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This study examines individual growth rates in phonological awareness and let-
ter-word identification skills over an academic year for 150 Latino English-language
learners. In October, February, and June of their kindergarten year, participants com-
pleted standardized measures of phonological awareness skills. Before the second and
third assessments, one third of the children watched Arthur three times a week during
school hours, and another third viewed Between the Lions. The last third did not view
either show during school hours. Individual growth modeling analysis show that chil-
dren who viewed Between the Lions had steeper growth trajectories than those who
viewed Arthur for several of the phonological awareness measures. The findings sug-
gest viewing Between the Lions is beneficial to children’s early literacy skills.

Phonological awareness (i.e., an awareness of speech sounds) and letter recogni-
tion have been identified as being two of the best predictors of subsequent reading
achievement for English-speaking monolingual children (Adams, 1990; Juel,
1991; Scarborough, 1989; Stanovich, Cunningham, & Cramer, 1984; Storch &
Whitehurst, 2002; Whitehurst & Lonigan, 1998). For most English-speaking chil-
dren, phonological awareness gradually develops over the preschool years
(Chaney, 1992), and performance on kindergarten phonological awareness is a sig-
nificant predictor of subsequent decoding abilities not just in the early grades but
also throughout the school years (MacDonald & Cornwall, 1995; Perfetti, Beck,
Bell, & Hughes, 1987; Shankweiler, Crain, Katz, & Fowler, 1995). In addition, de-
coding abilities are further linked to reading comprehension (Juel, 1991; Wagner,
Torgesen, & Rashotte, 1994).
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ademic Surge, Davis, CA 95616. E-mail: yuchikoshi@ucdavis.edu
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Hence, phonological awareness and letter naming have been subject to the impact
of interventions in the preschool period. Research has shown that programs designed
to train phonological awareness and early reading skills in young children have been
successful (e.g., Ehri, Nunes, Stahl, & Willows, 2001) and are strongly recommended,
particularly during the early childhood years (Torgesen, Wagner, & Rashotte, 1994).
For example, children who are taught to segment spoken words into phonemes do
better in learning to read and to spell than children not taught (Cunningham, 1990). Ef-
fects have been shown to persist even after instruction ended.

Moreover, past research has shown educational television programs, in particu-
lar Between the Lions (Stoia, 2002), to be an effective intervention for phonologi-
cal awareness and letter identification development (Linebarger, 2000; Prince,
Grace, Linebarger, Atkinson, & Huffman, 2002).! Linebarger (2000) investigated
the effects of viewing Between the Lions on 164 kindergarten and first-grade chil-
dren, the majority of which were monolingual English speakers. After watching 17
episodes, kindergarten viewers had significantly higher mean scores as well as
greater rates of growth on phonological awareness and letter-sound correspon-
dence tasks when compared to classmates who had not viewed Between the Lions.
The kindergartners who had viewed Between the Lions also had significantly
higher mean scores for letter identification at the end of the viewing phase when
compared to their nonviewing classmates. Fewer effects were seen for first grad-
ers. These results suggest the value of Between the Lions for children during the
kindergarten years.

In another study, Prince et al. (2002) examined literacy effects for Between the
Lions viewing with nearly 1,000 children in three age groups (preschool, kinder-
garten, and first grade) in the Choctaw and Indianola communities, where the rates
of childhood poverty are high. The children in these areas are considered to be at
high risk for reading failure when they begin school. The effects they found were
not as strong as those seen in the Linebarger (2000) study. As the children from the
Choctaw and Indianola communities started with very low initial scores, the au-
thors suggested that the children may not have had enough prior literacy knowl-
edge to benefit optimally from the program.

Many English language learner (ELL) children are at added risk for poor Eng-
lish-language development (Snow, Burns, & Griffin, 1998). Given this gap in Eng-
lish-language skills between native and nonnative speakers of English, finding
ways of maximizing children’s experiences with phonological awareness is impor-
tant. Thus, this study tests whether Between the Lions can be successful in accom-

'Educational television refers to shows that have a core educational or informational purpose. In
1990, the Federal Communications Commission passed the Children’s Television Act, which required
commercial broadcasters to air programming that has a core educational and informational purpose tar-
geted to children under age 16 (Hill-Scott, 2001). Such programs must be regularly scheduled, weekly
broadcasts of at least 30 min aired between 7:00 a.m. and 10:00 p.m.
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plishing this with ELLs. In addition, to assess the effects of Between the Lions ac-
curately, another program that provides equivalent exposure to English, Arthur
(Valette, Taylor, & Taylor, 2002) was chosen as a control. Both Between the Lions
and Arthur are 30-min educational programs broadcast on PBS stations across the
country and targeted to preschool and kindergarten audiences.

Although the two shows are similar in their intended audiences and their rela-
tion to books, key differences exist in their educational philosophies. Between the
Lions is a skills-oriented program that is designed to foster the literacy skills of its
viewers and puts emphasis on text structure, individual words, and other print fea-
tures. Phonological awareness and reading fluency are heavily emphasized. Each
Between the Lions episode follows a whole—part—whole framework, adopted as the
approach to literacy instruction. The story line of each Between the Lions episode
begins with a read-aloud experience as the “whole,” during which portions of the
text are displayed on the screen and words are highlighted as they are read (Rath,
2000). Then the “parts” are emphasized to point the viewers’ attention to such top-
ics as phonological awareness, letter-sound correspondence, word meanings,
punctuations, and other conventions of written English (Rath, 2000). At the end,
the “whole” text is revisited, and the “parts” are reviewed (Rath, 2000).

On the other hand, the Arthur television episodes do not highlight literacy skills
such as phonological awareness and letter-sound correspondence. Instead, they are
based on storybooks, and children are exposed to various stories with moral points
of interest to children. Each episode presents two stories, each with a plot, conflict,
and resolution. Each story is about growing up. The characters in Arthur learn to
make thoughtful decisions and resolve problems in each episode. Arthur and his
friends face similar problems to the ones the viewers may face at home and at
school.

The focus and educational philosophies of the two shows are clearly different.
Thus, by contrasting groups of children who watch Between the Lions with chil-
dren who watch Arthur and children who do not view either show, we can examine
whether any literacy growth rate is related to the actual content of Between the
Lions or whether it is simply connected to television watching. In particular, the
shows were used to address the following questions:

1. What are the patterns of growth in phonological awareness and letter-word
identification skills of early bilingual students during kindergarten?

2. What is the impact of viewing Arthur and Between the Lions on the early
reading skills of kindergarten children?

3. Are other factors, such as vocabulary knowledge, home environment, and
gender, related to differences in their early reading skills?

This study employs individual growth modeling techniques (IGM; Singer &
Willett, 2003; Willett 1994) to analyze the children’s early reading development.
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As IGM makes use of repeated waves of data and conceptualizes change as a con-
tinuous process of development (Willett, 1994), it yields a more accurate picture of
change over time than traditional techniques, such as ordinary regression methods.

METHOD

Participants

One hundred fifty children (70 girls, 80 boys) attending 10 public schools in a large
urban district located on the East Coast participated in the study. The average ages
of these children in October was 5.7 years. The average age for boys was 5.7 years,
and the average for girls was 5.6 years.

Spanish-English bilingual kindergarten classrooms were selected from these
schools. In all classrooms, instruction occurred in both English and Spanish. All
children were from primarily Spanish-speaking homes and lived in neighborhoods
that are heavily populated by Spanish-speaking people. District demographics and
school data indicate that 80% or more of the participating students qualified for
free lunch. Teachers were informed that the study was investigating language
growth but were not aware of the specific goal of the study.

To gain background information about the students, a parental questionnaire in
both English and Spanish was sent home (see summary, Table 1). The number of
older siblings of the target child ranged from zero to 5, with the average child hav-
ing 1.2 older siblings. Years living in the United States ranged from 3 months to 7
years, with the average being 4.8 years. The majority of those whose parents re-
sponded had been born in the United States; only 26% had been born outside of the
United States. Although variation in the number of children’s books in the home
was large (from zero to 300 books, SD = 33 books), parents responded that on aver-
age 23 books were in the home, including both English and Spanish books. Con-
cerning prekindergarten experiences, 75 of 150 parents responded that their chil-
dren had gone to either prekindergarten or a Head Start program. One third (46 of
150 parents) said they took their children to libraries on a frequent basis. In terms
of home viewing, 61.3% of the children viewed Arthur at home, and 28% watched
Between the Lions at home.

Information about the mothers was also collected. Educational levels of the
mothers ranged from no education to professional degrees; the average parental
educational level was some secondary education. The top 10% of all parents had
received some higher education, whereas the bottom 10% had not completed pri-
mary education. The remaining 80% fell somewhere in between, with the majority
completing primary education.

The English vocabulary levels of the target children were measured with the
Peabody Picture Vocabulary Test (Dunn & Dunn, 1997) in October before the in-



' 0] () WOIJ J[BIS B UO SeM UOTIBINPD [BIUIRJ,
*Apoqeaq sauaSpui] Ua OLIB[NQBIOA 3P JSI, 9y} pue uon
-Ip PAIY-IS?T, AIe[Nqeo0A 21MdId APOqead 9y WOIJ $2109S AIB[NQEI0A puk ‘sarreuuonsanb [ejuared woiy paurejqo sem UONBUWLIOUT pUnoIdyoeq ‘0S| =N 210N

0L 61 08 €C w 9 LS 61 IS L1 0S1 W (ouysak) UIMIA SWIOY SUOIT YY) UIIMIDG

0L 9 08 14 w €C LS 7€ IS S¢ 0S1 06 (0u/sak) SUIMAIA QUIOY 1YLy

86 61 S9 LT € ! St 1T Ly €1 €Tl 9% (ouysak) ddouarradxa Arerqry

LS 6¢ 19 9¢ 6C 61 S 0¢ a4 9T 811 SL (ouysak) souatradxa [00YdsAI

u  saf fo oN u saf fo ‘oN u  saf Jo oN u s Jo oN u  sag Jo oN u  saf Jo oN
(Tren (6T°€D) (99°¢1) 90't1) (6v°C1) (seen

0L Ig¢e 6L SI'Ig It 6¥ce LS ISIE IS $9Ce 69-C o6l LI'TE Arepnqesoa ysruedg renrug
(112 (6t°81) (69°61) (9L°02) (L¥'0D) (€2°00)

89  HO'LE vL 08T W 090b IS ¢€L8¢ 6 Y60 160 TP 00V Are[nqeooa ysi3ug [eniug

21098 Are[nqedoa aandadey

(90°02) (90°02) (¥S'LD) OL'LY) ($5°6) (6€°¢¢)

LS S961 99  S9'61 1€ SE6C Sy TO0¢ Ly IT€l 00€-0 €T1  8F'€T awoy 18 $j00q (€30} JO “ON
(10°01) (10°01) (z8'8) 6T+1) ((2&9) #9°01)

LS L¥'8 99 L¥'8 € S¥6 Sy LSTI Ly 09°S 66-0 €Tl 6 awoy Je $Y00q YSI[SU Jo ‘ON
(cLen (cLzn (Ly€D) (LLLe) (6L9) ($5'92)

LS SO'II 9 SOl 1€ 0661 Sy ISTLI 9 6¢°L 0520 7Tl 0gvl Juwoy 18 $j00q ystueds Jo "oN
081 08°1) 10 (8L'1) (8°1) (68°1)

09 €6 0L €67 1€ 0S¥ IS 06F 8 L8 L€ 0fl 6LV VS UL PIAT[ STE9X
@rn (80°1) (667 90°1) e (T

LS 611 S9 Tl 0 €€l 8y €Tl a4 60'1 -0 Tl 0’1 SSUT[qIs J9P[O JO 'ON
951D (ILm 0sS'1) (€9'1) oL #9'1)

86  16¢ 99 19°¢ I ¥6°¢ 87  €9°¢ St 9L'¢ 8-0 Tl SLE LUONEINPA [EJURTE]

u  (as)mw u (as)w u - (ds)w u - (ags)m u  (gs)w  asuvy u  (gS)W J[qeLIEA

SJ1D) sdog SuImaip oN suory ANYLIY wiof
NQN tmw\_ﬁmm

Japuay) pue dnoin) Buimaip Ag uaip|iyd Jo} pue ualpjiy) ||V 10} S8100S Alejngqedoy\ pue uonewloju| punoiboeqg
} 31gvL

93



94  UCHIKOSHI

tervention started. The results of the test indicated that, on average, these na-
tive-Spanish speakers scored at the level of a 3.2-year-old monolingual English
child in October (Dunn & Dunn, 1997).

The Spanish vocabulary levels of the target children were also measured in Oc-
tober with the Test de Vocabulario en Imédgenes Peabody (Dunn, Padilla, Lugo, &
Dunn, 1986), the Spanish version of the Peabody Picture Vocabulary Test. The re-
sults of this test revealed that on average, these native Spanish-speaking children
entering kindergarten achieved scores expected from 4.8- to 5.0-year-old Spanish
monolinguals residing in Mexico, according to the age norms of the test (Dunn et
al., 1986). As the average age of children in this study was 5.6 years old, these ELL
children had vocabulary levels that were slightly lower than their monolingual
Spanish counterparts (see Table 1 for a summary).

Raw scores are reported for both initial vocabulary levels in Spanish and Eng-
lish for later use in growth modeling analysis.

Design

On the basis of a stratified random sampling, half of the students in six classrooms
(51 children) were assigned to watch Arthur during school hours, and the other half
in the same six classrooms (57 children) were assigned to watch Between the Lions
during school hours. In each classroom, the children were first grouped according
to sex, and then they were rank ordered based on their October English Peabody
Picture Vocabulary Test (Dunn & Dunn, 1997) vocabulary scores. They were then
randomly assigned to the two viewing conditions, matching the children as closely
as possible on their vocabulary scores, yielding viewing groups with very similar
composition in gender and initial English vocabulary skills. As shown in Table 1,
the mean English vocabulary in October was 40.94 (SD = 20.47) for the Arthur
group and 38.73 (SD = 20.76) for the Between the Lions group. Receptive vocabu-
lary scores were chosen as a basis for stratification, as children’s understanding of
the shows would be most influenced by their English vocabulary.

Both groups watched one 30-min episode three times a week in a classroom at
school from October to the beginning of May, for a total of 54 episodes. Each
viewing group consisted of 8 to 12 children. Either the classroom teacher or re-
searcher remained in the room to make sure the children watched the shows quietly
and attentively. A frequency of three episodes a week was chosen due to the impor-
tance of repetition of interventions (Galdwell, 2000), children’s liking for repeti-
tion and familiar events (Galdwell, 2000), and the feasibility and practicality of
children viewing educational television during school hours. Due to time con-
straints and the need to keep the intervention consistent among classrooms, teach-
ers and researchers only showed the videos and did not do follow-up activities
based on the episodes with the children.
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Four classrooms (42 children) did not view any shows during school hours. Two
of the four control group classrooms were selected because they were the remain-
ing two bilingual classrooms in one of the schools in which we had a viewing
group. The other two classrooms were chosen because these schools were located
in similar neighborhoods as the viewing classrooms.

All kindergartners were assessed with the phonological awareness and let-
ter-word identification tasks to be described in the following discussion at three
time points throughout the school year: October (before the viewing groups
watched any episodes in the classrooms), February (after the viewing groups had
watched 27 episodes in the classrooms), and late May/early June (after the viewing
groups had watched an additional 27 episodes in the classrooms).2 Total testing
time for each individual session was 30 to 45 min. The assessors at all time points
were blind to the viewing conditions.

The three viewing groups did not differ on initial English receptive vocabulary
scores, F(2, 147) = .36, p = .6963, yet interestingly, marginally significant differ-
ences existed between sexes, with boys outperforming girls, F(1, 148) =3.47,p =
.0645. No differences existed in initial Spanish receptive vocabulary scores as a
function of viewing group, F(2, 146) = .11, p = .8935, or sex, F(1, 147)= .97, p =
.3254.

Measures

To measure phonological awareness, children were assessed on the Elision,
Blending Words, and Sound Matching subtests of the Comprehensive Test of Pho-
nological Processing (Wagner, Torgesen, & Rashotte, 1999) in English.

The Elision subtest measures whether a child can repeat a word, then say what
is left of the word after removing designated sounds (Wagner et al., 1999). This
subtest is made up of 20 items. For the first 2 words, the child must drop parts of
compound words. For the remaining 18 words, the child must remove specific pho-
nemes from words.

The Blending Words subtest measures the child’s ability to combine phonemes
to form words (Wagner et al., 1999). This subtest is made up of 20 items, increas-
ing in the level of difficulty. The child listens to a series of audiocassette-recorded
phonemes and then is instructed to put them together to form a word.

The Sound Matching subtest uses a multiple-choice procedure to measure
whether a child can match initial and final sounds of words (Wagner et al., 1999).
This subtest is made up of 20 items, with the first 10 matching initial sounds and
the last 10 matching final sounds. A picture book is used to help the child remem-
ber the possible responses to each item. The assessor says a word and then says

2Children were tested on a variety of literacy measures, but only phonological awareness and let-
ter-word identification tasks are discussed here.
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three other words while pointing to the pictures. The child must then say which of
the three words starts with or ends with the first word.

To measure letter-word identification skills, children were tested on the Let-
ter-Word Identification subtest in the Woodcock Language Proficiency Bat-
tery—Revised (Woodcock, 1991), which is a standardized test that taps children’s
ability to read words. The first five items measure symbolic learning, the ability to
match a rebus with an actual picture of the word. The next nine items require the
child to read letters, uppercase or lowercase. The remaining items measure the
child’s identification skills with printed words, starting with high-frequency sin-
gle-syllable words and moving on to more difficult and less frequently used,
multisyllabic words.

Statistical Analysis

First, a descriptive analysis was conducted on the phonological awareness subtests
and the Letter-Word Identification subtest for all children. Correlation analyses
were also conducted to investigate the relationships among the variables. Then, to
examine the difference in the level and rate of change among individuals, a series
of individual growth models using the PROC MIXED procedure available in the
SAS statistical package were fitted to the data (Littell, Milliken, Stroup, &
Wolfinger, 1996; Singer, 1998).

RESULTS

Descriptive Data

Figures 1 through 3 show the means for all phonological awareness variables for
all children. All measures show increases in scores during the kindergarten year.
For the Elision task, when compared to the norming sample reported in the Com-
prehensive Test of Phonological Processing Test manual (Wagner et al., 1999),
these bilingual children on average started off slightly behind their monolingual
peers in October (M = .72, SD = 1.68) yet by June scored about the same as
age-equivalent monolingual English-speaking children (M =4.23, SD = 3.43). For
the Blending subtest, the bilingual children in this sample started off slightly below
age equivalence in October (M = 1.37, SD = 2.05). However, by June, they scored
better than their age-equivalent monolingual English speaking peers (M =6.11, SD
=3.70). For the Sound Matching subtest, the children started off slightly below age
equivalence (M = 3.04, SD = 3.12) yet by June scored about the same as their
age-equivalent monolingual counterparts (M = 8.27, SD = 5.30).

Figure 4 shows the means for the letter-word identification task for all children.
The children on average scored at the level of a 4.6-year-old monolingual English
child in October (M = 369.66, SD = 19.47), yet by June they were scoring only
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FIGURE 3 Means for the Sound Matching subtest at all three time points (n = 150).

slightly below age equivalent (M =401.91, SD = 23.76; Woodcock, 1991). For all
tests, standard deviations were high, indicating large variation among the children.

As shown in Table 2, the three phonological awareness and letter measures
were moderately correlated with each other, r = .30 ~ .67, p < .001. Initial English
vocabulary scores tended to be moderately correlated with phonological aware-
ness measures at all three time points (median r = .5). Conversely, initial Spanish
vocabulary scores were not correlated with most phonological scores. Only Eli-
sion and Sound Matching were weakly correlated with initial Spanish scores in
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FIGURE 4 Means for Letter-Word Identification task by viewing groups (n = 150).

October and February (median r = .2). Letter-Word Identification was strongly
correlated with the phonological awareness measures (r = .34-.63, p < .001) as
well as with initial English vocabulary (median r = .3).

Figures 5 through 8 show the means for phonological awareness and let-
ter-word identification variables for each viewing group at each time point. Each
group shows growth in all four skills. Some group differences are noted, which are
analyzed further with individual growth modeling.

Individual Growth Modeling: Effect of Arthur or
Between the Lions?

To examine differences in the level and rate of change among individuals, IGM was
used. IGM was the appropriate analysis tool for this dataset for several reasons. First,
IGM is designed for exploring longitudinal data on individuals over time (Littell et
al., 1996; Singer, 1998; Singer & Willett, 2003). Second, IGM allows for the spacing
of waves of data to vary across individuals (Littell et al., 1996; Singer & Willett,
2003). In this dataset, measurements were taken at slightly different times. For some
children, the times between assessments were 3 months, whereas for others it was
closer to 4 months. Third, IGM can analyze datasets with varying number of waves
of data (Littell etal., 1996; Singer & Willett, 2003). That s, unlike other approaches,
IGM includes all participants in the estimation, regardless of missing data. The ma-
jority of children in this study had an assessment score at all three time points, yet
some had only two time points. The total number of participating children in October
was 143; by February, some new students increased the number to 150. However, by
May/June, attrition decreased the total number to 142.

To arrive at a final model that best predicted English phonological develop-
ment, a taxonomy of theoretically motivated individual growth models was built.
Time was denoted in number of months rather than assessment occasions, because
assessments were carried out with some variation among individuals in exact tim-
ing. As most participants had three data points each, a linear model was used
(Singer & Willett, 2003; Willett, Singer, & Martin, 1998).
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FIGURE 7 Means for Sound Matching subtest by viewing groups (n = 150).

In the first stage, an unconditional means model, which included no predictors,
was fitted. This model describes variation in the outcomes (Singer & Willett,
2003). Then a growth model was fitted to examine within-person change by fitting
growth trajectories for each child over time. The growth trajectories of each indi-
vidual child varied. Some children showed steady growth, whereas others showed
no growth. In light of the variation across children, it is important to understand the
general patterns in ELL children’s early reading skills. Hence, between-person
variation was examined, and predictors were added to investigate whether they af-
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FIGURE 8 Means for Letter-Word Identification task by viewing groups (n = 150).

fected individual changes in each of the early reading measures. The predictor
SHOW was first added to investigate whether individual changes in the measures
were related to viewing of Between the Lions.

Combining the within-person and between-person models yields the following
model:

OUTCOMEg; = [Boo + Bo1 SHOW; + B10 TIME;; + 811 SHOW; TIME;; | + [ugj + uyj TIMEy + 17 .

The parameters in this model represent the effect of SHOW on the initial level of
OUTCOME (Bo1) and the effect of SHOW on the rate of change in OUTCOME (6311).
Asmodels thatdifferin their fixed effects but not their variance components were be-
ing compared, full maximum likelihood estimates were used (see Singer, 1998).

Asa general modeling strategy, the full model equation was evaluated for signifi-
cance. SHOW was keptin the model, even if it was not significant, as it was akey pre-
dictor. Indicators of home viewing (i.e., watching Arthur at home and watching Be-
tween the Lions at home) were also kept in the model to control for home viewing.
Subsequent analyses investigated whether other variables such as sex, parents’ edu-
cational history, prekindergarten experience, home educational television viewing,
number of older siblings, number of years the child had resided in the United States,
child’sinitial vocabulary level in Spanish and English, number of children’s books in
the home, and library exposure were significant predictors.

Classroom differences (CLASS) were also investigated. However, as all the
children in the four nonviewing classrooms were also in the nonviewing group,
CLASS and SHOW became confounding variables. In the viewing classrooms,
students were randomly divided into the Arthur and Between the Lions groups, so
within classroom differences existed, but the comparison group of nonviewing stu-
dents came from different classrooms. As a result, both variables CLASS and
SHOW could not be included together in the models. Models with SHOW and
models with CLASS produced similar results. As the effect of SHOW is one of the
main research questions, and as the results between the models with SHOW and
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CLASS were very similar, only the results for the models with SHOW are pre-
sented in this study.

After fitting a baseline unconditional means model (Model 1) and baseline un-
conditional growth model (Model 2) for each phonological awareness and
word-identification measure, a taxonomy of theoretically motivated individual
growth models was built as shown in Tables 3 through 6. However, for only the
Sound Matching subtest (Table 5), when an unconditional linear growth model
that included both the fixed and random effects for both the intercept and the
growth rate was fitted to the data, the fixed and random effects could not be esti-
mated in the model because the error-covariance matrix was not positive definite,
which may happen when a dataset is severely unbalanced or if many participants
do not have enough waves of data (Caswell, 2002; Singer & Willet, 2003). To re-
solve the situation, the model was simplified by removing the random component
of the growth rate in all further models for the Sound Matching subtest. This strat-
egy assumes that all students have the same underlying value for the growth rate,
rather than estimating the variance in growth rates across individuals. In this ap-
proach, the growth rate is regarded as fixed and average group differences can be
tested for children with different characteristics.

For the Elision subtest (Table 3), the variance components in Model 1 (uncondi-
tional means model) indicate that the average child’s English Elision measure var-
ied over time and that the children differed from each other. Using the results of
this model, the intraclass correlation coefficient was computed as .35. The
intraclass correlation coefficient is the intercept divided by the sum of the intercept
and the residual, and it “describes the proportion of the total outcome variation that
lies between people” (Singer & Willett, 2003, p. 96). Thus, this correlation indi-
cated that slightly over one third of the total variation in Elision was attributable to
differences among children. The variance components in Model 1 for Blending
(Table 4) and Sound Matching (Table 5) also indicated that the average child’s
English Blending and Sound Matching measures varied over time and that the chil-
dren differed from each other. The intraclass correlation coefficient for Blending
was .49 and for Sound Matching was .24. In addition, the variance components in
Model 1 for Letter-Word Identification (Table 6) indicated that the average child’s
English Letter-Word Identification measures varied over time and that the children
differed from each other. The intraclass correlation coefficient for Letter-Word
Identification was .76.

We also see that nonzero variability exists in both true initial status and true rate
of change in Model 2. This result was found for each of the outcomes (Tables 3-06),
suggesting that adding more predictors into the model might explain heterogeneity
in each parameter.

Because sex, preschool experience, number of older siblings, and mother’s edu-
cation were not significant when included as predictors, they were not included in
subsequent models for any measures. Past research employs mother’s education to



CAN EDUCATIONAL TELEVISION HELP? 103

control for socioeconomic status. Yet in this study, most children were from low
socioeconomic status homes, and the mother’s education variable was not signifi-
cant. Furthermore, as total number of children’s books in the home appeared to
measure home literacy values just as well as parental education and as total number
of books was significant, total number of children’s books in the home was in-
cluded in the models and mother’s education was removed.

For Elision (Table 3), Sound Matching (Table 5), and Letter-Word Identifica-
tion (Table 6), library experience was also not significant and was thus deleted
from the final models. For all phonological awareness variables (Tables 3-5),
number of years in the United States was not significant and was removed from the
final models. In addition, for Blending (Table 4) and Letter-Word Identification
(Table 6), initial Spanish vocabulary was also not significant and was thus removed
from subsequent models. After fitting further models, Model 9 was chosen as the
final model for Elision (Table 3), Blending (Table 4), and Sound Matching (Table
5), and Model 8 was chosen for Letter-Word Identification (Table 6). These results
are interpreted in the following sections.

Effect of show. For Elision (Table 3), the estimated coefficients for both Ar-
thur and Between the Lions were not statistically significant, indicating that the three
groups did not significantly differ from each other at the start of kindergarten after
controlling for the other variables in the model. However, the estimated coefficient
for the interaction between Between the Lions and time was positive and significant
(B11=.19,p=.0418), after controlling for the other variables in the model. This result
indicates that viewing Between the Lions during class hours increased scores on the
Elision measure at a faster pace than viewing Arthur or no educational television, af-
ter controlling for initial show differences, home viewings, initial English vocabu-
lary, initial Spanish vocabulary, and total number of children’s books in the home as
shown in Figure 9. The standard deviation on the Elision measure pooled across all
occasions was 2.97 points. Thus, the coefficient .19 corresponds to an effect size of
under one tenth of a standard deviation per month, or an effect of slightly over half of
a standard deviation for the entire school year.

For Blending (Table 4), the estimated coefficient for Between the Lions was sta-
tistically significant (Bo; =—1.01, p =.0097), indicating that the Between the Lions
group scored significantly lower than the other two groups at the start of kindergar-
ten, after controlling for the other variables in the model. Moreover, the estimated
coefficients for the interaction between Arthur and time (B;; = .23, p =.0167) as
well as between Between the Lions and time (311 = .51, p < .0001) were positive
and significant, after controlling for the other variables in the model. This result in-
dicates that both viewing Arthur and Between the Lions during class hours in-
creased scores on the Blending measure at a faster pace than no educational televi-
sion viewing, after controlling for initial show differences, home viewings, initial
English vocabulary, total number of children’s books in the home, and library ex-
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FIGURE 9 Fitting average growth trajectories describing the effect of Between the Lions on
the change in Elision scores for ELL children who watched both Arthur and Between the Lions
athome, who had an average initial English vocabulary score of 40.04 points, who had an aver-
age initial Spanish vocabulary of 32.17 points, and who had the average number of 23.48 chil-
dren’s books in the home (n = 150).
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FIGURE 10 Fitting average growth trajectories describing the effect of Berween the Lions on
the change in Blending scores for ELL children who watched both Arthur and Between the
Lions at home, who were taken to the library on a frequent basis, who had an average initial
English vocabulary score of 40.04 points, and who had the average number of 23.48 children’s
books in the home (n = 150).

perience, as shown in Figure 10. The standard deviation on the Blending measure
pooled across all occasions was 3.50 points. Thus, the coefficient .51 for Between
the Lions and time corresponds to an effect size of between one tenth and two
tenths of a standard deviation per month, or an effect of slightly over one standard
deviation for the entire school year.

To confirm that differences were not caused simply by overall classroom differ-
ences among the viewing groups and nonviewing groups, individual growth mod-
eling was conducted on the Blending measure with only the six classrooms (i.e.,
with the two viewing groups; n = 108). Results show that viewing Between the
Lions during class hours increased scores on the Elision measure at a faster pace
than viewing Arthur (811 = .26, p = .0016) after controlling for initial show differ-
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ences, classroom differences, home viewings, initial English vocabulary, total
number of children’s books in the home, and library experience.?

For Sound Matching (Table 5), the estimated coefficients were not statistically
significant for either Arthur or Between the Lions, indicating that the three groups
did not significantly differ from each other at the start of kindergarten, after con-
trolling for the other variables in the model. In addition, the estimated coefficients
for the interaction between Arthur and time, as well as between Between the Lions
and time, were not significant, after controlling for the other variables in the
model. This result indicates that all groups increased on the Sound Matching mea-
sures at about the same pace, after controlling for initial show differences, home
viewings, initial English vocabulary, initial Spanish vocabulary, and total number
of children’s books in the home.

For Letter-Word Identification (Table 6), the results were similar: The estimated
coefficients for both Arthur and Between the Lions were also not statistically signifi-
cant, indicating that the three groups did not significantly differ from each other at
the start of kindergarten, after controlling for the other variables in the model. In ad-
dition, the estimated coefficients for the interaction between Arthur and time, as well
asbetween Between the Lions and time, were not significant, after controlling forini-
tial show differences, home viewings, initial English vocabulary, yearsresided in the
United States, and total number of children’s books in the home.

Home viewing. Home viewing was kept in the model to control for extra Ar-
thur or Between the Lions viewings. The final models for Blending (Table 4),
Sound Matching (Table 5), and Letter-Word Identification (Table 6) indicate that
home viewing had no effect. However, Between the Lions home viewing was mar-
ginally significant (Bo3= .58, p = .0674) for the Elision subtest (Table 3), indicating
that those who viewed Between the Lions at home started slightly higher on the Eli-
sion subtest than the other two groups. The coefficient .58 corresponds to roughly
an effect size of one fifth of a standard deviation.

Initial English vocabulary. After controlling for the other variables in the
model, initial English vocabulary had a significant effect on the estimated average
initial level of Elision (Table 3), Blending (Table 4), and Letter-Word Identifica-
tion (Table 6). On average, every 20-point difference (one standard deviation) in
initial English vocabulary was associated with a .6-point increase (effect size of
one fifth of a standard deviation) in Elision, a 1-point increase (effect size of
slightly under one third of a standard deviation) in Blending, and a 9.2-point in-
crease (effect size of 1.85 SDs) in Letter-Word Identification at the start of kinder-

3When an unconditional linear growth model that included both the fixed and random effects for
both the intercept and the growth rate was fitted, the fixed and random effects could not be estimated in
the model because the error-covariance matrix was not positive. Thus, the growth rate was “fixed.”
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garten. That is, children who started kindergarten with higher initial English vo-
cabulary scores also started with higher initial Elision, Blending, and Letter-Word
Identification measures. In addition, initial English vocabulary was associated
with rate of growth on all the phonological awareness measures (Tables 3-5): Eli-
sion B14=.004, p = .0305; Blending ;4= .003, p =.0818; and Sound Matching ;4=
.006, p =.0473.

Initial Spanish vocabulary. After controlling for the other variables in the
model, initial Spanish vocabulary had a significant effect on the estimated average
initial level of Elision (Table 3) and Sound Matching (Table 5). On average, every
15-point increase (slightly over one standard deviation) in initial Spanish vocabu-
lary was associated with a .3-point increase (effect size of one tenth of a standard
deviation) in Elision and a 1.05-point increase (effect size of slightly over one fifth
of a standard deviation) in Sound Matching at the start of kindergarten. Children
who started kindergarten with higher initial Spanish vocabulary scores also started
with higher initial Elision and Sound Matching measures. However, unlike the re-
sults with English vocabulary, initial Spanish vocabulary was not associated with
rate of growth on any of the measures.

Total number of children’s books in the home. Total number of chil-
dren’s books in the home had a significant effect on the estimated average initial
level of Sound Matching (Table 5) and Letter-Word Identification (Table 6), after
controlling for the other variables in the model. On average, children who had
more children’s books at home started kindergarten with higher Sound Matching
and Letter-Word Identification than those who had fewer books. In addition, total
number of books was associated with the rate of growth on Elision (Table 3) and
Blending (Table 4). On average, more children’s books in the home led to steeper
trajectories on these measures.

Library experience. Library experience had a significant effect on the esti-
mated average initial level of Blending (Table 4), after controlling for the other
variables in the model. On average, children who were taken to libraries on a more
frequent basis began with initial levels of Blending that were 1 point higher
(slightly under one third of a standard deviation) than those children who were not
taken to libraries. However, library experience was not associated with rate of
growth on any of the measures.

Years in the United States. The number of years children had resided in
the United States had a significant effect on the estimated rate of growth of Let-
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ter-Word Identification (3o = — .48 p = .0002), after controlling for the other vari-
ables in the model (see Table 6). On average, children who had just immigrated to
the United States had steeper trajectories than those who had been born in the
United States. However, the number of years in the United States was not associ-
ated with the estimated average initial level of Letter-Word Identification.

DISCUSSION

Results from this yearlong study replicate and extend findings from previous re-
search conducted with Between the Lions (Linebarger, 2000; Prince et al., 2002).
Although, on average, the phonological awareness and letter-word identification
knowledge of all the early bilinguals in the study increased at a fast pace during
their kindergarten year, intervention effects were seen; children who viewed Be-
tween the Lions during class hours had steeper trajectories on two of the three
phonological awareness measures (i.e., Blending and Elision) than those who
viewed Arthur during class hours and those who did not view either show during
class hours.

The study was designed so that half the children in the viewing group classroom
watched one of the two shows; due to time constraints, it was not possible for the
teacher or researchers to follow up with exercises to reinforce learning from the ed-
ucational television shows. Although no reinforcement followed the viewing ses-
sions, growth in Blending and Elision skills was greater for children who watched
Between the Lions. Furthermore, this difference remained significant even after
controlling for home viewing, initial English vocabulary, total number of chil-
dren’s books in the homes, initial Spanish vocabulary (Elision only), and library
experience (Blending only) as shown in Figures 9 and 10.

Between the Lions spends considerable time directing viewers’ attention to pho-
nological awareness, the alphabetic principle, and letter-sound correspondence
(Rath, 2000). Moreover, particular segments of the show focus on blending and eli-
sion skills. For blending, there are segments such as “Gawain’s Word”” and “Fred.”
In “Gawain’s Word,” two knights carrying parts of a word (e.g., Knight w and
Knight ef) joust and come together to create one word (e.g., wet). In “Fred,” Fred
emphasizes sounds in words by stretching sounds and repeating sounds. For exam-
ple, to introduce the word fish, Fred repeats the /f/ sound a couple of times, then
stretches the /i/ sound before adding /$/. For elision, there are songs such as “Sig
and the Pig” that emphasize taking away sounds and replacing them with other
sounds. Although the following lyrics are sung, the words sig, pig, and jig appear
on the screen. In addition, the p is removed from pig and replaced with a j to form
the word jig.
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Sig and the Pig*

There once was a fellow, a fellow named Sig.
Whose dream was to dance a dance with a pig.
So he took p away and replaced it with a j.
And now he is happily dancing a jig

Sig and the pig are dancing a jig.

Hence, Between the Lions includes skill-building segments particularly focused
on blending and elision. Furthermore, because children watched Between the
Lions as part of scheduled class activities with adult supervision, children were re-
quired to watch the show quietly, attentively, and routinely. Effects of routine Be-
tween the Lions classroom viewing were not seen with Sound Matching and Let-
ter-Word Identification, which may be because letter-sound correspondence,
letter-naming of both uppercase and lowercase letters, and sight word recognition
are all emphasized in kindergarten classrooms (Payzant, 2002). In addition, the let-
ter-word identification assessment used in this study only tested a small number of
letters and decodable words, which may not have been precise enough to detect de-
tailed development. Future studies may want to examine knowledge of letter
names, letter sounds, and decoding skills separately.

The total number of children’s books in the home was predictive of initial levels
of Sound Matching and Letter-Word Identification, as well as of the growth rate on
Elision and Blending. In addition, home viewing of Between the Lions predicted
initial levels of Elision, whereas library experience predicted initial levels of
Blending. High values on all three variables define literacy-rich home environ-
ments. Moreover, it implies evidence for the value of joint book-reading experi-
ences. This result, which is in line with previous research (Tabors, Snow, &
Dickinson, 2001), indicates that home environments and activities make consider-
able contributions to children’s literacy success.

Initial vocabulary also appears to play an influential role in early reading devel-
opment. Initial English vocabulary predicted initial levels of Elision, Blending,
and Letter-Word Identification. It also made a difference in the average growth
rates of Elision, Blending, and Sound Matching. At the same time, initial Spanish
vocabulary predicted initial levels of Elision and Sound Matching. These findings
are consistent with previous research (e.g., Gottardo, 2002; Walley, Metsala, &
Garlock, 2003). Gottardo found that English vocabulary and reading were related,
suggesting that vocabulary knowledge supports phonological recoding skills.
Walley et al. also found that spoken word recognition contributed significantly to

4Lyrics by Christopher Cerf. Copyright 2000-01 by Denebola Music and Listen to the Lion Music.
Between the Lions © 2005 WGBH Educational Foundation and Sirius Thinking, Ltd. Reprinted with
permission.
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the variance in phonological awareness skills. For phonological awareness skills,
more lexical knowledge may provide insights into patterns of language. For let-
ter-word identification, if the child has a large lexicon, it may be easier for the child
to recognize the word on decoding it.

Furthermore, similar to past findings by Bialystok, Majumder, and Martin
(2003), by the end of kindergarten, on average, the bilinguals in this study per-
formed slightly higher than age-equivalent levels for Blending and were at
age-equivalent levels for both Elision and Sound Matching. Knowledge of Spanish
may provide an advantage for phonological awareness tasks (Bialystok et al.,
2003; Borzone de Manrique & Signorini, 1994). Borzone de Manrique and
Signorini reported that both skilled and less skilled Spanish-speaking readers per-
formed the same on a phoneme segmentation task. They suggested that the rela-
tively transparent orthography and simple phonotactic structure of Spanish (i.e., its
small number of vowels and preference for consonant—vowel syllabic structure)
may promote early development of phonological awareness.

In addition, as in previous studies (e.g., Perfetti et al., 1987) phonological aware-
ness was highly correlated with early reading. As correlation analyses do not allow us
to infer causation, it will be important in future studies to investigate the nature of the
relations between phonological awareness variables and letter-word identification.

Unfortunately, this study focuses on only one bilingual population; it would be
of value to replicate the study with other groups of young bilinguals, particularly as
studies conducted with Spanish—English and Chinese—English bilinguals found
different results for the two bilingual groups (Bialystok et al., 2003). Moreover, the
Chinese—English bilinguals did not show a bilingual advantage in phonological
awareness tasks (Bialystok et al., 2003). More research on intervention effects for
ELL children is necessary for the ultimate academic success of these children. Fur-
thermore, these children were only followed during their kindergarten year.
Stanovich’s (1986) concept of Matthew effects suggests that those children who
begin school with sufficient phonological awareness skills will start out relatively
effortlessly on early reading instruction and through reading will be in a better po-
sition to improve their oral language skills. In addition, research shows that
well-balanced and skilled phonological awareness instruction during kindergarten
and first grade can dramatically decrease the number of children experiencing
reading failure (Lesaux & Seigel, 2003). Hence, a longer term longitudinal study
collecting data on those later outcomes would be of great value.

CONCLUSION

This study investigates how ELL children progressed on their early reading skills
as a function of exposure to educational television shows that are easily available
to all children. For the population of children in this study, viewing Between the



118 UCHIKOSHI

Lions assisted in the development of their early literacy skills. This study supports
the benefits of Between the Lions, provided that children view the show attentively,
and especially if the children also have access to literacy-rich home and school en-
vironments. Between the Lions can be used as a supplement to classroom instruc-
tion or as an after-school or enrichment activity. Further studies should examine
the influence of other children’s television shows on ELL children’s literacy out-
comes. More detailed understanding of ELL children’s literacy processes, as well
as effects of educational television, is crucial to the design of better language edu-
cation practices, assessments, and interventions.
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