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a  b  s  t  r  a  c  t

Two  studies  from  English-speaking  samples  investigated  the  methodologically  difficult  question  of
whether  the  later  reading  achievement  of  children  learning  to read  earlier  or  later  differs.  Children
(n  =  287)  from  predominantly  state-funded  schools  were  selected  and  they  differed  in whether  the read-
ing instruction  age  (RIA)  was  either  five  or seven  years.  Study  1  covered  the  first  six years  of school
following  three  cohorts  across  a two-year  design.  Analyses  accounted  for  receptive  vocabulary,  reported
parental  income  and  education,  school-community  affluence,  classroom  instruction,  home  literacy  envi-
ronment,  reading  self-concept,  and  age.  The  earlier  RIA  group  had  initially  superior  letter  naming,
non-word,  word,  and  passage  reading  but  this  difference  in  reading  skill  disappeared  by  age  11.  In  Study
2, the  decoding,  fluency,  and  reading  comprehension  performance  of  83 additional  middle  school-age
children  was  compared.  The  two  groups  exhibited  similar  reading  fluency,  but the  later  RIA  had  generally
greater  reading  comprehension.  Given  that  the design  was  non-experimental,  we  urge  further  research
to better  understand  developmental  patterns  and  influences  arising  from  different  RIAs.

© 2012 Elsevier Inc. All rights reserved.

1. Introduction

The age at which children enter school and learn to read is
intuitively an important factor in later reading achievement. For-
mal  reading instruction typically begins comparatively early in the
English-speaking world, around age five, with there being a recent
trend for other countries—and early education institutions within
countries—to lower the age when children begin. In the US, for
example, the call for early intervention to address risk for reading
failure was repeatedly made at hearings for the National Reading
Panel (2000),  with the publication of this report credited as con-
tributing to initiatives such as Reading First, focusing on reading
instruction in the early grades so that children become compe-
tent readers by the end of third grade, and Early Reading First,
intended to promote reading readiness skills among preschool-age
children (Shanahan & Lonigan, 2010). Similarly, in England, liter-
acy is included among the early learning goals for the preschool
years (Quick, Lambley, Newcombe, & Aubrey, 2002), with many
preschool (i.e., reception) classrooms providing a Literacy Hour by
the end of the school year (Quick et al., 2002). This practice is not
without controversy, however: An independent review of English
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elementary education criticized the early start to formal schooling
and recommended re-examining school starting age (Cambridge
Primary Review, 2009). Moreover, a report on reading instruction
for the House of Commons concluded that current evidence does
not provide a clear answer to the question of what is the best age
to begin formal teaching (House of Commons Education and Skills
Committee, 2005).

1.1. Previous research

Contemporary researchers have typically considered the ques-
tion of whether preschool or kindergarten children are too young
to learn to read (e.g., Cunningham & Carroll, 2011a; Ehri, Nunes,
Stahl, & Willows, 2001). The answer to this question appears to
be “no” for many children. Evidence from meta-analysis suggests
that preschool and kindergarten children, including those at-risk,
can be taught decoding skills (e.g., Bus & van Ijzendoorn, 1999;
Ehri, Nunes, Stahl et al., 2001; Suggate, 2010). Moreover, single
studies (Feitelson, Tehori, & Levinberg-Green, 1982) and compar-
ative international studies (Seymour, Aro, Erskine, & COST Action
Network, 2003) suggest that younger children can learn to read
from the age of four.

However, in this paper we  turn to a somewhat different ques-
tion: Is there a long-term advantage in reading for having learned
to read earlier? Given that the reading skills gained in elementary
school predict subsequent educational and occupational pathways
for children (Savolainen, Ahonen, Aro, Tolvanen, & Holopainen,
2008), coupled with the poignant reality that many children fail
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to master these skills (Adams, 1990; National Early Literacy Panel
(NELP, 2008) ; National Reading Panel, 2000; Snow, Burns, & Griffin,
1998), this question has educational significance. Also, given that
reading involves the weaving together of pre-reading, decoding,
reading, and language-related skills (Dickinson, Golinkoff, & Hirsh-
Pasek, 2010; Whitehurst & Lonigan, 2001), skills that may  be
differentially influenced by formal and informal learning experi-
ences (Cunningham & Carroll, 2011a),  examination of the effect of
reading instruction age (RIA) potentially enhances our understand-
ing of reading development.

We  recognize that skilled reading typically comprises the
development of pre-reading, decoding, reading, and reading com-
prehension skills, each of which is influenced by a variety of
preschool and school experiences (Adams, 1990; Biemiller, 2006;
Dickinson, McCabe, Anastasopoulos, Peisner-Feinberg, & Poe, 2003;
Neuman, 2006; Storch & Whitehurst, 2002; Whitehurst & Lonigan,
2001). Because it is widely recognized that reading comprises two
main strands of text-related and language-related skills (Gough &
Tunmer, 1986), discussions of the sub-components of pre-reading,
reading, and reading comprehension skills typically include both
language- and text-related skills. Given that we seek to investigate
whether the earlier introduction of formal reading instruction and
concordant earlier mastery of reading leads to later advantage in
reading, we are left with a definitional dilemma: On the one hand,
in framing our research question, we do not believe it conceivable
to test whether pre-literacy skills should be either taught in their
entirety or removed altogether. There is a solid research base sup-
porting the importance of oral language and phonemic awareness
skills in reading development (e.g., NELP, 2008); yet on the other
hand we seek to study the role of formal reading instruction.

Accordingly, we adopt a similar distinction to the Simple View of
Reading (SVR; Gough & Tunmer, 1986) and apply this to pre-literacy
and early reading development. Thus, here we define decoding-
related skills as those that require text, including alphabetic
awareness, decoding skills, and reading fluency. We  call our second
strand of skills language comprehension skills, consistent with the
SVR (Gough & Tunmer, 1986), including phonemic awareness and
phonology, vocabulary, syntax, semantics, pragmatics, and think-
ing skills used in understanding written and spoken language.
Although this definition is not perfect because many decoding-
related skills also require language, it captures the essence of the
distinction between early instruction of decoding-related skills
while acknowledging that oral language and phonemic awareness
belong to pre-literacy and reading development. Finally, we  define
skilled reading as being able to read accurately and fluently, and to
understand what is read.

Herewith, we also adopt the view that many important pre-
literacy experiences constitute, in some respects, the beginning
of learning that leads to competent reading skills (Whitehurst &
Lonigan, 2001). However, the question we ask here is whether the
early development of decoding-related skills per se is important in
later skilled reading? We  define early reading instruction as that
intended to lead to the development of decoding-related skills,
be they more focused on teaching the explicit relations between
graphemes and phonemes or between deciphering graphemes with
the help of contextual cues. In doing so, we do not relegate the role
of language in reading (Dickinson et al., 2010), but rather seek to
isolate the role of early reading instruction in the later development
of skilled reading.

Knowledge of decoding-related skills, including letter knowl-
edge, letter-sound correspondences, and word-reading, has proven
to be a robust predictor of later reading in correlational stud-
ies (Snow et al., 1998). For example, preschool or kindergarten
non-word decoding correlates highly with later reading (r = .72,
Lonigan, Schatschneider, Westberg, & NELP, 2008). Importantly,
because a variety of third factors are associated with, and may

well determine and drive, both early and later reading skill—such
as instruction (National Reading Panel, 2000), home environment
(Niklas & Schneider, 2010), genetic (Olson & Gayan, 2001), and lan-
guage factors (Dickinson et al., 2003)—correlations between early
decoding-related skills and later achievement do not fully answer
the question of how early versus later readers fare long-term.

A second, important line of research arises from controlled read-
ing intervention studies. Many intervention studies have shown
that early decoding-related skills can be boosted in the short-
term (Bus & van Ijzendoorn, 1999; Ehri, Nunes, Stahl et al., 2001;
Ehri, Nunes, Willows et al., 2001; Suggate, 2010). However, sel-
dom do studies include long-term data beyond 12 to 18 months
post-intervention, preventing investigation of whether the early
advantage in skilled reading later washes out. Moreover, such inter-
vention studies usually compare children receiving one form of
decoding-related instruction with another form. Thus, even the
control children in intervention studies in kindergarten or grade 1
learned early decoding-related skills or received early instruction.
Clearly, to understand whether early reading instruction leads to
long-term advantage in reading, two  groups differing in when they
receive reading instruction need to be compared over a long period
of time.

Few studies directly compare the long-term effects of having an
earlier versus later reading instruction age (RIA). Findings from two
international studies suggest that children with a later school entry
age—which can be expected to correlate highly with RIA—achieve
similarly in long-term reading achievement (Elley, 1992; Suggate,
2009). However, by virtue of being cross-sectional, these studies do
not account for development at the beginning of primary school and
conflate international language differences with RIA. Importantly,
the countries with the earlier RIAs also speak English, which has
a uniquely complex orthography and spelling-to-sound structure
(Seymour et al., 2003). International studies do not rule out the
possibility that an earlier RIA is needed to offset the added difficulty
in learning to read English.

We  consider that a stronger test of whether there is a long-term
relative advantage in reading achievement from earlier reading
instruction would involve comparisons of children beginning for-
mal  reading instruction at markedly different ages with a follow-up
assessment occurring at a chronologically equivalent age. There-
with children beginning at five, the typical age of beginning reading
instruction in English-speaking countries, could be contrasted with
children beginning at age six or seven, which more closely approx-
imates the typical age of beginning reading instruction in other
highly literate countries, such as those in Scandinavia. Moreover,
given English’s unique orthographical features, a strong test would
involve English-speaking samples and, given the difficulty of ran-
dom assignment, control for key variables, and capture learning
longitudinally.

The ethics of conducting this methodologically ideal study cur-
rently precludes random assignment because evidence from less
invasive non-experimental research would first need to be com-
pelling. In a cross-sectional study in the United States, children
randomly selected from a waiting list to either enter or have entry
declined to a Montessori school were compared (Lillard & Else-
Quest, 2006). In Montessori schools, children often end up learning
to read sometime soon after age three, perhaps because of the
individual support offered them (Edwards, 2007). Accordingly, the
Montessori children had an advantage in reading over the public-
schooled children at age five but not at age 12. An older study (i.e.,
Durkin, 1974–1975)  also investigated reading longitudinally but
had a small sample size, did not have random assignment, focused
on IQ as the main potential confound, and covered only two years of
the primary school period. Interestingly, the findings of this study
were consistent with those of Lillard and Else-Quest (2006) and the
trends from international studies (Elley, 1992; Suggate, 2009): After
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two years of primary school, the children whose parents opted for
entry into the early school program had lost their earlier advantage
in reading skill.

A more recent study conducted in the UK capitalized on
schooling differences between Steiner and standard state cur-
ricula (described more fully below) to investigate whether the
younger state children would acquire beginning decoding-related
skills more slowly than the older Steiner-educated children
(Cunningham & Carroll, 2011a).  Decoding-related development
was followed across the first year of school for both the state-
educated (n = 31) children aged four years and nine months and the
Steiner-educated children (n = 30) aged seven years and 10 months.
Follow-up data were collected after two years of school on a smaller
sample (n = 19 for Steiner educated and n = 25 for state educated).
Key findings were: (a) across the initial two years of decoding-
related instruction, there were no systematic differences in reading
performance, (b) the state-educated children had an advantage in
spelling, and (c) the state-educated children received more read-
ing and phonics instruction. Moreover, Cunningham and Carroll’s
(2011a) study does not explore the question of whether the ear-
lier mastery of decoding-related skill by the state-educated sample
would lead to a later advantage in skilled reading on a chronolog-
ically matched sample for two main reasons. First and foremost,
the study was not conducted sufficiently long-term to allow for
age-matched comparisons. Second, importantly, given the associ-
ation of socioeconomic factors (Chiu & McBride-Chang, 2006) and
parental education (Boyce & Snow, 2009) to reading achievement,
Steiner education in the UK is privately funded and there appeared
to be marked differences in parental education between the two
samples in Cunningham and Carroll’s study. Therefore, given dif-
ferences in parental education and financial constraints on school
attendance, the extent to which factors related to the cultural cap-
ital within families contributed to reading outcomes is uncertain.

1.2. Background to the current studies

To address the question of whether early RIA is associated with
later advantages in reading achievement, we present the results of
two studies, one employing three pairs of longitudinal samples and
the other cross-sectional, conducted in New Zealand (NZ), spanning
the first six years of school, for students with an RIA of five versus
seven years. By spanning the first six years of school, the design
captured a diverse period of reading acquisition, enabling consid-
eration of the antecedents of reading, fluency development, and
later reading comprehension (Leppänen, Aunola, Niemi, & Nurmi,
2008). Moreover, NZ presents an opportune context for investigat-
ing the role of the RIA because the same two educational options
as in Cunningham and Carroll (2011a, 2011b) studies are available,
which similarly differ in RIA, but with one crucial difference: Gov-
ernment funding allows parents to enroll children in either type of
school, often without significant differences in parental financial
contributions.

1.2.1. Reading instruction in state schools
Children who attend state schools in NZ begin school on their

fifth birthday (unless this date occurs during a holiday) and receive
formal reading instruction from that day. As described in Ministry
of Education teacher resource materials (Ministry of Education,
2007), literacy-related activities should pervade the school day in
the first year of school. The typical reading session is described
as involving shared and guided reading in a language-rich text
(Ministry of Education, 2007). Context-based word identification
strategies have influenced approaches to reading instruction in
NZ state schools (Clay, 1998; Smith & Elley, 1997; see Greaney,
2002, for discussion), although Ministry of Education documents
also discuss recommendations for greater attention to word-level

decoding-related skills as an aspect of reading acquisition (Ministry
of Education, 1999, 2003b, 2010) along with development of a sight
reading vocabulary (Ministry of Education, 2003a, 2010).

Although the approach in NZ classrooms may not always include
explicit instruction in phonemic awareness and phonics as recom-
mended in recent syntheses such as that from the National Reading
Panel (2000),  scores on leveled readers indicate that, by age six,
most children can read connected text consisting of about 300
words with one storyline or topic with an accuracy of over 90 per-
cent (McNaughton, Phillips, & MacDonald, 2000). This normative
standard of reading at level 12 (Green) in the Ready to Read series
of leveled readers has been set as the benchmark for achievement
in national achievement standards being implemented in 2010
(Ministry of Education, 2009), with the expectation that children
who are achieving below the 15th percentile should be provided
with additional reading support, such as through one-to-one reme-
dial programs (Ng, 2006). Our previous research in NZ suggests
that many children entering school at age five are just beginning
to develop alphabetic skills (e.g., correctly naming, on average,
approximately 12 letters in one minute, Suggate, Schaughency, &
Reese, 2011); therefore we consider it justified to assume a formal
RIA of five years for state-curriculum children, while acknowl-
edging that some children may  have acquired literacy, and even
reading, skills in preschool or at home. Moreover, given that, by age
six, many children meet expectations for text reading (e.g., using
punctuation marks to produce smooth phrasing in oral reading), we
consider also that, in addition to receiving early reading instruction,
many NZ children accurately read connected text with expression.

1.2.2. Reading instruction in Steiner education
Conversely, children in the Steiner curriculum enter school in

the year of their seventh birthday, typically spending the prior two
years in Steiner kindergartens instead of state schools. In these
kindergarten years, written language—be it in the form of letters,
words or stories—is excluded from the kindergartens to encourage
the development of oral language. Instead, children’s activities cen-
ter on play, activities (e.g., painting, drawing, cooking), singing or
oral story telling from the kindergarten teacher (Edwards, 2007).
Therefore, reading instruction does not occur in Steiner kinder-
gartens. However, we  recognize that the kinds of language activities
taking place may  well develop a strong foundation for later skilled
reading (Dockrell, Stuart, & King, 2010), even though they do not
involve text.

Unlike in state schools in NZ where most children enter school
when they are precisely five years old, Steiner children enter at
the beginning of the academic year when they turn seven. Accord-
ingly, they have an average chronological age of 6.5 years, hence the
difference in RIA with state school children is around 18 months.
Reading instruction begins in the first year of school through the
artistic introduction of the letters and their corresponding sounds
through story, one per week (Steiner, 1924), which lasts until the
middle of grade 1. Once children have acquired a number of con-
sonants and vowels, they begin exploring how words comprise
smaller phonemic/graphemic components, with a focus on seg-
menting as opposed to blending (Burnett, 2007). Children also gain
experience with the letters through writing and forming the letters
they know into words (Burnett). Towards the end of grade 1 and
in grade 2, children begin learning to read connected text. Read-
ing activities early in the Steiner-curriculum have been described
as following an analytic phonics approach, as this tends to focus on
word recognition through learning of initial sound letter correspon-
dences and sight word reading (Cunningham & Carroll, 2011a).  This
less synthetic and systematic approach to phonics in the Steiner
schools, coupled with sight recognition training and use of oral
language to identify words, gives rise to more similarity between
the NZ state and Steiner curriculum than is the case in the UK.
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Moreover, similarities between the NZ state and Steiner curricula
exist after the initial acquisition of decoding-related skills.

1.3. The current studies

Capitalizing on these RIA differences, the first study follows
reading development across the first six years of school, which
corresponds to the typical length of elementary school in NZ. The
second study extends the first by focusing (a) on an older Year-7
state school (i.e., beginning middle school) sample that is closer
in age to the Year 6 end-point Steiner sample in the first study,
(b) on reading comprehension, and (c) at an age when children
are expected to be reading for meaning (Chall, 1987; Ministry of
Education, 2009).

To begin to explore the extent to which curricula in state- and
Steiner-curricula RIAs covary, we include a measure of classroom
instruction. We  also thought it important to account for a host of
family and child characteristics, to evaluate whether the Steiner
and state curricula children were comparable on variables sug-
gested by previous research to be related to reading achievement.

Finally, a third feature of the first of the current studies is that
we build upon the conclusions and recommendations for future
research made by members of the NELP (Shanahan & Lonigan,
2010). Recognizing that young children change over development,
we followed reading trajectory development at regular inter-
vals, investigating conventional pre-literacy, decoding, and reading
skills (i.e., decoding, oral reading accuracy and fluency, and read-
ing comprehension) identified in the National Reading Panel (2000)
and NELP (2008) reports. By assessing development of decoding-
related skills, we are able to compare groups as a function of age and
exposure to schooling and different educational experiences, thus
extending the work of Cunningham and Carroll (2011a, 2011b).

2. Study 1

Study 1 longitudinally follows three pairs of elementary samples
to investigate the long-term development of reading skill as a func-
tion of RIA. We  further investigated for differential development
of specific reading skills, expecting to see initial greater decoding-
related skills for the early RIA sample, given previous research
(Cunningham & Carroll, 2011a; Suggate et al., 2011). Moreover, we
included both comprehension and reading outcome measures for
the older children, to ensure that reading skill development was  not
confined to more constrained measures (Paris, 2005), which could
potentially lead to ceiling effects, masking group differences.

Participants in Study 1 were children in their first (junior
cohort), third (middle cohort), or fifth (senior cohort) year of pri-
mary school at the beginning of the study and followed across two
years, thus providing the opportunity to observe reading perfor-
mance across the period of elementary education in New Zealand.
Crucially, the key independent variable of RIA was  determined by
whether children were recruited from state schools (RIA of five
years) versus Steiner schools (RIA of seven years). Table 1 presents
the overall design of the study, including the cohorts and measure-
ment schedule.

2.1. Method

2.1.1. Participants
Participants were recruited from three government-supported

Steiner curriculum (n = 111) and three state curriculum schools
(n = 234). Technically, two Steiner schools were “state integrated,”
receiving full governmental funding but allowed to retain their
special character. The third school was an “independent school”
which also received some governmental funding, but at a lower
rate (not exceeding 30%). This independent Steiner school (n = 21)

was included in this research to bolster sample size and to improve
representation of lower SES families, as this school drew its children
from a community with a low to moderate SES. Government-
reported indices suggested no state/Steiner differences in estimates
of the economic affluence of school communities (see discussion of
school decile, below), increasing the likelihood that the samples
were matched on SES.

During the course of the study, 14.96 percent of state and
9.91 percent of Steiner children left the schools, with the differ-
ence between school types not being significant according to a
Fisher’s exact test (two-tailed, p = .24). One of these children left
the study near its completion, such that these data were still able
to be included in the analyses. The reasons for leaving the schools
appeared to be due to a residential address change, according
to teacher reports. A further 13 children’s data were eliminated
because: (a) either there was  too much missing data, defined as
three or more missing data points, or (b) the children were given
the wrong test materials, usually due to their having been in a
lower or higher academic year than that tested, with this place-
ment changing in the course of the study (due to staggered school
entry according to birthdates, some children enter Year 1 directly,
whereas others enter the year previously denoted as Year 0). This
left 190 state and 97 Steiner pupils, 13 of whom first entered
state schooling and, therefore, had an RIA of five even though
they later attended steiner schooling. The reasons why 13 chil-
dren in our Steiner school samples had changed from a state
school are not known in every instance, but include dissatisfac-
tion with the former school, and waiting for an available place.
Accordingly, two variables ensue, either (a) curriculum, with chil-
dren either in the Steiner versus state curriculum during the study,
or (b) RIA, with children either beginning school earlier in the
state school—regardless of whether they transferred into a Steiner
school—or later and entering formal schooling for the first time in
the Steiner curriculum around age seven.

The early RIA children began school at 60.09 months (SD = .44)
and the later RIA, on average, 19 months later (M = 78.64, SD = 4.02).
Forty-one of the 80 Year 1 children attended school in 2006, since
their fifth birthday was prior to 2007 (in NZ, school entry typi-
cally occurs on the day of the fifth birthday), such that they entered
school at the normal age of 5 in 2006, but entered the study when
a little older at the beginning of 2007. Participation rates were esti-
mated from Ministry of Education and school roll data as 83.72
percent for children in the Steiner-curriculum and 59.77 percent in
the state curriculum.

2.1.2. Measures
A description of which measures were administered and when

appears in Table 1.

2.1.2.1. School decile and curriculum. In NZ, the Ministry of Edu-
cation calculates a decile rating for each school based on the
proportion of students attending from low socio-economic status
communities. The decile scores (each representing 10 percentiles)
are integers ranging from one to 10, with ten indicating greater
affluence. School curriculum indicated whether the school followed
the state or Steiner curriculum.

2.1.2.2. Classroom instruction. In both 2007 and 2008, teachers
were asked to complete a self-report questionnaire of class-
room reading instruction practice. The questionnaire contained
six domains derived from research on classroom activities asso-
ciated with learning to read (Foorman & Schatschneider, 2003).
The domains were: oral language, learning about books, learn-
ing about sounds, learning about meaning, reading of text, and
writing. Teachers were asked to describe the kinds of activities
engaged in during class time, providing an accompanying time
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Table 1
Study design including measures, cohorts, and testing points.

Cohort Testing point Calendar year tested State school measures Steiner school measures

Junior-Elementary School Year 1/Class I
1 2007, beginning ISF, LNF, PPVT-IV ISF, LNF, PSF, NWF, PPVT-IV
2 2007, middle ISF, LNF, PSF, NWF, HLEQ ISF, LNF, PSF, NWF, HLEQ
3  2007, end LNF, PSF, NWF  LNF, PSF, NWF

Year 2/Class II
4  2008, beginning LNF, PSF, NWF  LNF, PSF, NWF
5  2008, middle PSF, NWF, ORF, RSC PSF, NWF, ORF, RSC
6  2008, end PSF, NWF, ORF, RSC, WI,  WA PSF, NWF, ORF, RSC, WI,  WA

Middle-Elementary School Year 3/Class III
7 2007, beginning NWF, ORF, PPVT-IV NWF, ORF, PPVT-IV
8  2007, middle ORF, HLEQ ORF, HLEQ
9  2007, end ORF ORF

Year 4/Class IV
10  2008, beginning ORF ORF
11  2008, middle ORF, RSC ORF, RSC
12 2008, end ORF, RSC, WI,  WA,  ORF, RSC, WI,  WA

Senior-Elementary School Year 5/Class V
13 2007, beginning ORF, PPVT-IV ORF, PPVT-IV
14  2007, middle ORF, HLEQ ORF, HLEQ
15 2007, end ORF, WI,  WA  ORF

Year 6/Class VI
16  2008, beginning ORF ORF
17  2008, middle ORF, RSC ORF, RSC
18  2008, end ORF, WI,  WA,  PC, RSC ORF, WI,  WA,  PC, RSC

Note: ISF, initial sound fluency; LNF, letter naming fluency; PSF, phonemic segmentation fluency; NWF, nonsense word fluency; ORF, oral reading fluency; PPVT-IV, Peabody
Picture Vocabulary Test IV; HLEQ, home literacy environment questionnaire; RSC, reading self-concept; WI,  word identification; WA,  word attack; PC, passage comprehension.

estimate. Although self-report measures may  be subject to bias
(e.g., response, desirability), teacher-report provides a broad per-
spective of classroom instruction from a social validity perspective
(Erchul & Sheridan, 2008; Gersten, Baker, Haager, & Graves, 2005).
Preliminary evaluation of this measure indicated it captured the
transition from code-based to comprehension instruction across
the grades (Barnes, 2008).

2.1.2.3. Peabody Picture Vocabulary Test IV (PPVT-IV). The PPVT-IV
was administered in the middle of 2007 to assess receptive vocab-
ulary, which is strongly linked to both reading and verbal skill
(Hodapp & Gerken, 1999; Sénéchal, Ouellette, & Rodney, 2006).
This measure (a) has good supporting technical adequacy evidence
(Dunn & Dunn, 2007); (b) is widely used in research (Sénéchal et al.,
2006); and (c) performs well in NZ (Cleveland & Reese, 2008; Reese,
Jack, & White, 2010; Reese & Read, 2000). Standardized scores are
presented. In some instances children were absent for initial PPVT
testing, thus this was administered at the next possible testing
point.

2.1.2.4. Home literacy environment questionnaire (HLEQ). The HLEQ
was employed to account for differences in children’s HLE and was
adapted from a previously validated measure (Griffin & Morrison,
1997) to encompass the NZ state and Steiner contexts and increases
in technology used in homes since the questionnaire’s inception.
There were nine literacy-related questions. Factor analyses on this
measure indicate a four-factor solution comprising: parent-literacy
activities, child-literacy activities, parent–child language activities,
and general literacy environment (Schaughency, Suggate, & Reese,
2008). Data with middle elementary children suggest that the
scores correlate with literacy attainment, and the subscales with
one another (Schaughency et al., 2008), and a similar scale demon-
strated similar properties in Germany (Niklas & Schneider, 2010).
An overall composite score was used to reduce degrees of freedom
in analyses. Interscorer agreement was estimated as 95 percent,
calculated from 22 percent of the questionnaires. The return rates
were 85 versus 76 percent for the later versus earlier RIA, respec-
tively.

2.1.2.5. Demographic data. Ethnicity was collected from school
archives, and five demographic questions added to the HLEQ pro-
vided data on parental education and occupation. School archives
were checked for these data to replace missing data from non-
returned HLEQs. Because of only partially complete archival data
on whether children spoke a language other than English at home
(hereafter: second language spoken at home), during the middle
of the second year of the study, children were asked whether they
spoke a second language at home. A correlation between children’s
report and school archives indicated excellent criterion validity
(r = .80, n = 117, p < .01) so these scores were used as a proxy for
children’s exposure to languages other than English. Parental occu-
pation was scored using the Elley–Irving Socio-Economic Index:
2001 Census Revision, with 6 indicating the occupations with the
least status and 1 the highest, as reflected in the average income
and education levels of workers (Elley & Irving, 2003). Parental edu-
cation was  scored as follows: 1 = No high school, 2 = three years of
high school, 3 = four to five years of high school, 4 = obtained Univer-
sity Entrance requisite, 5 = post-school diploma or trade certificate,
6 = university graduate.

2.1.2.6. Reading self-concept. A three-item orally administered
measure of children’s reading self-concept was given at the end
of 2008, because research suggests that older children are better
able to estimate reading self-concept (Chapman & Tunmer, 1995).
Questions related to three important constructs, namely perceived
competence, difficulty, and attitudes toward reading (Chapman
and Tunmer). Children’s responses to these questions intercorre-
lated moderately to strongly and, particularly for older children,
related to oral reading fluency (Schaughency, Suggate, Tustin, &
Madigan, 2009). Responses were summed into a single index.

2.1.2.7. Reading measures. Woodcock Reading Mastery Test Revised
– Normative Update.  Three subtests of the Woodcock Reading
Mastery Test Normative Update (WRMT-NU) (Woodcock, 1998)
were administered (at the end of year/class 2, 4, 5, and 6), which
have been used extensively in previous research (e.g., Hosp & Fuchs,
2005). These tests assessed word reading (Word Identification),
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non-word reading (i.e., Word Attack), and reading comprehension
(i.e., Passage Comprehension). Alternate forms (Form G and H) were
used so that children never received the same form twice. Raw
scores are reported. Due to practical constraints, Passage Compre-
hension could only be administered to the older children at the
end of the study. Importantly, factor analyses indicate that Passage
Comprehension includes a strong decoding and comprehension
component (Keenan, Betjemann, & Olson, 2008).

Concurrent validity coefficients for these measures are excel-
lent for the US standardization sample, particularly for children
around the age of those in this study (Woodcock, 1998). Direct
empirical evaluations of the Woodcock tests in New Zealand are
scarce, although the Woodcock Johnson III has been recently adopted
in NZ by SPELD, a not-for-profit agency providing services to
individuals with suspected learning disabilities and professional
development to the education sector (Brooking & Hodgen, 2010).
To empirically evaluate the appropriateness of WRMT-NU with
New Zealand school children, we examined concurrent validity of
the WRMT-NU subtests to be used in this study with independent
samples of children who were in Years 2 (n = 62) and 3 (n = 39)
in local state schools. In our Year 2 sample, we correlated the
WRMT-NU subtests with the New Zealand Word Identification Flu-
ency task (McLennan, Schaughency, & Struthers, 2011; McLennan,
Schaughency, Struthers, & Abraham, 2011; McLennan, Struthers,
Schaughency, & Clarke, 2010), developed through a curricular sam-
pling approach (Fuchs, Fuchs, & Zumeta, 2008), sampling from
words to which NZ children (in the state school curriculum) are
exposed in their reading instruction, informed by research on
the words that beginning NZ school children use in their writing
(Randell, 2005). Correlations of the WRMT-NU subtests used in the
study with NZWIF ranged from r = .71 for Word Attack, r = .87 for
Passage Comprehension, to r = .90 for Word Identification, thereby
suggesting that, for children in Year 2 at least, WRMT-NU perfor-
mance is robustly correlated with proficiency in reading words
encountered and used by NZ school children. In addition, at the
end of the school year, children’s teachers were asked to indicate
whether or not they were concerned about participants’ reading
progress. We  compared the concern and no concern groups in Years
2 and 3 on WRMT-NU subtest performance and found that in each
comparison children in the no concern group outperformed those
in concern group (p < .01), providing known groups validity evi-
dence from a social validity perspective (Schaughency & Suggate,
2008). Thus, although developed in the US, available data provide
preliminary support for the technical adequacy of the WRMT-NU
in reading research in the New Zealand context.

Dynamic Indicators of Basic Early Literacy Skills (DIBELS). Multi-
ple antecedents of reading acquisition have been identified (Snow
et al., 1998). Longitudinal research examining early predictors of
later reading suggests the importance of incorporating measures
across these domains (e.g., assessing both phonemic awareness
and alphabetic knowledge) (Manolitsis, Georgiou, Stephenson, &
Parilla, 2009) and using developmentally appropriate measures
to tap into these domains (e.g., phonemic awareness) (Manolitsis,
Georgiou, & Parilla, 2011). DIBELS are a series of brief and devel-
opmentally sequenced measures of early literacy skills (Kaminski,
Cummings, Powell-Smith, & Good, 2008), focusing on the alpha-
betic and phonological principles for younger children and for
older children’s reading fluency. In NZ samples, DIBELS indices cor-
relate well with reading across primary school (Schaughency &
Suggate, 2008; Schaughency, Suggate, & Tustin, 2010; Struthers,
Schaughency, Suggate, Clarke, & Thurlow, 2010). Here, the develop-
mentally sequenced measures of phonemic awareness were Initial
Sound Fluency, an early onset phoneme recognition task (de Graaf,
Hasselman, Bosman, & Verhoeven, 2008; Manolitsis et al., 2011),
and Phonemic Segmentation Fluency, involving developmentally
more difficult skills of identifying onset, medial, and the final

phonemes (de Graaf et al., 2008; de Graaf, Hasselman, Verhoeven,
& Bosman, 2011). Letter Naming Fluency tapped early alphabet
knowledge with Nonsense Word Fluency (NWF) and Oral Reading
Fluency (ORF) assessing aspects of accuracy and fluency in decod-
ing and reading of connected text. In a meta-analysis ORF exhibited
strong correlations across grades 1–6 with measures of reading
and reading comprehension (Reschly, Busch, Betts, Deno, & Long,
2009), supporting its use here. Scores on the measures represent
the number of letters correctly named, phonemes correctly seg-
mented, non-word letter sounds (NWF) or words (ORF) correctly
read per minute. NWF  consists of alternate forms of two (VC) or
three (CVC) letter pseudowords during the period that it is admin-
istered. The difficulty of the ORF passages increases with grade,
with simpler, shorter and more controlled texts in the beginning.

To adapt DIBELS to the Steiner samples and the study require-
ments, three alterations were made. First, US kindergarten-aged
children at the beginning of school do not receive Phonemic Seg-
mentation Fluency and NWF  according to the DIBELS screening
protocol; however, these were administered to investigate whether
the junior-elementary school Steiner children, who  would be simi-
larly aged to children in their second or third year of schooling in the
state school sample, had acquired decoding and phonemic segmen-
tation skills prior to school entry. Second, because of the anticipated
difficulty in completing NWF  for children in at the beginning of
school, a discontinue criterion was introduced (<5 on Letter Nam-
ing Fluency and no NWF  practice items correct). Third, Steiner
pupils were given one age-matched and one schooling-matched
ORF probe. Thus, a Class IV student at a Steiner school, for example,
was administered both a Year 4 probe consistent with his exposure
to schooling, and a Year 5 probe, consistent with similarly aged
children attending state schools.

We  selected NWF  and ORF as our primary longitudinal measures
of decoding and reading fluency, based on the following rationale.
Whereas the appropriateness of ORF as a measure of reading out-
come has not been firmly established prior to about the middle of
the second year of school (Wayman, Wallace, Wiley, Tichá, & Espin,
2007), NWF  is closely related to reading of connected text in this
age group (Baker, Park, & Baker, 2012). In NZ, NWF  has a strong rela-
tionship with measures of word reading at the beginning of Year 2
(e.g., r = .73, McLennan et al., 2010) and actual reading of connected
text at the end of Year 2 (e.g., r = .70, Suggate & Schaughency, 2007).
Moreover, norms suggest that the transition in trajectories from
NWF  in year 1 and year 2 to ORF in year 3 is ‘smooth’. In the current
study, ORF and NWF  scores at the end of year/class 2 correlated
(r = .71, p < .001) and a paired samples t-test comparing NWF  and
ORF at this point found no significant difference, t(120) = .71, p = .48.
Conversely, although NWF  and ORF scores still correlate highly at
the beginning of year/class 3 (r = .74, p < .001), the mean raw scores
are no longer similar, t(103) = 4.83, p < .001, supporting the tran-
sition to ORF. Therefore, we modeled reading development in the
first two  years of school with NWF  and thereafter with ORF.

2.1.3. Procedure
There were six testing points, three each in 2007 and three in

2008 for each cohort. The testing points occurred at the beginning,
middle, and end of the school year. Across the junior, middle, and
senior cohorts, six years of elementary school were studied, three
times per year, giving six testing points per child and 18 across the
entire elementary period. The measurement schedule and informa-
tion of cohorts, testing points, ages, and placement in school (e.g.,
year 4) are depicted in Table 1. Due to child absences, seven late
RIA and two  early RIA children had the PPVT-IV administered up
to 10 months later than indicated in Table 1 (5.71 and 5.00 months
later on average, respectively).

Trained native English-speaking psychology-graduate stu-
dents and one post-doctoral researcher administered the tasks.
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Table 2
Teacher reported classroom reading-related activities as a function of school type.

Classroom activity State school Steiner school d

M SD M SD

Oral language
Minutes 116.87 84.49 196.54 104.88 ".88*

Percentage 15.56 9.63 34.15 17.24 "1.54*

Learning about books
Minutes 93.99 106.22 48.75 47.31 .48a,*

Percentage 10.65 8.55 7.61 5.22 .39
Learning about sounds

Minutes 75.83 48.61 74.79 124.36 .01a

Percentage 9.99 6.07 9.35 8.98 .09
Learning about meaning

Minutes 130.17 110.96 48.21 40.73 .84a,*

Percentage 15.28 8.66 7.78 6.28 .92*

Reading text
Minutes 190.87 118.05 95.00 73.56 .88*

Percentage 24.05 10.7 15.15 9.48 .86*

Written language and spelling
Minutes 176.33 63.34 151.49 72.87 .38
Percentage 24.47 7.88 25.96 12.57 ".16a

Text-related activities total
Minutes 761.17 375.99 466.99 311.58 .82*

Percentage 84.44 9.63 65.85 17.24 1.54*

Note: Data are based on 39 state and 14 Steiner returned and valid teacher questionnaires.
a Levene’s test for variance equality significant (p < .05), thus equal variance not assumed.
* p < .05.

Administrators were trained in accordance with the administration
and scoring criteria and achieved interscorer reliability coefficients
often in excess of .95 (minimum of .80) on five consecutive admin-
istrations with a speaker of NZ English.

Blind coding of half of the classroom instruction measures was
conducted by the first author and an advanced undergraduate psy-
chology student. This involved firstly a domain validity check to
ensure that teachers had placed the particular activity in the cor-
rect category (e.g., was learning about the placement of a book’s title
on the title page categorized as learning about books activity or as
reading text?). Because this resulted in researcher decisions about
where to place activities, we calculated interscorer agreement on
the amount of time recorded as spent by teachers in each of the
categories. When below .80 for any given domain, the form was
recoded, a procedure that resulted in initial disagreement for 43
percent of the forms, although the mean reliability across categories
(r = .86 to .92), and forms (r = .75 to 1.00) was excellent. Finally, after
independent recoding and scoring, the reliability criterion of .80
for each category was achieved on all but three occasions, with the
estimated reliability coefficient being .91.

2.2. Results

2.2.1. Background variables
Analyses were firstly conducted to compare the earlier and later

RIA samples on key background variables to explore the extent to
which background factors played a role in between-group read-
ing performance. These background factors were measured at the
school, classroom, and child levels and are thus reported accord-
ingly.

2.2.1.1. School-level variables. The mean weighted decile rating
(which reflects SES), as a function of RIA, was compared with
a between-subjects t-test with non-equal variances assumed
(because Levene’s test suggested unequal variances, p < .05). This
indicated a slightly greater mean decile rating for the later
RIA (M = 6.61, SD = 1.01) than the earlier (M = 6.18, SD = 2.44),
t(286) = 2.08, p < .05, d = .20.

2.2.1.2. Classroom activities. The total amount of time reported to
be spent engaging in the literacy activities on the classroom instruc-
tion measure was, per week, 13 hours and 4.05 minutes (SD = 5
hours and 11.60 minutes) in the state schools and 10 hours and
14.77 minutes (SD = 5 hours and 43.02 minutes) in the Steiner
schools, a difference that was not significant, t(51) = 1.70, p = .10.
The amount of time spent in the different domains of the read-
ing instruction activities is reported in two  different forms. In the
first, we  simply report the average number of minutes recorded in
each activity, and in the second, we report the percentage of each
teacher’s times reported to be devoted to the activities as a function
of the total time spent on reading for that teacher. We  calculated
these two measures because the raw minutes recorded as spent
in reading time varied across teachers, presumably because some
teachers did not take overlap in different domains into account
when estimating times. Accordingly, the raw number of minutes
tended to provide data with skewed distributions, so we preferred
the percentage devoted to each activity as the key dependent vari-
able of classroom instruction for the later multilevel linear model
(MLM)  analyses but report both in Table 2.

As can be seen in Table 2, the state school teachers reported
spending a greater proportion and quantity of their time teach-
ing children about books, learning about meaning, and reading
connected text, with the Steiner teachers focusing more on oral
language activities but having a similar focus on learning about
the sounds in words and engaging in writing activities. The state
school children spend more time overall in text-related reading
instruction.

To explore how teachers’ devotion of their time to the vari-
ous literary activities varied across grades and school type, 2 # 3
MANOVAs were conducted. The dependent variable was percent-
age because these data satisfied the statistical assumption of being
normally distributed. There were significant main effects for cohort,
F(2, 52) = 3.73, p = .03, school curriculum, F(1, 52) = 24.47, p < .001,
and their interaction for oral language activities, F(2, 52) = 4.13,
p = .02. State-curriculum teachers reported spending more time
teaching about meaning, F(1, 52) = 10.08, p = .003, and older cohorts
engaged more in written activities, F(2, 52) = 5.34, p = .008.
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Table 3
Demographic characteristics of participants, by elementary level cohort and reading instructional age group.

Proportion Junior cohort Middle cohort Senior cohort

Early RIA Later RIA Early RIA Later RIA Early RIA Later RIA

% (n) % (n) !2 % (n) % (n) !2 % (n) % (n) !2

Sex
Girls 40(23) 70(21) 7.47* 47(35) 47(15) .00 50(34) 50(11) .00

Second language spoken at home
Yes 6(4) 23(7) 5.61* 3(2) 13(4) 4.10 8(5) 27(6) 6.00*

Ethnicity
NZE 89(54) 70(21) 6.11a,* 89(67) 84(27) 2.32a 78(52) 96(21) 3.84a

NZM 6(4) 10(3) 8(6) 6(2) 10(7) 0(0)
Other  5(3) 20(6) 3(2) 9(3) 12(8) 5(1)

Note: RIA, reading instruction age; NZE, New Zealand European; NZM, New Zealand Māori.
a Cell count low for !2; thus interpret cautiously; due to rounding cell means may  not add to 100. Second languages spoken at home were most often Māori, and less

frequently Asian languages, German, or French. The “other” ethnicity category included mostly Chinese, non-Chinese Asians, Pacific Islanders, and continental Europeans.
* p < .05.

2.2.1.3. Child factors. Tables 3 and 4 present ethnicity, whether a
second language was spoken at home, sex, PPVT-IV, parental edu-
cation and occupation, reading self-concept, and HLEQ data. In
Table 3 for the junior cohorts, there were fewer girls, second lan-
guage speakers, and a less ethnically diverse sample for the early
RIA children. The trends for the later RIA children in Table 4 indi-
cated statistically significant advantages for those with a later RIA
for: HLEQ and chronological age, but a disadvantage in the junior
cohort for reading self-concept. Although there were no overall
differences in PPVT-IV scores, the later-RIA junior cohort had statis-
tically significantly greater scores. A 2 # 3 MANOVA was  conducted
to explore HLEQ subscale scores, as a function of cohort and RIA.
No interactions were significant but early RIA children engaged in
more independent reading activities throughout, F(1, 220) = 4.05,
p < .05, watched more television, F(1, 220) = 140.87, p = .00, engaged
in fewer parent–child literacy activities, F(1, 220) = 7.76, p < .01, and
their parents spent less time reading, F(1, 220) = 9.89, p < .01.

Analyses conducted on the entire sample as a function of RIA
suggested that later RIA cohorts: (a) contained more children

speaking a second language at home, !2(1, 220) = 15.06, p < .05, (b)
were older, t(287) = 4.73, p < .05, (c) had a lower RSC, t(287) = 2.50,
p < .05, (d) had mothers who  earned less, t(227) = 2.13, p < .05, but
fathers who  earned more, t(191) = 3.12, p < .05, and who  were bet-
ter educated, t(199) = 2.66, p < .05, and (e) a better HLE, t(226) = 5.94,
p < .05.

2.2.2. Reading skill outcome variables
Having explored between-group differences in school, class-

room, and child factors we  now turn to reading performance,
measured at each of the time points.

2.2.2.1. Reading skill and time in school. To investigate how the
decoding and reading fluency of the children developed as a func-
tion of RIA, descriptive and comparative statistics are presented in
Table 5. As Table 5 shows, the earlier RIA sample had superior initial
decoding and reading fluency skills, with this advantage decreasing
across time in the junior cohort (testing points 1–6). Across mid-
dle elementary school, the initially non-significant advantage for

Table 4
Demographic characteristics of participants by elementary level cohort and reading instructional age group.

RIA Junior cohort Middle cohort Senior cohort

Earlier Later t d Earlier Later t d Earlier Later t d

Age 87.89 101.40 11.75* "2.61 110.40 125.59 15.71* "3.32 134.00 148.23 10.52* "2.58
SD  (5.73) (3.76) (4.85) (3.86) (6.09) (3.01)
n  63 30 75 32 67 22

Mat  Ed. 3.58 3.74 .50 ".11 3.59 4.00 1.30 ".29 3.46 4.00 1.20 ".35
SD  (1.47) (1.23) (1.49) (1.16) (1.66) (1.21)
n  52 27 58 28 46 16

Mat  Occ. 3.91 4.32 .83 ".21 3.40 4.13 1.61 ".39 3.28 3.83 .93 ".29
SD  (1.96) (1.99) (1.88) 1.92 (1.95) (1.40)
n  54 22 63 24 54 12

Pat  Ed. 3.46 4.04 1.59 ".40 3.53 4.04 1.40 ".35 3.56 4.27 1.66 ".51
SD  (1.49) (1.36) (1.50) (1.40) (1.58) (.70)
n  46 23 53 23 41 15

Pat  Occ. 2.77 1.78 2.60* .73 2.73 2.11 1.60 .44 2.98 2.43 .80 .32
SD (1.54) (.73) (1.50) (1.13) (1.73) (1.40)
n  43 18 55 18 50 7

PPVT-IV 109.71 100.13 3.50* .78 106.60 106.91 .12 ".03 101.19 103.41 .68 ".17
SD  (11.66) (13.65) (11.33) (12.54) (14.46) (8.75)
n  63 30 75 32 67 22

RSC 12.60 10.53 4.59* 1.02 11.72 11.36 .83 .17 11.81 12.50 1.60 ".39
SD  (2.07) (1.93) (2.14) (1.88) (1.83) (1.54)
n  63 30 75 32 67 22

HLEQ 17.17 19.09 2.27* ".54 16.73 20.21 4.82* "1.10 14.74 18.28 3.14* ".91
SD  (3.65) (3.37) (3.48) (2.30) (3.44) (5.01)
n  63 27 59 28 46 16

Note: RIA, reading instruction age; Ed., education; Occ., occupation; Mat, maternal; Pat, paternal; PPVT-IV, Peabody Picture Vocabulary Test; RSC, reading self-concept; HLEQ,
home literacy environment questionnaire.

* p < .05.
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Table 5
Descriptive and comparative statistics for decoding (NWF) and reading fluency (ORF) scores at each testing point as a function of earlier and later readers.

Cohort Testing point Early RIA Later RIA t d

M SD n M SD n

Junior 1 49.40 53.22 5a 4.48 7.93 27 4.44* 2.16
2  33.18 32.76 61 11.44 12.03 25 3.22* .76
3  40.62 29.33 61 12.11 10.63 28 4.98* 1.14
4 46.13  30.38 61 14.30 10.74 27 5.29* 1.22
5 57.75  31.68 59 24.96 12.86 26 5.08* 1.20
6  73.19 47.88 59 38.03 15.66 29 3.84* .87

Middle 7  86.32 45.10 73 71.13 49.44 31 1.53 .33
8  89.69 40.60 74 81.72 47.97 29 .85 .19
9 87.53  38.53 73 85.93 45.96 29 .18 .04

10 100.69 38.70 72 99.42 48.39 31 .14 .03
11 97.26  39.72 74 105.55 42.36 31 .96 ".20
12  94.97 38.69 74 106.65 43.01 31 1.36 ".29

Senior 13  85.91 32.57 66 104.94 23.55 16 2.20* ".61
14 92.92  32.82 66 114.67 35.62 21 2.59* ".65
15  109.06 33.83 65 129.81 33.38 21 2.45* ".61
16  110.07 37.38 67 149.47 25.96 17 4.09* "1.11
17  105.45 35.64 67 128.17 29.60 18 2.48* ".66
18  107.83 34.83 63 124.42 25.50 21 2.02* ".51

Note: NWF, nonsense word fluency (phases 1–6); ORF, oral reading fluency (phases 7–18).
a This sample comprises the 5 Waldorf pupils who had previously attended the state schools, thus having an RIA of 5 years.

Fig. 1. Mean decoding and reading fluency scores as a function of chronological age
for children with a reading instruction age of five or seven. Error bars represent two
SEM.

the earlier RIA is reversed, with the advantage in these schooling-
matched comparisons favoring the later RIA for the entire senior
elementary-school period. To facilitate interpretation, these data
are presented graphically in Fig. 1, however, this time as a function
of age, not schooling.

2.2.2.2. Multilevel linear modeling (MLM). We  next conducted a
series of MLMs  to investigate whether the pattern of findings
in Fig. 1 changed once we controlled for school-, classroom-,
and child-level factors. The covariate and reading-measures data
did not exhibit significant skew and kurtosis. To facilitate inter-
pretation of the model, all covariates (i.e., PPVT-IV, reading
self-concept, decile, classroom instructional variables), except
for chronological age and testing point, were grand-mean cen-
tered. An interaction between RIA and testing point (both linear
and loglinear to test for non-linear growth) tested the idea of

whether the trajectories as a function of RIA would converge or
diverge. One further interaction between RIA and chronological
age accounted for growth difference by age, independent of testing
point.

In model building, the first priority was to account for as many
potential confounding factors as possible, without compromising
power. Therefore, MLMs  were first constructed with the variables
containing complete data, which necessitated initially excluding
the HLEQ. Then, the HLEQ was added to the best model to see if this
explained additional variance. On first inspection, the data would
appear to be naturally nested into school, classroom, student, and
time levels; however, because many children changed classrooms
from one year to the next—and to account for differences in cohort
in the sequential design—a cohort level instead of a classroom level
was selected.

Unconditional model.  The first step to assess the appropriate-
ness of using MLM  is to calculate a null model (Tabachnick & Fidell,
2007), here modeling decoding or reading fluency with random
intercepts specified at three levels (i.e., time, student, cohort, and
school). From this null model, the intraclass correlation coefficient
suggested that growth over time accounted for 46.39 percent of
variance in reading scores, student-level variables 19.82 percent,
cohort 31.40 percent, and school-level variables 2.39 percent. The
small amount of variance explained by the school level calls into
question the need for a four-level model (and is probably due to
the small number of schools in the study). Although this four-level
model was better than a three-level model without school level,
!2(1, N = 1750) = 3.88, p < .05, when predictors were entered into
the larger model, the Hessian matrix did not provide a solution
with a positive random effect error term. Therefore, the three-
level unconditional model was  preferred and the school level was
omitted and instead modeled with predictors at the subject level,
as recommended by Nezlek (2010).  In the three-level null model,
the repeated measures, student, and cohort levels explained 46.44,
22.79, and 30.76 percent of the variance in decoding or reading
fluency, respectively.

Full model.  A full model was  next constructed containing all
predictors identified as important in the comparative analyses
(Tables 2–5)  and this improved the null model significantly,
!2(13, N = 1722) = 379.85, p < .001. Next, redundant predictors were
trimmed from the full model (Tabachnick & Fidell, 2007), ini-
tially according to the more conservative criterion of p < .20 to
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Table 6
Repeated-measures multilevel model with three levels predicting reading fluency.

Estimate Standard
error

t

Intercept "22.44 25.10 ".89
School-level covariate

Decile 1.75 .83 2.12*

Classroom-level covariates
Oral language instruction .11 .07 1.60
Reading in class .25 .10 2.64*

Student-level covariate
Peabody Picture Vocabulary Test IV .75 .14 5.25*

Reading self-concept 5.93 .87 6.79*

Student-level factors
Early RIA "9.47 31.22 ".30
Later RIA " " "

Interactions
RIA  of 5 # Testing point "1.56 1.33 "1.18
RIA  of 7 # Testing point 4.08 1.49 2.75*

RIA of 5 # ln(testing point) 22.94 3.76 6.11*

RIA of 7 # ln(testing point) .36 3.57 .10
RIA  of 5 # Age(months) .78 .30 2.59*

RIA of 7 # Age(months) .56 .31 1.78†

Note: PPVT-IV, Peabody Picture Vocabulary Test IV; RIA, reading instruction age.
† p < .10.
* p < .05.

reduce the likelihood of erroneously deleting potentially meaning-
ful covariates (Type II error). The variables of school curriculum
(p = .67), sex (p = .83), second language (p = .40), and reported teach-
ing about meaning (p = .46) were dropped. Even though the RIA
dummy  variable was not a significant predictor (p = .60), this vari-
able was not excluded because of its centricity to the hypotheses.
Removing these predictors did not result in an inferior model,
!2(4, N = 1722) = 1.55, p = .82. To investigate the effect of mod-
eling reading growth logarithmically, the natural log of testing
point was substituted, then combined with testing point in the
reduced model. In both instances, the models containing both inter-
action terms were better than that without testing point, !2(2,
N = 1722) = 8.82, p < .05, and to that without the log of testing point,
!2(2, N = 1722) = 35.38, p < .001. Therefore, the resultant full model
contained: school SES; oral language and reading time in class;
PPVT-IV; reading self-concept; and the RIA by time, age, and the
natural log of testing point.

The role of HLE and parental education and income.  Having
determined the optimal full model, the role of the home literacy
environment was explored, but adding HLEQ did not improve the
model fit, !2(1, N = 1384) = .16, p = .69, neither did adding parental
income and education, !2(4, N = 924) = 6.71, p = .15. Therefore, it is
unlikely that RIA-related differences in HLE, as measured by the
HLEQ, or parent education and income explained the findings.

The final model.  The best model is presented in Table 6. In Table 6,
the ‘estimate’ column indicates the extent to which an increase
in one unit of the covariates (or level of the factors) increases the
overall literacy outcome score. For example, children who were
older by one month performed .55 points higher on the decoding
and reading fluency tasks, and an increase in PPVT-IV score by one
would, on average, suggest a higher reading score by .76 points.
Thus, children with higher PPVT-IV and reading self-concept scores
performed higher on the reading measures, and children’s reading
performance increased as they spent more time in school. There
was a positive association between classroom reading instruction
and oral language activities and reading, and a tendency toward
higher reading achievement for higher decile schools.

Because of the logarithmic terms, the trajectories as a function of
RIA are difficult to estimate, so the relationship is depicted in Fig. 2.
Interestingly, this follows a similar pattern to the raw data modeled
in Fig. 1. To determine the point at which the trajectories converged,
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Fig. 2. Estimated decoding and reading fluency trajectories as a function of chrono-
logical age and reading instruction age from the multilevel linear model.

the equations for reading as a function of RIA were solved. Thus
letting the equation for the earlier RIA equal that of the later RIA
gives:

" 22.44 " 9.47 + .78(Age) + 22.94 # ln(TE) " 1.56(TE)

= "22.44 + .56(Age) + .36 # ln(TW) + 4.08(TW)

where TE is the testing point for earlier RIA and TL is the testing
point for later RIA. This equation solves to:

Age = 130.69.

Therefore, from the above model, the point at which the later RIA
reading trajectory meets the earlier RIA is 130.69 months, or 10.89
years.

2.2.2.3. Cross-sectional analyses.
Decoding and word reading. MANCOVAs were conducted to

investigate reading achievement on the Woodcock measures of
Word Identification and Word Attack and age level ORF as a func-
tion of RIA at specific points in school, because these data were
not available longitudinally. As with the MLM, PPVT-IV, reading
self-concept, chronological age, and school decile were included
as covariates. For both 11-year-old, F(3, 84) = .93, p = .43, and 12-
year-old children, F(3, 74) = .05, p = .99, the reading measures did
not reveal any significant advantage attributable to RIA, extending
the finding that the later RIA sample had achieved reading equiva-
lence to measures additional to oral reading fluency (i.e., on Word
Attack and Word Identification).

Reading comprehension. Passage Comprehension scores were
only collected from the senior cohort at the end of the study.
Age-norm equivalents were obtained to facilitate interpretation
of comparisons across samples (because they had been given
alternate forms as per Table 1). From these age-norm scores,
chronological age was  subtracted to reflect the number of months
that children were reading above or below similarly aged chil-
dren. Comparing children in the early RIA group (M = 2.63 months
below norm average, SD = 25.87) with children in the later RIA
group (M = 18.38 months above norm average, SD = 79.28), there
was no statistically significant difference between these means,
t(82) = 1.19, p = .25, equal variance not assumed. However, two  of
the later RIA scores were clearly outliers (reading age equivalent of
16.67 and 23.92 years), which lead to a large standard deviation
and positive skew for the later RIA sample. Therefore, compar-
ing medians may  instead provide the best comparative estimate of
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Table 7
Scores for initial sound, letter naming, and phonemic segmentation fluency for children in their first year of school at the beginning of the study (i.e., junior cohort).

Testing point Stat. Initial sound fluency Letter naming Phonemic segmentation

RIA RIA RIA

Early Later t Early Later t Early Later t

Year/class 1

1 M 17.59 20.89 "1.23 24.67 12.22 2.79* –a 14.22 –
SD 11.81  8.85 21.29 12.23 –a 15.15

2 M 23.53  24.48 ".39 42.08 22.88 4.61* 18.85 16.80 .48
SD 10.79  8.92 17.53 17.22 19.05 14.34

3 M  – – – 50.36 29.07 5.93* 31.88 20.31 2.97*

SD – – 15.70 16.09 18.21 14.93
Year/class 2

4 M – – – 52.54 31.29 5.57* 35.36 24.50 2.81*

SD – – 16.13 17.96 16.85 17.04

5 M  – – – – – – 40.98 34.54 1.68
SD  – – – – 16.70 15.37

6 M  – – – – – – 38.00 40.17 ".76
SD  – – – – 12.27 13.06

Note: RIA, reading instruction age; Stat., statistic.
a Means not reported because only Steiner pupils were tested on Phonemic Segmentation Fluency at this phase.
* p < .05.

Passage Comprehension score. The medians indicated that, on aver-
age, the later RIA were performing about two months below US age
equivalents, and the earlier RIA samples about nine months below.

Pre-reading measures. Before children can read text fluently,
they experience development in a number of pre-reading domains
(e.g., alphabet knowledge and phonemic awareness) (Snow et al.,
1998). Therefore, we explored the development of these skills for
the youngest children and these data are presented in Table 7.
The younger and earlier RIA children exhibited superior letter
knowledge for each comparison examining this variable, but this
advantage was not found for initial comparisons on measures of
phoneme awareness (i.e., Initial Sound Fluency and Phonemic Seg-
mentation Fluency).

2.3. Discussion of Study 1

The data presented in Study 1 demonstrate that the later RIA
children had no disadvantage at outcome in reading fluency, an
important skill in reading achievement for this age of children
(Hosp & Fuchs, 2005; Kaminski et al., 2008), by age 10.89 years,
on average. These developmental trajectories suggest, therefore,
that the later RIA generally caught up in reading to the early RIA
children, even though the difference in RIA was estimated to be
19 months. Crucially, the beginning of school reading scores of the
later RIA children suggested that many of these children had not
yet developed more than rudimentary alphabetic knowledge after
two months of schooling and therefore had likely not learned to
read in the Steiner kindergarten setting.

The responses on the classroom instruction questionnaire sug-
gested that the state school teachers did indeed report spending
more time overall in school working with text whereas the Steiner
children tended to be reported to receive more exposure to oral lan-
guage activities that did not involve text. Accordingly, it does not
appear that the Steiner children received intensive instruction in
decoding-related skill per se to compensate for the later beginning;
in fact, they may  have had significantly less time devoted to devel-
oping decoding-related skills. Instead, they appear to have received
more oral language experiences. The current findings point to
the role of strong oral language activities in reading development
in addition to decoding-related skills (e.g., NELP, 2008; Storch &
Whitehurst, 2002).

Study 1 provides evidence of differential pre-reading skill devel-
opment as a function of RIA. Specifically, the later RIA children
entered school with very low levels of pseudoword decoding

and letter naming skills, but their scores on phoneme aware-
ness measures were comparable to the earlier RIA sample (when
schooling-matched, not age-matched, comparisons were made).
These data support hypotheses that phonemic awareness devel-
opment to a point is not entirely dependent upon formal reading
instruction and may  develop implicitly through language (Walley,
Metsala, & Garlock, 2003) and, given the age-matched superiority
of the early RIA children’s phonemic awareness, are also consistent
with children experiencing a burst in phonemic awareness after
reading instruction (Seymour et al., 2003).

The junior cohort also had statistically significantly different
PPVT-IV scores, although both groups were still in the normal range.
The causal reasons for this difference are unclear. Because this
pattern was  not observed on the other cohorts, it may  be due to pre-
existing differences between the groups; for example, the cohort
with the advantage in PPVT-IV also had a greater proportion of
girls. An alternative possibility is that the oral language-rich early
school environment of the later RIA facilitated receptive vocabulary
development of these students.

Interestingly, before removing outliers, the samples were per-
forming above the US norms in reading comprehension at the end
of elementary school and afterward the median was slightly below
the US average. However, we  urge that these US norm compar-
isons be interpreted cautiously given the difficulty in transferring
norms from one country to another and comparing medians with
normative means.

To consider reading development across the primary years,
we followed three pairs of samples longitudinally, that is, across
the first and second, third and fourth, and fifth and sixth years
of elementary school, for children with an earlier versus later
RIA. This design necessitates consideration of whether the data
simulate those that would have been obtained from a purely lon-
gitudinal study. In general, evidence from the reading trajectories
constructed across the cohorts suggested that these were smooth,
such that the end development of one cohort seemed to plausi-
bly map onto the beginning of the next, older cohort. An arguable
exception to this occurred between the end of year/class 2 and the
beginning of year/class 3 for the later-RIA children, with the read-
ing fluency score increasing from 38.03 to 71.13 words per minute;
however, this point represented the transition in measures from
pseudoword reading to passage reading, appearing consistent with
the nonlinear growth in Figs. 1 and 2 and those often observed dur-
ing reading mastery (Paris, 2005). Moreover, NWF  is expected to
be more constrained, thus potentially suppressing these scores by
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the end of year/class 2. Therefore, a purely longitudinal design may
have obtained similar results.

One limitation of Study 1, which led us to conduct Study 2, is
the small sample size at the end of the study. Additionally, in this
age group of children, ORF is a robust and sensitive indicator of
reading performance, correlating highly with measures of reading
comprehension (Hosp & Fuchs, 2005; Kaminski et al., 2008; Reschly
et al., 2009). However, it could also be argued that reading fluency
is a skill that may  be less likely to reflect differences in vocabu-
lary or comprehension that might be expected from the different
early experiences of the groups. Therefore, we thought it impor-
tant to extend the findings of Study 1 by looking more specifically
at reading comprehension and vocabulary, well into formal school-
ing. Otherwise, we cannot discount the possibility that equifinality
resulted because both groups of readers approached an asymptote
in oral reading fluency, masking a difference in less constrained and
important later reading skills, such as reading comprehension and
vocabulary.

3. Study 2

In Study 2, we extend and replicate the findings of Study 1 in
three important ways. First, we recruited additional data at the end
point of the study on new samples of children because of concerns
about the end-point sample size of the senior cohort. Second, we
selected two samples that were more closely matched on age by
recruiting Year 7 children in the state curriculum and comparing
them with Class VI children in the Steiner curriculum. Accordingly,
this provides a stronger test of the findings in Study 1 because the
comparison involves older early RIA children. Third, we  report more
data on reading comprehension with these older children.

3.1. Method

3.1.1. Participants
All participants came from three schools with identical Ministry

of Education decile ratings and located in small cities (population
range 50,000–330,000). We  excluded (a) one child for having a
severe physical disability preventing reading task completion, (b)
four children for whom complete reading data were not available,
and (c) five children who began school early in the state curricu-
lum, then transferred to the Steiner school, because this number
comprised too few children to form a separate group. The early
RIA participants (n = 33, M = 12:6 years, SD = 3.50 months) were on
average six months older, t(81) = 7.02, p = .00, than the later RIA
students (n = 50, M = 12:0 years, SD = 4.47 months) and participa-
tion rates were 55 and 33 percent, respectively. For early versus
later RIA samples respectively, the samples were similar for (a) sex
ratio, 46 versus 45 percent, respectively, !2(1, N = 83) = .00, p = .96,
(b) proportion of non NZ-European ethnic backgrounds, 11 versus
27 percent, !2(1, N = 82) = 1.91, p = .17, and (c) for the proportion of
children whose parents spoke another language at home, 9 versus
19 percent, !2(1, N = 68) = .86, p = .35.

3.1.2. Measures
The measures used in Study 2 were similar to those used in

Study 1. Background measures included again PPVT-IV, the HLEQ,
parental occupation and education. The reading measures adminis-
tered were Oral Reading Fluency, Word Attack, Word Identification,
and Passage Comprehension (form G).

3.1.3. Procedure
The design of Study 2 was cross-sectional with testing occurring

at the end of year 7 in the state schools and class VI in the Steiner
school. The major differences in method to Study 1 were that (a)
Passage Comprehension from Woodcock (1998) was administered

to all children, (b) none of the DIBELS pre-reading measures were
administered, (c) no classroom activity questionnaires were col-
lected, and (d) reading self-concept data were not collected.

3.2. Results and discussion for Study 2

Twenty-nine of the early and 25 of later RIA families returned
a completed HLEQ. Means and between-subject t-tests suggest
that the early versus later RIA samples had, respectively, similar
scores for (a) maternal profession, 3.33 versus 3.88, t(67) = 1.28,
p = .21, (b) father’s profession, 3.20 versus 2.81, t(59) = .98, p = .33,
(c) father’s education, 3.67 versus 4.10, t(46) = 1.05, p = .30, but not
for (d) maternal education, 3.00 versus 3.79, t(50) = 2.04, p < .05,
equivalent variance not assumed, or (e) HLEQ, 14.37 versus 16.85,
t(52) = 2.34, p = .02. We investigated the subscale performance of
the HLEQ using MANOVA and found that the only difference was
that the earlier RIA children watched significantly more television,
F(1, 73) = 20.80, p = .00.

Means, standard deviations, and independent samples t-tests
were calculated to compare performance on the reading and
vocabulary outcome measures as a function of RIA. The PPVT-IV
scores of the samples were nearly identical, PPVT-IV, 107.92 versus
107.67, t(81) = .09, p = .93. On passage comprehension, the later
RIA children performed significantly better M = 46.39, SD = 7.70,
versus, M = 42.82, SD = 7.83, t(81) = 2.05, p = .04. Although in the
same direction, none of the other means were significantly dif-
ferent. Thus: for word identification, M = 79.10, SD = 10.21, versus,
M = 81.36, SD = 10.21, t(81) = .98, p = .33, for word attack, M = 32.64,
SD = 6.73, versus, M = 33.64, SD = 7.00, t(81) = .65, p = .52, and for ORF,
M = 118.80, SD = 26.73, versus, M = 128.18, SD = 33.73, t(81) = .1.41,
p = .16.

The remaining analyses explored relations with passage com-
prehension, accounting for previously identified group differences.
The focus was  on passage comprehension as the outcome mea-
sure because of concerns that decoding and fluency represent
constrained constructs (Paris, 2005), thus masking potential
between-group differences, as groups approach ceiling on decoding
and word recognition skills. In the first analysis, passage compre-
hension was predicted from RIA, chronological age, and PPVT-IV.
PPVT-IV was  included because of its strong ties to reading compre-
hension at this age (Cunningham & Stanovich, 1997). The overall
model was  significant, R2 = .56, F(3, 79) = 33.28, p = .00, with RIA,

 ̌ = .29, p = .00, and PPVT-IV, ˇ = .70, p = .00, being significant predic-
tors, but not chronological age,  ̌ = ".10, p = .31.

Finally, another regression analysis was conducted with RIA and
PPVT-IV in the first step and HLEQ and maternal education in the
second step. Chronological age was  excluded because it was  not
a significant predictor in the earlier model. Maternal education
did not explain unique variance but, due to missing maternal edu-
cation data, did reduce the degrees of freedom in comparison to
the model without it. Therefore, the regression analysis was con-
ducted excluding maternal education. Adding HLEQ improved the
model, "R2 = .07, p = .02, such that the final model was statistically
significant, R2 = .61, F(3, 50) = 29.07, p = .00, and PPVT-IV,  ̌ = .63,
p = .00, and HLEQ were significant predictors,  ̌ = .29, p = .00, but RIA
was not,  ̌ = .18, p = .05, missing the conventional cut-off value by
p = .001. The likely reason for RIA being narrowly non-significant is
due to the reduced sample size in the analyses with HLEQ.

The findings of Study 2 are consistent with Study 1 in that the
reading achievement of children with a later RIA was  similar to chil-
dren with the early RIA. Importantly, Study 2 extended the findings
of Study 1 by providing a better test of a conceptually less con-
strained construct; namely, reading comprehension (Paris, 2005).
On this measure, the children with the later RIA achieved higher
scores, and when controlling for HLE, this was significant at the
level of p = .05.
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4. General discussion

We presented data, conducted on English-speaking samples,
demonstrating for the first time that children who begin learn-
ing decoding-related skills some 19 months later than their peers
can eventually achieve equally in reading fluency – or even
a little better on reading comprehension. Our findings suggest
that success at reading is not assured by an earlier beginning.
Although similar findings have previously been demonstrated
internationally (Suggate, 2009), and for smaller RIA differences
for kindergarten and preschool children (Durkin, 1974–1975;
Schmerkotte, 1978), to our knowledge these data are the first
obtained from English-speaking samples – a language renowned for
the problems that it poses beginning readers (Seymour et al., 2003).
Furthermore, our study mapped reading development across the
entire elementary school period. These strengths of the current
research temper findings from research investigating only short-
term effects, and underscore the need for future research to look
long-term.

With hindsight, we see the greatest weakness in our selec-
tion of child measures as being our failure to look at broader
language measures other than receptive vocabulary and early
phonemic awareness. Accordingly, we urge future research to
consider expressive language, listening comprehension, and mor-
phological awareness in addition to reading comprehension and
vocabulary. Research might also look more in depth at motivational
and patterns of reading behavior in later development, to more
thoroughly explore possible benefits of early versus later reading.
In addition, research might include a broader array of reading and
educational outcome measures to discern whether there are dif-
ferences in growth trajectories on learning within content areas.
Although it would have been ideal to have explored such factors in
this study as well, we considered it necessary that the first step in
exploring the role of RIA start with more purely reading outcomes.

To our knowledge, a theoretical explanation for why this ear-
lier advantage in reading would not be maintained has not been
published and it would be premature to attempt one here. We  note
that our findings are consistent with the observations of the late
Jeanne Chall (1976) who commented on the persistent finding that
earlier advantages do not seem to hold up. This observation led
her to look toward developing an understanding of developmen-
tal changes in the reading process over time (Chall, 1976). More
generally, our findings may  also be seen as consistent with the
developmental principle of equifinality. This principle notes that
there are often many different developmental pathways to the
same outcome (Gottlieb, 2003), which, given the initial superior-
ity of the early RIA children’s decoding-related skills, was  certainly
observed here. Next we turn to consider alternative explanations
for obtained results because the design of the study did not involve
random assignment.

Three key factors exist that may  account for why  children with
the later RIA attained equal, or slightly greater, reading achieve-
ment, namely those related to curricula, sample differences, and
our measures. First, it is possible that methods of teaching reading
in the Steiner curriculum are more effective than those used in the
state curriculum, perhaps allowing the later RIA Steiner children
to catch up in reading. The state curriculum in NZ has been criti-
cized, and defended, for adopting an overly whole-word approach
and neglecting explicit teaching of phonics (Thompson, 2003, but
see Tunmer, Chapman, & Prochnow, 2004). However, this criticism
could also be leveled at the Steiner curriculum, as in NZ both curric-
ula have some similarity in the extent to which systematic phonics
approaches were adopted. Moreover, the Steiner schools did not
appear to compensate for the later RIA by offering more text-related
instruction; on the contrary, they focused less on text-related skills
across the first six years of school.

A second factor in curricula differences is the rich language
approach in the later RIA schools. It is becoming recognized that
the foundation of later reading, and in particular reading com-
prehension, is language (e.g., Verhoeven & Perfetti, 2011). Instead
of focusing on developing decoding-related skills between the
ages of five and seven, and in the first years of school, it may
be that the environments in the Steiner kindergartens favored
language development, which later feeds into reading compre-
hension (Cunningham & Stanovich, 1997; Sénéchal et al., 2006;
Storch & Whitehurst, 2002). Indeed, the later-RIA children in the
junior cohort did have a statistically significant advantage in recep-
tive vocabulary scores, although this was  not seen in the other
cohorts. We  suggest that future research explore receptive vocab-
ulary development as a function of whether children are in early
reading and/or language-rich environments, particularly as read-
ing increases vocabulary in older children at least (Swanborn & de
Glopper, 1999). Interestingly, we  previously investigated the oral
narrative skills, which tap semantic aspects of language, of children
from Steiner kindergartens in comparison to state school children
and did not find significant differences (Suggate et al., 2011).

The school experiences of participants in this study likely varied
markedly between five and seven as a function of RIA. To mea-
sure classroom instruction, we used a self-report measure, whereas
classroom observations may  have provided a better measure of
actual classroom practice. Thus, we  also cannot rule out response
bias without a direct observational measure. In defense of our mea-
sure, the responses from this questionnaire were consistent with
descriptions of the respective educational philosophies and did
contribute meaningfully to the MLM,  such that school curriculum
was a redundant predictor.

In terms of sample differences we  found only limited evidence
of differences in the non-reading covariates between samples and,
when present, the advantages were not systematically in favor of
either the earlier or later RIA, with the exception of the HLEQ and to
a lesser extent whether a second language was  spoken at home. In
both studies, the earlier RIA children appeared to spend more time
viewing television, and in the first study, although engaging more
in independent reading, their parents were a little less involved
in literacy activities. The relations between television viewing and
reading achievement are complicated and the direction unclear
(Beentjes & Van der Voort, 1988; Ennemoser & Schneider, 2007),
although book reading certainly relates to greater reading achieve-
ment (Cunningham & Stanovich, 1997). Thus, the earlier RIA sample
had a clear advantage in reading practice, with a potential disadvan-
tage in parental involvement. There is therefore no clear indication
from including the HLEQ in analyses that the later RIA group was
able to catch up due to some particular feature of the home environ-
ment. Moreover, the parents of the later-RIA children had made an
educational decision to opt out of the state system and enter their
children in the Steiner schools, which likely suggests that, on aver-
age, their attitudes to education are different. Future research might
consider how such attitudes might affect reading development.

Interestingly, there were also differences in the participation
rates (in Study 1, 83.72% vs. 59.77%, in Study 2, 55% vs. 33%),
with a greater proportion of the later RIA samples participat-
ing in the research in both studies. From our observations, we
noted that participation rates seemed to be affected by a num-
ber of factors, including teacher interest in the study, size of
the school, age of the sample, and our recruitment attempts.
Additionally, because of the scarcity of the later RIA samples, we
tried to ensure that all of these parents answered the questionnaire.
A final consideration is the possibility that the interaction between
the potentially increased parental involvement of the later RIA par-
ents and the Steiner curriculum provides a rich base of language
allowing children in these environments to offset early disadvan-
tage in decoding-related skills and develop a slight edge in later
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reading comprehension. To explore the possibility that facilitation
of language development via parental scaffolding (e.g., Reese, 1995)
and/or the Steiner educational context might be the mechanism by
which older RIA children develop the foundation for reading, future
research might directly observe parent–child interactions and then
compare later reading achievement as a function of RIA (earlier vs.
later), curriculum (state vs. Steiner), and the quality of parental
involvement (responsive scaffolding vs. less responsive or disen-
gaged parent–child interactions; Davis, Evans, & Reynolds, 2010;
Silinskas, Leppänen, Aunola, Parrila, & Nurmi, 2010).

5. Cautions and conclusions

We  believe that understanding contextual influences on lan-
guage development has practical implications for how educational
systems, both in NZ and in other English-speaking countries such
as the US and the UK, should foster literacy in the early years of
schooling. However, we do not interpret the current findings as
evidence that no reading instruction should occur before age seven
for several reasons. First, our findings support the role of devel-
oping strong oral language skills, including phonemic awareness,
as a foundation for reading, and these skills are today viewed as
important aspects of pre-reading programs (e.g., Justice & Pullen,
2003). Second, we further point out that many children in the later
RIA sample were six and a half, not seven years old when they
began learning decoding-related skills. Third, our findings were not
specific to disadvantaged children. We  would describe both of our
samples as, on average, having parents engaged in their children’s
education. Therefore, we cannot generalize these findings to other,
less fortunate, contexts. In short, and as stated at the outset, we view
this study as an important first step in investigating the complicated
question of the effects of early reading instruction and acquisition
of decoding-related skill on later skilled reading.

Until the above issues are resolved, we recommend that the
findings of the present studies, which were necessarily non-
experimental, be a stimulus for future research. One tantalizing
possibility for this research is to verify whether the counter-
intuitive finding—that equal, or even greater, long-term reading
achievement can result despite delaying reading instruction by
nearly two years—holds for (a) more phonics-based curricula, (b)
at-risk samples, (c) families with a greater variation in HLE quality,
and (d) whether effects are moderated by factors such as children’s
skill development. The implications that such research may  have
for conceptualizations of the formal and informal learning envi-
ronments of preschool and kindergarten aged children are simply
too great not to pursue.
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