) for this test was 0.88. 

Phoneme Segmentation. Ten digitally recorded whole  words  
were  presented using a computer;  the chi ldren were  asked to 
verbally respond with the phoneme  segments. The Cronbach's  
alpha test of reliability was 0.87. 

Gating Task. The chi ldren  were  asked to ident i fy  words  
from partial  acoustic signals p resen ted  th rough  h e a d p h o n e s  
(Metsala,  1997). In this test there  we re  five different ,  h igh-  
f requency,  s ingle  syl lable  (C)CVC(C) w o r d s  k n o w n  unan i -  
mously  by all five- and six-year olds. These words  have few or 
no lexical neighbors. The average length of a word  was 433 ms 
which  took 10 gates to present.  The st imulus array was  started 
at 133 ms and after each round  the gate was  increased by 33 
ms. The test took 8 to 11 minutes  to complete.  The score for the 
test was  the number  of gates required to name a word  correctly 
given that the subsequent  trial was also correctly answered.  In 
further analyses, the mean  number  of gates required to identify 
the words  is used. A lower  score indicates better performance,  
but  for correlational analyses, the scores were  mult ipl ied by -1 
so that high scores indicate better performance.  
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Cued Word Fluency. Children were  asked to say, wi thin  20 
seconds, as many  words  as they could think of that began wi th  
a cer ta in  consonan t  p h o n e m e .  For example ,  "Say as m a n y  
words  that you  can think of that  begin  wi th  / b / . "  The total 
number  of words  produced  was  noted. The first six questions 
in the test were  cued wi th  single stop or con t inuan t  conso-  
nants. The final four questions in the test were  cued by conso- 
n a n t  c lu s t e r s  (e.g. ,  / b r / ,  or  / s p / ) .  The  sp l i t  ha l f  tes t  of 
reliability was 0.80. For further analyses, the sum of correctly 
named  words  was used. 

Nonword Repetition Task (NWR). In this test the chi ldren  
were asked to repeat as accurately as possible 15 pseudowords .  
The words  were  either two or three syllables in length. A re- 
sponse was  considered correct if all phonemes  were  articulated. 
The absence  of p h o n e m e s ,  syl lables ,  or  the subs t i tu t ion  of 
phonemes was considered incorrect. The score for this test was  
the total number  of correctly repeated words.  The test reliability 
(Cronbach's alpha) was 0.62. 

Tests in Grade 1. In Grade 1, the word  decoding test and 
phonemic awareness tests were  adminis tered in a session that 
took about 15 minutes.  The p h o n e m e  blending  and p h o n e m e  
segmentat ion tests were  the same as adminis te red  in kinder-  
garten (see above for descriptions). 

Word Decoding. To measure  the word  decoding  ability of 
children in Grade 1, the One-Minute-Test (OMT) of word  de- 
coding, a Dutch-normed test (Brus & Voeten, 1973) was admin-  
istered. The diff iculty of w o r d s  r a n g e d  f rom single syl lable 
words  to multisyllabic words.  Each word  was scored correct if 
the child was  able to read the word  aloud. The score for this 
test was the number  of correctly identif ied words  wi thin  one 
minute.  

ANALYSIS OF DATA 

To replicate the regression analysis from Metsala's (1997) study, 
the following procedure was used. For the first regression, the 
kindergarten variables PA, writ ten language knowledge  (letter- 
sound knowledge  and visual word  identification), and vocabu- 
lary were  entered in a single step. These variables represent  
often used predictors of language and reading problems. Any  
predictor that significantly accounted for variance of the depen-  
dent  variable in this first step remained in the equation. Next, 
the three QPR tests of NWR, cued w o r d  fluency, and  gat ing 
were  entered in a second step, and significant predictors were  
noted. The resulting predictive variables were  used in a sepa- 
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rate fixed order  hierarchical  regress ion analysis.  Finally, the 
order of entry of variables in the latter analysis was reversed to 
determine the unique contribution of the variables. 

RESULTS 

In table I, the results of tests in kindergar ten and Grade 1 are 
shown.  Twenty  eight percent  of the chi ldren  were  unab le  to 
ident i fy  a single letter, and  in total, 70 percent  of the ent i re  
group identified four or fewer letters. The majority of the chil- 
dren were not phonemical ly  aware (PA). The average on the vo- 
c a b u l a r y  test  w a s  w i t h i n  the  e x p e c t e d  a v e r a g e  b a s e d  on  
national norms for this age group. 

On the gating task, the average number  of gates required for 
identification was 3.28 which  corresponds roughly  to the first 
220 ms of the entire word.  Some children were  able to success- 
fully identify the item with only 133 to 150 ms of acoustic infor- 
mation, but  others needed to hear  almost the entire word.  The 
cued word  fluency task was difficult; many  children were  un- 
able to produce a single item. The average correct on the NWR 
task was high. Even so, there were  a number  of children w h o  
had difficulty articulating wha t  they had just heard. 

Table II shows the Pearson correlations between kindergarten 
variables (below the diagonal). Children with good letter sound 
knowledge  and visual word  recognition tended to have better 
PA, and do better on the cued word  fluency. PA was significantly 
correlated with the nonword  repetition and the cued word  flu- 
ency task. Gating and nonword  repetition correlated with each 
other. Gating correlated with the vocabulary test but n o n w o r d  
repetition did not. 

Descriptive Statistics of Tests in Kindergarten and Grade 1. 

Test M SD Range 

Kindergarten Letter Sound Knowledge (27)* 5.24 6.78 0.0 24.0 

Visual Word Recognition (10) 0.34 1.52 0.0 8.0 

Phonemic Awareness (20) 4.45 5.74 0.0 17.0 

Nonword Repetition (15) 11.97 2.40 7.0 15.0 

Cued Word Fluency 5.76 7.65 0.0 25.0 

Gating (10) 3.28 1.38 1.4 7.8 

Vocabulary (98) 50.03 14.20 28.0 81.0 

Grade I Phonemic Awareness (20)  17.48 3.26 8.0 20.0 

Word Decoding (116) 13.79 6.21 4.0 27.0 

* Number in parentheses refers to number of items in test. 

Table I. 
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Table II. Kindergarten and Grade I Correlations. 

Variables 1 2 3 4 5 6 7 8 9 

Kindergarten (1-7) 
1. Letter Sound 

Knowledge 

2. Visual Word 
Identification 

3. Phonemic Awareness 

4. Nonword Repetition 

5. Cued Word Fluency 

6. Gating 

7. Vocabulary 

Grade I (8-9) 

8. Phonemic Awareness 

9. Decoding 

* p < 0.05, ~* p < 0.01 

.57** - 

.65** .35* - .38* .82** .16 .13 .27 .23 

.42* .27 .54** - .25 .39* .07 .52** .14 

.65** .48** .88** .45* - .13 .27 .33 .29 

.17 .05 .24 .41" .20 - .44* .51"* .47* 

.06 -.09 .14 .08 .22 .44* - .23 .07 

.35 .18 .42* .59** .46* .53** .24 - .20 

.38* .19 .44* .34 .50** .54** .17 .46* - 

Note: Pearson's correlation coefficients are below the diagonal and partial 
correlations above the diagonal with variance attributable to letter knowledge 
partialed out. 

Table III. Hierarchical Regression Analyses 
Predicting Decoding Scores in Grade 1. 

Predicted variable Step Variable Change Total 
in R 2 R 2 

F 

First Regression Analysis: 

Grade I Word Decoding 

Second Regression Analysis: 

Grade I Word Decoding 

I 1. PA (Kindergarten) .20 .20 6.75 

2. Gating .20 .40 8.57 

II 1. Gating .29 .29 10.96 

2. PA (kindergarten) .11 .40 8.57 

1. Age .05 .05 1.41 

2. Vocabulary .04 .09 1.22 

3. Phonological 
Awareness .16 .24 2.58 

4. Gating .21 .45 4.96 

A s  s t a t e d  ear l ier ,  r e a d i n g  a n d  l e t t e r - s o u n d  k n o w l e d g e  h a v e  
p r o f o u n d  e f fec t s  o n  t h e  d e v e l o p m e n t  o f  PA. To e x a m i n e  t h e  
v a r i a b l e s  in the  a b s e n c e  o f  l i t e r a c y  k n o w l e d g e ,  w e  c a l c u l a t e d  
p a r t i a l  c o r r e l a t i o n s  a n d  c o n t r o l l e d  fo r  t he  s h a r e d  v a r i a n c e  o f  
k i n d e r g a r t e n  v i s u a l  w o r d  r e c o g n i t i o n  a n d  l e t t e r - s o u n d  k n o w l -  
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edge. The results are presented above the diagonal in table II 
in italics. PA continued to be significantly correlated to cued 
word fluency and to nonword repetition. The gating task cor- 
related both with nonword repetition (0.39) and with vocabu- 
lary (0.44). 

In Grade 1, the average on PA tasks approached ceiling 
level (table I). The mean score on the standardized word de- 
coding test was almost 14, slightly above the average expected 
for this age group. In table II, correlations between kinder- 
garten and Grade 1 variables are presented (see variables 8 & 
9). Knowledge of letter sounds in kindergarten correlated sig- 
nificantly with decoding ability in Grade 1. PA in kindergarten 
correlated significantly with PA and word decoding in Grade 
1. Nonword repetition, cued word fluency, and gating all cor- 
related significantly with Grade 1 PA; the strongest coefficient 
was between nonword repetition and PA, r = .59. Of the three 
QPR tasks, only cued word fluency, and gating correlated with 
Grade 1 word decoding.  The part ial  correlat ions be tween 
kindergarten variables and decoding show that nonword repe- 
tition and gating were the only kindergarten variables that 
correlated significantly with Grade 1 PA. For word decoding, 
only the gating task was significantly correlated after remov- 
ing the shared variance with early literacy skills. 

The results of the first regression analysis (see table III) re- 
vealed that kindergarten phonemic awareness accounted for 20 
percent with gating accounting for an extra 20 percent. In the re- 
verse order analysis, the gating task predicted 29 percent of 
variance in Grade 1 word decoding with an extra 11 percent 
taken up by phonemic awareness. 

In the second regression analysis (see table 3), we repli- 
cated the analysis reported in Metsala (1997). Metsala found, 
in a crosssectional design, that gating of words from sparse 
neighborhoods was a significant predictor of reading ability 
after accounting for the contributions of age, vocabulary, and 
PA. In the present analysis, we replicated this by using similar 
variables to predict variance in Grade 1 word decoding. Age, 
kindergar ten vocabulary knowledge,  and kindergar ten  PA 
scores accounted for a total R 2 = 0.24 with PA accounting for 
16 percent after entering age and vocabulary. The results also 
show that performance on the gating task in kindergar ten 
accounted for an extra 21 percent of the variance in word 
decoding scores in Grade 1. Gating uniquely accounted for 
a considerable amount of variance, even when PA had been 
entered. 
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DISCUSSION 
The first study examined if nonword repetition, gated auditory 
word recognition, and cued word fluency could be used to mea- 
sure differences in QPR in preschoolers. The results suggest that 
gating and NWR measure differences in QPR. The second goal 
was to examine if individual differences in the various tasks ad- 
ministered in kindergarten predicted variance in Grade 1 PA 
and reading skill. The results show that a sizeable amount of 
the variance in reading ability can be attributed to individual 
differences in kindergarten PA, and a unique proportion of the 
variance is accounted for by individual differences on the gat- 
ing task in kindergarten. 

Cued word fluency correlated with concurrent PA and with 
Grade 1 PA, which suggests that cued word fluency may be 
considered as a measure of PA in kindergarten. However, due 
to the strong correlation found with kindergarten literacy skills, 
the cued word fluency does not adhere to our requirements for 
a test of QPR. 

Interestingly, in the current study, we found no relationship 
between nonword repetition and vocabulary (r = 0.08). This 
finding is inconsistent with Gathercole and Baddeley (1997). 
Perhaps the test in our study is not sufficiently reliable and 
could perhaps be improved by presenting the stimulus items in 
a prerecorded fashion, reducing variability in presentation as 
suggested by Gathercole and Baddeley (1997). 

In the present study, we replicated part of Metsala's (1997) 
study in which she found that the scores on a gating task ac- 
counted for a significant amount of unique variance in word 
reading scores in 30 normal achieving eight-year-old readers. 
We used the gating task in the present study to predict Grade 1 
PA and reading skill development based on measures gathered 
during kindergarten. The individual differences in scores on the 
gating task correlated both with nonword repetition and with 
vocabulary in kindergarten, and the gating task also appeared 
as a predictor of PA and word decoding skill in Grade 1. Grade 
1 word decoding was predicted to a greater extent by variance 
on the gating task than by kindergarten PA, the only other sig- 
nificant variable. 

The results with the gating task clearly confirm the previous 
findings of Metsala (1997). The current study, however, adds to 
Metsala's (1997) study in that a longitudinal design was used to 
evaluate the predictive power of the gating paradigm. Of course, 
the sample is relatively small (n = 29), and it is known that mul- 
tiple regression analyses may be unstable in small samples. 



LEXICAL REPRESENTATIONS AND READING DEVELOPMENT 215 

The present study provides evidence that QPR plays a signifi- 
cant role in the development of PA and reading acquisition. The 
findings also suggest that tests can be created to measure reliably 
individual differences in QPR of kindergarten children. However, 
due to the small sample size, a larger replication is required to 
confirm findings. A replication study also would provide data re- 
garding the reliability and stability of QPR in kindergarten. 

S T U D Y  2 

The first study presented positive evidence that individual dif- 
ferences in the quality of phonological representations mea- 
sured in kindergarten are predictive of Grade 1 PA and reading 
ability. The purpose of the second study was to replicate the 
previous findings. 

The two specific questions remain the same as in the origi- 
nal study. Is it possible to measure differences reliably in the 
quality of phonological representations? Second, are individual 
differences in the quality of phonological representations re- 
lated to the development of Grade I PA and reading skills? 

METHOD 

Participants. Sixty-two second year kindergarten children 
participated. Their mean age was 6 years and 1 months (SD = 4 
months). The first moment of testing was three months before 
the end of the school year and the posttest, five months into the 
new school year. The children came from six different classes 
spread over two schools. Each class had a mixture of first year 
and second year kindergarten children; only the second year 
kindergarten children participated. Approximately 45 percent 
of the children came from Dutch families. The remainder came 
from Turkish, Moroccan, or Surinam families. Only those chil- 
dren that spoke Dutch as their first language participated. 

TASKS AND PROCEDURE 

Pretests in Kindergarten Eight different tests were first ad- 
ministered to the children in kindergarten in one session taking 
approximately 35 minutes. The following tasks remained un- 
changed from those used in the first study: letter and word 
identification, passive vocabulary knowledge, cued word flu- 
ency, phoneme blending,  and phoneme segmentat ion.  The 
phoneme blending, and segmentation were combined into a 
single PA variable for analysis purposes. 
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Gating Task. For the gat ing task, the number  of i tems was  
increased from five to six. In order  to keep the amount  of t ime 
requ i red  for test ing d o w n ,  the first p resen ta t ion  was  set at 
150ms and the rest of the word  was  d iv ided  into even sections 
so that on the e ighth  trial, the entire w o r d  w o u l d  be heard.  
The average step size was  40ms. Instead of using the isolation 
point ,  we  scored the n u m b e r  of t imes a w o r d  was  correct ly 
identif ied.  This provides  a m a x i m u m  score of 8, so that  if a 
child identif ied the word  at 230ms, and cont inued to ident i fy 
it correct ly for the rest of the trials, the score for that  i t em 
w o u l d  be six. The result of a Cronbach 's  alpha for reliability 
was  0.68. 

Nonword Repetition (NWR). The n u m b e r  of i tems in this 
test was increased to 25. The items inc luded two one-syllable 
words ,  7 two-syl lable ,  13 three-syl lable ,  and  3 four-syl lable  
words .  The final score was  the total n u m b e r  of correct ly re- 
peated words.  The test reliability (Cronbach's alpha) was 0.70. 

Posttest in Grade 1. The phoneme  blending and segmen- 
tation tests from the pretest were  readministered.  The first test 
of word  decoding was the One-Minute-Test (OMT) of word  de- 
coding also used in the first study. The second test of decoding 
was  a one-minute  test of decod ing  that  only conta ined  CVC 
words.  For analysis, word  decoding was  the average of the two 
tests of reading. 

RESULTS 

In table IV, the pre- and posttest  results for the chi ldren  are 
presented.  On average, the chi ldren recognized nine letters in 
the pretest, but  50 percent  of the group  recognized less than 
f ive let ters .  The two  p h o n e m e  a w a r e n e s s  tasks  s h o w  tha t  
many  children were  insensitive to the phonological  s tructure 
of language;  23 percent scored zero. The average on the non- 
word  repetit ion test was 20, but  some children scored as low 
as 14. The average on the gat ing task was  4.5 responses cor- 
rect, approximately 280 milliseconds. The vocabulary test indi- 
cated that the average and the spread  of scores were  wi th in  
expected norms.  

The kindergarten group was retested in Grade 1. The corre- 
l a t i ons  b e t w e e n  the  v a r i o u s  tes ts  are  p r e s e n t e d  t ab l e  V. 
Noticeable is that letter k n o w l e d g e  was  related to a lmost  all 
other kindergarten tests. Children with letter skills tended to be 
phonologically aware and had greater vocabulary knowledge .  
However,  after literacy knowledge  was partialled out, many  of 
the correlations disappeared.  
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Table IV. 

N =  62 

Pretest 

Kindergarten 

Posttest 

Grade 1 

* Number  in 

Descript ive  Statistics of Tests in Kindergarten and Grade 1. 

Test M SD Range 

Letter Sound Knowledge (27)* 9.05 8.09 0.0 24.0 

Visual Word Recognition (10) 0.94 1.92 0.0 7.0 

Phoneme Awareness (20) 3.94 4.91 0.0 18.0 

Nonword  Repetition (25) 19.98 2.80 14.0 25.0 

Cued Word Fluency 2.34 3.13 0.0 12.0 

Gating (8) 4.57 0.76 2.5 6.0 

Vocabulary (98) 54.24 16.88 21.0 90.0 

Phoneme Awareness (20) 16.73 3.79 2.0 20.0 

Word Decoding 17.54 10.80 0.0 60.0 

parentheses indicates number  of items in test. 

Table V. Pre- and Postest  Correlations. 

Variables 1 2 3 4 5 6 7 8 9 

Pretest Kindergarten (1-7) 

1. Letter Sound 
Knowledge 

2. Visual Word 
Identification .65*** - 

3, Phonemic 
Awareness .48*** .70*** - .35*** .46*** .29** .36*** .25** -,21 

4. Nonword 
Repetition .06 .25** .41"** - .13 .03 .12 .35** .00 

5. Cued Word 
Fluency .52*** .48*** .61"** .17 - -.04 .16 .03 -.23 

6. Gating .23* .21 .35** .06 .10 - .25* -.01 -.15 

7. Vocabulary .27*" .31"* .46*** .17 .30* .31" - .22 -.11 

Posttest Grade I (8-9) 

8. Phonemic 
Awareness .39*** .23 .34** .32** .22 .07 .29** - .30** 

9. Word Decoding .64"* .46*** .23 .06 .19 .04 .10 .46*** - 

* p < 0.1, ** p < 0.05, *** p < 0.01 

Note: Pearson's correlation coefficients appear below the diagonal. Partial 
correlations, with variance from letter and word  knowledge removed, are 
printed above the diagonal. 

I n  G r a d e  1, P A  a n d  w o r d  d e c o d i n g  s h o w e d  r e l a t i v e l y  h i g h  
c o r r e l a t i o n  c o e f f i c i e n t s .  H o w e v e r ,  P A  s c o r e s  i n  k i n d e r g a r t e n  
w e r e  o n l y  w e a k l y  c o r r e l a t e d  w i t h  G r a d e  1 w o r d  d e c o d i n g  
s c o r e s  (r  = .23,  p < 0 .10) .  T h e  s t r o n g e s t  c o r r e l a t i o n  b e t w e e n  
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kindergarten variables and Grade 1 word decoding was with 
kindergarten letter knowledge (r = 0.64, p < 0.01). 

In the first study, kindergarten NWR ability correlated with 
Grade 1 PA, and in the current study, a similar correlation was 
found between NWR and grade 1 PA. In the first study, gating 
and cued word fluency were both correlated with Grade 1 PA 
(r = .53 and r = .46, respectively ). In the present study, these re- 
lations were absent. Neither gating nor cued word fluency were 
correlated with Grade I word decoding. 

A hierarchical regression analysis was performed to deter- 
mine the predictability of Grade 1 word decoding from kinder- 
garten variables. Only kindergarten letter knowledge accounted 
for significant variance in Grade 1 word decoding (R 2 = .41). 
Replicating Metsala's (1997) regression analysis (see table III) 
produced no significant predictors of Grade I word decoding. 

DISCUSSION 
Findings from Study 2 did not confirm the conclusions from the 
first study. The QPR measure did not have a direct relationship 
to Grade I PA or word decoding. Although NWR was related to 
Grade I PA, no relationship was found between Grade I PA and 
either gating or the cued word fluency task. Unlike the first 
study, in the second study, gating was not a predictor of either 
Grade 1 PA or word decoding. It is possible that the relatively 
higher letter-sound knowledge of the kindergarten children 
confounded performance on the gating task. However, recalcu- 
lating the correlations by only including children who had no 
letter-sound knowledge did not significantly alter the correla- 
tional patterns. 

Taken together, the results of the first two studies to predict 
PA and word decoding based on individual differences in the 
quality of phonological representations present some interesting 
problems. Although in both studies cued word fluenc~ nonword 
repetition, and gating were related to phonological skills in 
kindergarten children and Grade I children, the pattern of correla- 
tions reported in the two studies was not stable. Correlations 
found in the first study were not replicated in the present study. 
Although the internal stability of the tests was found to be reason- 
able, it is possible that the differences may have been due to the 
reliability of the measures over time. The variability in children's 
ability and experiences prior to Grade 1 appears to be greater than 
after formal schooling begins. It is possible that some of the differ- 
ences found between Studies I and 2 were attributable to the scale 
of variability in kindergarten childrens' ability. 
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STUDY 3 

The first two studies revealed somewhat contradictory results. 
The findings suggest that measures of the quality of phonologi- 
cal representations can predict and account for individual dif- 
ferences in Grade 1 PA and reading acquisition. However,  
relationships between QPR, PA, and reading acquisition varied. 
We propose that these discrepancies may be due in part to indi- 
vidual differences in growth curves in preschool development 
of language and phonological representations (Vihman, 1993). 

To gain some insight into the stability of the QPR tasks, we 
conducted a third study in which predictors from both the first 
and second year of kindergarten were used. The goals of this 
study were to replicate and expand the procedure of the previ- 
ous two studies by examining if QPR in first and second year 
kindergar ten can predict  Grade 1 reading acquisi t ion and 
phoneme awareness. A second aim was to examine the stability 
of reading skills, including word identif ication and letter 
knowledge, and the development of phonological awareness 
from the first year of kindergarten until Grade 1. 

METHOD 

Participants. Forty-two first year kindergarten children 
participated with a mean chronological age of 5 years and 1 
months (SD = 5 months). The first moment of testing (T1) was 3 
months before the end of the children's first school year; the 
second test moment  (T2) was 4 months before their second 
kindergarten year, and the posttest, 6 months into Grade 1 (T3). 
Approximately 55 percent of the children were from Dutch de- 
scent  whi le  the o ther  45 pe rcen t  were  ma in ly  Turkish,  
Moroccan, or from Surinam. Only those children that spoke 
Dutch as their first language participated. 

MATERIALS AND PROCEDURE 

Pretests in Kindergarten (T1 and T2). Eight different tests 
were first administered to the children in kindergarten in two 
sessions, taking a total of about 35 minutes for both. The tasks 
remained unchanged from those used in Study 2. 

Posttest in Grade 1 (T3). The PA, NWR, cued word flu- 
ency, and vocabulary test from the pretest (T1 & T2) were read- 
ministered. Two word decoding tests were administered: the 
OMT and a CVC word decoding task (see Study 2). For analy- 
sis, letter and word reading scores were combined as a literacy 
variable. 
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Table VI. 

N =  42 

T1 

Kindergarten 

RESULTS 

In table VI, the  descr ip t ive  statistics for all three  test  m o m e n t s  
are presented .  At  T1, the  k inde rga r t en  chi ldren had  little or  no 
effective k n o w l e d g e  of read ing  or  letters, and  52 pe rcen t  had  no  
k n o w l e d g e  of le t ters  and  w o r d s .  The  PA tasks  w e r e  difficult .  
F i f ty-seven  pe rcen t  of the  chi ldren  w e r e  u n a b l e  to c o m p l e t e  a 
single i tem. Of  the  three Q P R  tasks, cued  w o r d  f luency  suf fe red  
f rom floor effects. N o n w o r d  repet i t ion  and  the gat ing task  ap-  
pea red  to be  a t t e m p t e d  a d e q u a t e l y  b y  all chi ldren  at T1. 

At  T2, m o r e  ch i ld ren  w e r e  ab le  to n a m e  or  s o u n d  o u t  at  
least  one  letter; on ly  16 percent  still scored zero. Tasks requi r ing  
p h o n e m i c  awarenes s  con t inued  to p resen t  great  difficulty. O n  
the phonolog ica l  awarenes s  tasks,  26 percen t  scored  zero. The 
a v e r a g e  scores  on  c u e d  w o r d  f luency ,  N W R ,  a n d  the  g a t i n g  
tasks increased ove r  those  a yea r  earlier. The v o c a b u l a r y  score 
also increased and  w a s  wi th in  the  expec ted  n o r m s  (Verhoeven,  
Vermeer, & Van de  Guchte ,  1986). 

In Grade  1, the  chi ldren w e r e  read ing  22 w o r d s  per  m i n u t e  
on average  and  had  m a s t e r e d  mos t  of  the  letters. In table VII, 
correlat ions are p resen ted  for  the va r ious  tests for  all three  test  

Descriptive Statistics of Three Testing Periods (T1, T2 & T3). 

T2 

Kindergarten 

T3 
Grade I 

Test M SD Range 

Literacy 2.14 2.91 0.0 10.0 
PA 0.98 1.57 0.0 7.0 

Nonword Repetition (25) 17.60 2.87 10.0 22.0 
Cued Word Fluency 0.40 0.80 0.0 3.0 

Gating (8) 3.94 0.83 2.3 5.3 
Vocabulary (98) 40.60 17.15 12.0 80.0 

Literacy 5.32 4.31 0.0 16.0 
PA 3.05 4.38 0.0 20.0 

Nonword Repetition (25) 20.73 3.47 12.0 25.0 

Cued Word Fluency 3.53 3.96 0.0 17.0 
Gating (8) 4.15 0.97 1.5 5.8 

Vocabulary (98) 51.73 16.78 25.0 84.0 
Literacy 34.08 20.24 1.0 85.0 
PA 15.38 3.33 6.0 20.0 

Nonword Repetition (25) 17.52 3.13 12.0 24.0 

Cued Word Fluency 13.45 6.11 3.0 31.0 
Vocabulary (98) 69.48 16.21 39.0 92.0 

* Number in parentheses indicates number of items in test. 
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periods.  At T1, n o n w o r d  repet i t ion was  correlated to the  gat ing 
task  a n d  v o c a b u l a r y  k n o w l e d g e •  The  r e l a t i o n s h i p  b e t w e e n  
NWR and vocabulary  was  not  found  in either of the prev ious  
two studies even t h o u g h  the tasks were  the same. 

Some tasks at T1 correlated to tasks at T2. Literacy knowl-  
edge  correlated to the same variables at T2. Phonemic  aware-  
n e s s  at T1 c o r r e l a t e d  to c u e d  w o r d  f l u e n c y  a y e a r  la ter .  
N o n w o r d  repeti t ion correlated to the same task a year  later and  
also at T3. The vocabulary scores at T1 had  s t rong correlations 
to vocabulary  T2 and  T3. 

There were  a n u m b e r  of s ignif icant  corre la t ions  b e t w e e n  
tasks at T2 and  T3. N o n w o r d  repet i t ion at T2 had  s t rong corre- 
lations to a n u m b e r  of tasks at T3. The s t rong  correlat ion be- 
tween  n o n w o r d  repeti t ion in preschool  and  Grade 1 p h o n e m i c  
a w a r e n e s s  a l so  w a s  r e p o r t e d  in  t h e  f i r s t  t w o  s t u d i e s .  
Vocabulary at T2 correlated wi th  PA, n o n w o r d  repeti t ion,  cued  
word  fluency, and  vocabulary  at T3. 

The correlation analysis p rov ided  some  in format ion  about  
the predictabil i ty of Grade  1 scores. Tasks admin i s t e red  at T1 
had  very little predict ive ability for Grade  1 test scores. Only  
Grade 1 PA was predictable to some  extent  in the first year  of 
k indergar ten  T1 measures  of N W R  and  vocabulary.  A regres- 
s ion analysis  w i t h  all first year  var iables ,  i n c l u d i n g  age,  re- 
vealed that  NWR was the single mos t  significant p red ic tor  of 
grade  I PA ( a  2 = .14, F = 6.71, p < 0.05). 

Measures  t aken  at T2 were  m o r e  p red i c t i ve  of  T3 scores  
t h a n  abi l i ty  at T1. P h o n e m e  a w a r e n e s s  in G r a d e  1 w a s  ac- 
counted  for by  T2 N WR  and  vocabulary  ( R  2 = .49, F = 16.12, p < 
0.01). NWR predic ted an extra 26 percent  of the variance in T3 
PA after vocabulary  at T2 had  been entered,  AiR 2 = .26. Enter ing 
T2 NWR first ( a  2 = .37) and  then T2 vocabulary  k n o w l e d g e  re- 
sul ted in d ~  2 = .12. Forcing T2 PA into the regression accounted  
for 11 percent  of variance of PA at T3. 

Reading ability in Grade 1 was difficult to predict f rom kind-  
ergarten measures.  From all T2 variables, NWR was the single 
most  significant predictor  of literacy ( R  2 = 11, F(40 = 4 22, p < • ) " 

0.01). To examine if reading ability could be partially accounted 
for by early QPR, we conducted  a multivariate regression analysis 
with Grade I literacy as the dependen t  variable. First, we entered 
T2 literacy ( R  2 = 0 . 0 7 ) .  In step 2, T2 N W R  was  entered (AR 2 = 
0•12). In step 3, PA from T3 was entered into the regression (AR 2 = 
0.24). We then reversed the order  of steps 2 and  3, pu t t ing  PA (AR 2 
= 0.36) before NWR (AR 2 = 0.00). The variance shared be tween  
NWR and Literacy at T3 was entirely taken u p  by PA at T3. 
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DISCUSSION 
In the final study, results of a two-year longitudinal study were 
presented in which the development of reading skills, phoneme 
awareness, vocabulary, and QPR were followed from the first 
kindergarten year until Grade 1. One goal was to examine if 
measures of QPR predict Grade 1 reading acquisition and PA 
development. A second aim was to ascertain if preschool abili- 
ties are stable from the first to the second year of kindergarten. 

The results of the final study confirmed that Grade 1 ability 
in reading and phonological awareness could be predicted in 
kindergarten children on the basis of measures of nonword rep- 
etition, PA, and vocabulary knowledge. Prediction of Grade 1 
PA was successful and accounted for 49 percent of the variance 
in phonemic awareness. Reading ability was harder to predict: 
NWR accounted for 11 percent of variance. However, the vari- 
ance shared between NWR and literacy was a subset of the 
variance share between Grade 1 PA and literacy. This finding il- 
lustrates how QPR is important for development of PA that, in 
turn, is crucial for literacy development. 

In the discussion of Study 2, the possibility was raised that 
individual differences in the developmental  experiences of 
preschoolers would cause an uneven and discontinuous ad- 
vancement in cognitive abilities that would manifest itself in 
lower test-retest correlat ions be tween  measures  taken in 
kindergarten. From the first to the second year of kindergarten, 
only the literacy and vocabulary scores showed a reasonably 
high correlation. PA in kindergarten did not correlate with PA 
in the second year of kindergarten. Of the QPR tests, only 
NWR correlated between the first and second year of kinder- 
garten. The auditory gated word recognition task was an in- 
consistent predictor of Grade 1 PA and reading acquisition. 
The gating task was also unreliable in the test-retest situation, 
as no correlation was found between gating at T1 and T2. At 
the time of writing, no information regarding test-retest relia- 
bility of the gating task was available in the literature for 
kindergarten children and so this finding presents an interest- 
ing topic for further investigation. The results suggest that 
abilities like PA and QPR may not develop in a continuous 
gradual slope and, instead, may be subject to spurts of rapid 
advancement. If this is the case, then caution must be taken 
when conducting prediction studies using kindergarten chil- 
dren. One possibility to reduce the effect of this variability 
would be to use multiple measures of cognitive constructs 
within a few weeks of each other. 
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GENERAL DISCUSSION 

As stated earlier, the reciprocal relationship of PA and reading 
development  makes it difficult to use tests of explicit PA in 
kindergarten to predict Grade 1 reading difficulties. The find- 
ings of our three studies show that there are alternatives to the 
traditional phoneme blending and segmentations tasks that can 
be used to provide reasonable predictive potency. The nonword 
repetition task proved to be a consistent predictor of both con- 
current and later phonemic awareness. Cued word fluency was 
effective as a measure of early phonemic awareness develop- 
ment as it was found to be a consistent correlate of concurrent 
PA. In the third study, cued word fluency correlated with Grade 
1 cued word fluency, and in the same study, Grade 1 cued word 
fluency was strongly correlated with concurrent reading ability, 
PA, and NWR. The results of the cued word fluency task sug- 
gest that it warrants further investigation as a reasonably intu- 
itive PA test for use with kindergarten children. 

The results of Study 3 revealed that some tasks had low test- 
retest reliability. However, tasks such as vocabulary knowledge 
showed high test-retest correlations. Phonological awareness, 
word reading, and letter knowledge  were very difficult for 
kindergarten children and exhibited floor effects at T1. The re- 
striction of range was undoubtedly a big contributor to the low 
correlations. One explanation for the low QPR test-retest correla- 
tions between first and second kindergarten year could be that 
auditory word perception increases in qualitative spurts rather 
than gradually. The variation in development between subjects 
would then result in low correlations between test moments. 
Nevertheless, the gating task used in the current study was in- 
consistent and therefore possibly not suitable to use as a measure 
of QPR. Unlike the other QPR tasks, the nonword repetition task 
did have good test-retest correlation from T1 to T2. Kindergarten 
scores on the nonword repetition task consistently correlated to 
development of PA, better than kindergarten measures of PA. 

The QPR tests, NWR, and gating resulted in a very different 
pattern of correlations. It is possible that the difference between 
the NWR task and the gat ing was due  to the procedure .  
Repeating nonwords is a more "natural" task for preschoolers 
than listening to barely identifiable sounds played through 
headphones attached to a computer. Also, repeating nonwords 
requires not just perceptual ability but also retention (working 
memory) and articulation, all characteristics of a good lexical 
system. It would be interesting to narrow down what factor(s) in 
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the nonword repetition task accounted for the variance in PA de- 
velopment. Recent work by Oakhill and Kyle (1999) suggests 
that working memory does not account for significant indepen- 
dent  variance in performance on measures of phonological  
awareness(see also Dufva, Niemi, & Voeten, 2001). This leaves 
auditory perception and articulation as possible contributors to 
PA development. There is some evidence for both perception 
and pronunciation. In a study by Post, Foorman, and Hiscock 
(1997), skilled Grade 2 and 3 readers were compared to less- 
skilled readers on a speech perception and production task. No 
significant differences were found on the production of two- 
syllable words, but the less-skilled readers were significantly 
less accurate on a vowel identification task. Their conclusion 
was that vowel phonemes are less securely represented in the 
perceptual system of less-skilled readers and that selective per- 
ceptual impairment underlies some of the phonological aware- 
ness problems associated with poor reading ability. 

Impairment in articulation has also been found in a study 
by Das, Mishra, and Kirby (1994) who reported on two cogni- 
tive tasks that differentiated between dyslexics and nondyslex- 
ics. These tasks r equ i r ed  pe rcep t ion  of p h o n o l o g i c a l  
information and also rapid articulation, that is, arguably re- 
quirements of a nonword repetition task. Elbro, Borstrom, and 
Petersen (1998) found that individual differences in preschool 
children's ability to accurately pronounce words uniquely pre- 
dicted PA in Grade 2. The findings of our three studies confirm 
the potential of nonword repetition as a good predictor of PA 
development and support the findings reported above. 

In Studies 1 and 2, no relationship was found between pas- 
sive vocabulary knowledge and nonword repetition which is 
typically reported in the research literature. The finding of no 
relationship between nonword repetition and vocabulary is not 
without precedent. Edwards and Lahey (1998) reported that 
nonword repetition was only related to expressive and not to 
passive measures of vocabulary (as used in our studies). In our 
studies, nonword repetition was the most potent predictor of 
Grade 1 PA. Thus, it could be argued that an important compo- 
nent of the current nonword repetition test is related to the abil- 
ity to form transient phonological representations in verbal 
short-term memory and to assemble articulatory instructions. 
Although no relationship with vocabulary was obtained, the re- 
sults suggest that a nonword repetition test may be a sensitive 
measure of a latent phonological  processing factor (Bowey, 
1996) involved in processing segments of speech. 
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Typically, reading  skills can be predic ted ,  in part,  by 
preschool phonemic awareness. The correlation coefficient be- 
tween kindergarten PA with Grade 1 reading skills was lower 
than that found in a similar, well-known, study by Wagner, 
Torgesen, and Rashotte (1994). In their study with 288 American 
school children, correlations between kindergarten phoneme 
awareness, phoneme synthesis, and Grade 1 word decoding 
were r = 0.82 and r -- 0.59, respectively. The magnitude of corre- 
lation coefficient differences between their study and the pre- 
sent study may lie in a number of areas. Wagner et al. (1994) 
used a latent variable design to predict Grade 1 reading. The la- 
tent variable was composed of tasks that may have tapped a 
greater amount of variance in kindergarten phonological skills. 
Alternatively, it has been argued that early phonological skills 
are more important for reading acquisition in English than in 
Dutch. English has a deep orthography, whereas Dutch has a 
more  regular  c o r r e s p o n d e n c e  b e t w e e n  g r a p h e m e s  and 
phonemes. 

The teaching of reading in American schools and schools in 
the Netherlands also may have an effect on the relative impor- 
tance of phonological skills for reading acquisition. Bast and 
Reitsma (1998) and De Jong and Van der Leij (1999) reported 
that the effect of PA on early reading acquisition in Dutch chil- 
dren was limited, possibly due to extensive use of phonics 
teaching methods employed in the Netherlands. Wesseling and 
Reitsma (1998) reported that children not phonologically aware 
at the end of kindergarten did not lag behind peers on tests of 
phonological skills five months after starting Grade 1. We sug- 
gest that differences in the scale of the correlations in the pre- 
sent study and that of Wagner, Torgesen, and Rashotte (1994) 
may be attributable to differences in language and/or  teaching 
methods. 

Measuring and testing the parameters of the theoretical 
quality of phonological representations have proved to be rea- 
sonably complex. The literature on phonological representa- 
tions and reading development  uses terms such as diffuse, 
incomplete, impoverished, and indistinct to describe how repre- 
sentations differ between normal and dyslexic children (Elbro, 
Nielsen, & Petersen, 1994; Fowler, 1991; Metsala, 1997). The 
manner in which phonological representations are related to 
lexical items is often referred to in a global manner  and the 
exact relationship between the two is mostly left unspecified. 

The results of our three studies provide inconclusive sup- 
port for the theory that individual differences in the quality of 
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phonological representations play an important role in the de- 
velopment of PA and, at least indirectly, to reading acquisition. 
The results of the present studies do confirm that individual dif- 
ferences in language skills, nonword repetition, and PA are im- 
portant factors in predicting the development of reading related 
skills, but how the underlying quality of phonological represen- 
tations is causally related to the development  of phonemic 
awareness and reading problems has remained elusive. One im- 
portant outcome has been to demonstrate that caution needs to 
be maintained in measuring skills in preschoolers as stability of 
results can be an issue when interpreting the relations between 
variables. 
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