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 Recent research has provided evidence that expressive vocabulary predicts the development of phonemic awareness in preschool native English speaking children. It would seem that the same would be true for four and five year old children learning English as a second language (ESOL), although the measures of vocabulary would only capture that of their second language. However, these students are becoming phonemically aware and learning to read in their second language. Therefore, it is necessary to examine if the same relationship exists between expressive vocabulary (and oral language in general) and phonemic awareness for both, native English speaking and ESOL, children emerging as readers of English.

The following questions will be addressed:

· To what degree does oral language proficiency in English predict the development of phonemic awareness in English for native English speakers?

· To what degree does oral language proficiency in English predict the development of phonemic awareness in English for students learning English as a second language?

Method

Design


A descriptive, quantitative design was employed to outline the relationship between observed variables (ESOL and native English speaking) and latent variables (oral language and phonemic awareness). 

Sample


The students were preschool students aged four to five. They attend ten preschools in Fairfax County, Virginia. Five of these preschools were Head Start programs and five preschools were private programs. A total of  941 students (n = 1,022) participated in the study. The native English speaking group consisted of 262 students (50.2% males and 49.8% females) and the group of ESOL students consisted of 679 students (51.6 males and 48.4 females).
Instruments


The CELF subtests for expressive vocabulary, receptive vocabulary, sentence repetition, and sentence production were used. The DRA2 Word Analysis was also used to measure initial sounds, final sounds, rhyme, phoneme counting, syllable counting, word counting, and rhyme production.  An exploratory factor analysis, together with a parallel analysis, found two continuous latent variables underlying these observations data. Table 1 provides the constructs, their related measures, and the Cronbach’s alpha coefficients for internal consistency reliability. The alpha coefficients were satisfactory at .89 and .88.
Table 1

Reliability for Constructs of Oral Language and Phonemic Awareness_____________________

    Construct___________              _____Measure__       ____________________α___________

Oral Language              Expressive vocabulary, receptive vocabulary                  .89

                                      Sentence repetition, sentence production

Phonemic Awareness    Initial sounds, ending sounds, rhyme, phoneme              .88
                                      counting, syllable counting, word counting, 

___________________rhyme production____________________________________________

Statistical Analysis


A maximum likelihood confirmatory factor analysis was used to validate the constructs (oral language and phonemic awareness using the computer program Mplus.  Then SEM was used to compare the latent variables on the groups (1 = native English speaking, 2 = ESOL). This comparison was completed by meeting the required assumptions of measurement invariance—invariance of slopes and intercepts. Finally, SEM was also used to determine to what degree oral language influences the development of phonemic awareness. 

Results
Confirmatory Factor Analyis

The validity of the hypothesized model in Table 1 was tested separately for the two groups—native English speaking and ESOL. A confirmatory factor analysis was employed within a SEM framework in order to confirm form invariance. The CFA for the two groups are provided together in Figure 1.  The regression slopes make up the factor loadings, which are denoted on the arrow from the latent variable to the observed measurements. These loadings for the ESOL group are stated in the parenthesis. In addition, the regression error terms are included as Ei; (i = 1, 2,…11). All loadings are statistically significant (p < .01).

Four goodness-of-fit indices were used with the CFA. These include the 
Chi-square statistic, X2, comparative fit index, CFI, standardized root mean square residual, SRMR, and root mean square error of approximation, RMSEA, with it 90 percent confidence interval. An adequate fit is indicated with CFI > .90, SRMR < 0.08, and RMSEA < 0.06. The chi-square statistic’s role in CFA testing is descriptive due to its sensitivity to sample size. Based on these analysis values, the goodness-of-fit indices reported in Figure 1 indicate that the model does not represent a fit with the data. Therefore form invariance does not exist and the construct differs for native English speakers and ESOL students.
Measurement Invariance

SEM was used to test for measurement invariance, which includes invariance of slope and invariance of intercepts. The chi-square statistic was used to test for the difference between 



Fig. 1. Baseline model for the constructs Oral Language and Phonemic Awareness across native English speaking students and ESOL students. Note: All regression slopes and the correlation between the two constructs (for both groups) are statistically significant at the 0.01 level.
two nested models. The results from the test for invariance of measurement are outlined in Table 2. First, model 0 assumed no invariance. Model 1 was developed assuming invariance of slopes; and this model was compared to Model 0 using the chi-square difference. Statistical significance occurred; therefore it was necessary to modify Model 1 by using the modified indices to free a slope. Based on the Mplus results for Model 1, the MI for sentence production (MI = 30) could be set free. Doing so created Model 1P, which was not statistically significant using the chi-square difference. Freeing one slope to reach a chi-square difference that was not significant signifies a state of partial invariance of slopes, which is generally accepted for invariance.
Table 2

Tests for the Invariance of Regression Slopes and Intercepts Across Native English Speaking and ESOL Students_________________________________________________________________
 ______ Model____________x 2___________df_____________Δx 2____________Δdf_______
                  Model 0                  835.41                    86
            Model 1                  857.08                    95                       21.67*                        9
           .Model 1P                843.74                   94                        8.33                            8
            Model 2                  872.05                   104                      28.30*                        10

            Model 2P                859.72                   102                      16.00                          8________

Note. Model 0: Non invariant slopes and intercepts;

Model 1: Invariant slopes, non invariant intercepts;

Model 1P: Invariant slopes, with a “free” slope for sentence production (sp) (partial invariance)

Model 2: Invariant slopes and invariant intercepts;

Model 2P: Invariant slopes and invariant intercepts, with two “free” intercepts for word counting (wc) and rhyme production (rp).
*p < 0.05.


Model 2 was then developed assuming invariance of slopes and intercepts. The chi-square difference again showed statistical significance (Δx 2 = 21.67, df = 9) indicating the measurements acted differently among the groups. Examining the modification indices show that rhyme production (M.I. = 6.62) could be set free. Doing so did not create partial invariance as the chi-square difference was still statistically significant . Therefore a second intercept was set free—rhyme production (M.I. = 5.09). Model 2P was thus formed and the chi square difference lacked statistical significance (Δx 2 = 16.00, df = 8) indicating partial invariance of slopes and partial invariance of intercepts for the two groups.
Comparing Native English Speaking and ESOL Students on Emergent Literacy Skills


Partial invariance of slopes and intercepts was determined; therefore it is possible to compare native English speaking and ESOL students on the emergent literacy constructs oral language phonemic awareness using SEM. In addition, SEM was used to determine the direction and magnitude of the influence of oral language on the development of phonemic awareness. Figure 2 displays the effects and relationships determined by the SEM 2P.

The one-way arrow for “direct effect” of the grouping variable (Group) to the observed variables SP, WC, and RP is the group code analog to “free” these slopes and intercepts with the mean structure approach.  The goodness-of-fit indices indicate that this model does not fit the data. This could explain why the regression coefficients for Model 2P differ from those in the baseline model. Although many of the relationships in the model reached statistical significance at the .05 level, their relevance and inferential capacity is limited. However, the direct effect of oral language on phonemic awareness in explaining 64% of the variance (p < .05) is a finding that should be studied further on a more stable model of constructs.

Fig. 2. Group code model for testing the mean difference between the two groups on the constructs of oral language and phonemic awareness. Note: * p < 0.05.
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