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Appendix A

ECLSK sample, measures, and results

Sample

Although baseline data were collected from over 21,000 children, missing data reduced our analysis samples for the full ECLS-K to between 12,393 and 8,647 cases.
  Some of the missing data are deliberate, since the ECLS-K study randomly sampled half of children who changed schools between fall of kindergarten and spring of first grade and compensated for the losses with adjustments to the sampling weights. By third grade, 4,117 children are excluded intentionally as non-followed movers.  There were an additional 1,524 children who were nonrespondents, and another 311 who became ineligible or whose eligibility status was unknown because they either died, left the country, or moved and could not be located.  The total number of respondents at third grade was 15,305, with respondent defined as having a complete child assessment or complete family structure data from the parent interview.  The attrition rate at third grade is approximately 9 percent.
 However, we do not have complete data on many of these children.  Students were excluded from our analyses if their data were missing test scores from the fall of kindergarten or the spring of third grade or if they were missing data on gender.  We also excluded cases that were missing two or more of the teacher rated attention and behavior scales.  The vast majority of our missing data, beyond the cases described in detail above, is due to missing test scores and teacher ratings.  For example, there are a total of 19,147 completed child assessments in the fall of kindergarten, and 14,502 in the spring of third grade (NCES, 2004).

Dependent Variables

Our key dependent variables consist of third grade achievement test scores, teacher reports of student achievement in reading and mathematics and grade retention (see Table A1).  The children pointed to answers or gave verbal responses and were not asked to write or explain their reasoning.  The tests were administered using a computer-assisted interviewing methodology.  The achievement test scores used in our analyses are IRT (item response theory) scores that are included in the ECLS-K data.

[Insert Table A1 about here]

In the case of reading test scores, we constructed composites using only the two most advanced IRT subscales – extrapolation/homonyms and evaluation – of the ECLS-K’s reading test. Reading passages and questions were provided to children so that they could reference the passages when answering questions. However, all questions were read to the students. For third-grade mathematics, we used only the three most advanced subscales – multiplication and division, place value, and rate and measurement. In math, all answer choices were read to the students; in reading, the students read the answer options. Descriptive statistics for these measures are shown in Table A1.

The ECLS-K also asked third grade teachers to complete academic rating scales (ARS) on students’ reading and mathematics achievement. The reading achievement score combines teacher ratings of proficiency in expressing ideas, use of strategies to gain information, reading on grade level, and writing. This scale has a reported reliability of .95. A teacher report of students’ math achievement was based on ratings of student mastery of number concepts, data analysis, measurement, operations, geometry, application of mathematical strategies and creating and extending patterns. This scale has a reported reliability of .94. 
To examine shorter-run links between school entry skills and achievement, we also estimate models using as dependent variables test scores and teacher reports measured at the end of first grade. In contrast with the third-grade scores, the variability in first grade scores across subscales overlapped substantially with kindergarten scores. Accordingly, we opted to use the overall first-grade reading and mathematics IRT scores included in the ECLS-K. The first grade achievement test included five reading and five mathematics proficiency levels
 that reflect a progression of skills and knowledge such that if a child has mastered a higher level, she is likely to have mastered the items in the earlier levels as well. For example, an early skill area would be identifying upper- and lower- case letters of the alphabet, and a later skill area would be reading words in context.  Similarly, in mathematics, an early skill area on the first grade test is identifying one-digit numerals and recognizing geometric shapes.  A later skill area is multiplication and division. 

Finally, to estimate the relationship between school entry skills and short-term school outcomes, we estimate a logistic regression model using grade retention as the dependent variable. The grade retention variable is a dummy variable indicating whether a child was retained between the fall of kindergarten and third grade.  

Key Independent Variables

Our key independent variables of interest include achievement test scores and teacher reports of socioemotional behaviors, all measured in the fall of kindergarten.  For reading, our fall kindergarten composite includes subscales for letter recognition, beginning sounds and ending sounds.  For mathematics, our composite includes the components of counting up to 10, recognizing numbers and shapes; counting beyond 10, relative size and patterns; and ordinality, sequence and simple word problems.  It is important to note that there is no overlap in the subscales used to construct fall-kindergarten and third-grade achievement. This is in keeping with our desire to understand the building blocks of subsequent achievement. “Continuity” is not at work here, since the rudimentary reading and math skills in the kindergarten measures are completely distinct from the more advanced skills assessed in the third grade data. Descriptive statistics on this and other fall-kindergarten variables are presented in Table A1. The measures of attention and socioemotional skills were all constructed by ECLS-K staff from teacher responses to a self-administered questionnaire from the fall of kindergarten.
  The items in all five measures are measured on a scale of 1 “never” to 4 “very often”.  The measure of self-control is constructed from four items that indicate a child’s ability to control behavior by respecting the property rights of others, controlling temper, accepting peer ideas for group activities and responding appropriately to pressure from peers.  The scale has a reported reliability of .79 in the fall of kindergarten.

The five items that comprise the measure of interpersonal skills rate a child’s skill in forming and maintaining friendships, getting along with people who are different, comforting or helping other children, expressing feelings, ideas and opinions in positive ways, and showing sensitivity to the feelings of others. The reliability for interpersonal skills in the fall of kindergarten is .89.  

The measure of externalizing problem behaviors consists of five items that rate the frequency with which a child argues, fights, gets angry, acts impulsively, and disturbs ongoing activities.  The four items that make up the measure of internalizing behaviors ask about the apparent presence of anxiety loneliness, low self-esteem, and sadness.  The reliabilities for externalizing and internalizing problem behaviors are .90 and .80, respectively.

The approaches to learning scale includes six items that measure the child’s attentiveness, task persistence, eagerness to learn, learning independence, flexibility and organization. This measure has a reliability of .89 in the fall of kindergarten.
Our final fall-kindergarten achievement measure is an IRT score on a general knowledge test.  The general knowledge test subject matter was too diverse to be divided into proficiency levels, thus only a single overall IRT score is available in the data set.  The test assessed knowledge of science and social studies material.  It evaluated children’s conception and understanding of the social, physical, and natural world and their ability to draw inferences and comprehend implications.  It also measured children’s skills in establishing relationships between and among objects, events, or people and to make inferences and comprehend the implications of verbal and pictorial concepts.  While the ECLS-K data does not include a specific measure of cognitive ability, it is possible that the general knowledge test at least partially captures it.  The reliability of the general knowledge test for this sample in the fall of kindergarten was .88. 

Covariates

In addition to the independent variables described above, we include an extensive set of child and family control variables in most of our models. A list of these variables and descriptive statistics for them can be found in Table A6. 

Correlations

Correlations among the various skill and behavior measures taken at the beginning of kindergarten and the end of first and third grades are shown in Table A2. The first two columns preview some of our regression results by showing stronger fall-K to third grade correlations for math (r=.68) than reading (r=.56) test scores, and a stronger correlation between initial math and third grade reading test scores (r=.61) than between initial reading and third grade math (r=.53). Kindergarten-entry general knowledge test scores have substantial correlations with both third grade math and reading scores. Surprisingly, kindergarten general knowledge scores have higher associations with reading scores at the end of third than first grade. The correlation between third-grade teacher report and test-score-based measures of reading achievement is only .58 and is slightly less – .54 – for mathematics achievement.

 With the exception of approaches to learning, the absolute value of the correlations between third grade test scores and teacher-rated school-entry socioemotional behaviors average .17, and none are higher than .22. In contrast, the approaches to learning index correlates with third grade test and teacher-report achievement between .27 and .35.

[Insert Table A2 about here]

Basic Models
Table A3 shows estimates of the various forms of the reading and math achievement models, as measured by test scores and teacher reports. All variables have been standardized by full-sample standard deviations so that coefficients are comparable with one another and with the correlations presented in Table A2. Bear in mind that higher scores on internalizing and externalizing behavior problems indicate more problems and are expected to produce negative coefficients in these regressions. 

We estimate two models for each of our dependent variables. In the first, only the fall-kindergarten achievement scores and attention and socioemotional skill ratings are included. For these models, standard errors are adjusted using Huber-White methods to account for the lack of independence caused by classroom clustering of sample students (White, 1980). In the second set of models, the full set of child and family controls listed in Table A6 are included. Since the ECLS-K sample was clustered by classroom, and the same teachers often rated more than one child, we also control in these second models for teacher fixed effects. In essence, this amounts to including dummy variables for individual teachers. 

Beginning math, reading, and general knowledge scores are highly predictive of subsequent reading achievement, although general knowledge is less predictive of teacher reports. Kindergarten general knowledge and, especially, math scores are highly predictive of third grade math scores. Early reading skills are barely predictive of subsequent math achievement, with a standardized coefficient of .05 in the model with full controls.  Kindergarten reading skills are somewhat more important predictors of teacher reports of both reading and math proficiency, but in both cases early math achievement is much more predictive of these outcomes. With the exception of approaches to learning, kindergarten socioemotional behaviors are not associated with teacher reported proficiencies in math or reading.

Focusing on the coefficients on the socioemotional behaviors in Table A3, we see that, with the exception of approaches to learning, in no case are standard deviation increments associated with more than a .02 standard-deviation increase in test scores once control variables are added and none of these coefficients are statistically significant.  In contrast, the kindergarten teachers’ assessment of students’ approaches to learning are significant predictors of both reading and math achievement with respective standardized coefficients of .04 and .10. Approaches to learning is an even more powerful predictor of teacher reports of student achievement, with effects of .14 and .12 on reading and math, respectively, in the full-control models. 

Turning to the results for grade retention, we see that beginning reading and math scores are also significant predictors of grade retention, with math having a slightly larger effect than reading. Students one standard deviation above the mean math score in the fall of kindergarten are almost 2 percentage points less likely to have been retained by third grade. Consistent with our achievement results, the only socioemotional behavior that is a significant predictor of grade retention is approaches to learning. 

[Insert Table A3 about here]

Tables A3.1, A3.2, and A3.3 present comparisons of different missing data estimation techniques—missing data dummies, multiple imputation, non-response weighting, and listwise deletion.  In all three tables the results from the fully controlled models with missing data dummy variables from table A3 are included in order to compare the coefficient estimates across the different techniques.  As shown in table A3.1, estimates from multiple imputation produce coefficients that are slightly smaller in magnitude, and the coefficients on both externalizing problems and social skills become statistically significant, although still very small in magnitude.  Table A3.2 compares the missing data dummy estimates from table A3 to non-response weight adjusted estimates.  The results across these two techniques are virtually identical. Table A3.3 compares the missing data dummy estimates to estimates from listwise deletion.  Again, the estimates are consistent across both techniques.  However, the coefficients from listwise deletion are slightly smaller in magnitude.  Across all four techniques for handling missing data, the pattern of results and the coefficient estimates are consistent. 

[Insert Table A3.1 about here]

[Insert Table A3.2 about here]

[Insert Table A3.3 about here]

Although not presented here, we also examined the sensitivity of the results to adjustments for the survey design.  The ECLSK is a nationally representative sample of kindergartners in the fall of 1998.  We re-estimated the models shown in Table A3, adjusting for the complex survey design.  Although the standard errors in the survey-adjusted models increased slightly, the pattern of results was quite similar and consistent with those results shown in Table A3. 

Table A4 presents the same results as those seen in Table A3, but with first grade test scores and teacher reports as outcomes rather than third grade. The coefficient on early reading skills in the reading achievement regression is now much larger (.40), reflecting the utility of early reading skills such as letter recognition and mastery of beginning and ending word sounds for first-grade skills such as understanding words by sight and in context. In the case of socioemotional behaviors, the results are very similar to those shown in Table A3, again, with the exception of approached to learning, no socioemotional behavior produces consistently significant coefficient.

 [Insert  Table A4 about here]

Improving basic academic and self regulatory skills may matter the most for children with very low levels of these skills. To test for this possibility, we estimated piecewise linear (spline) functions allowing for different coefficients for children in the bottom one-third of the academic and behavioral scales and children in the top two-thirds (results not shown). The results from these analyses show few significant non-linear effects. While there is some evidence that early math skills have a non-linear effect on later math and reading achievement, there is no evidence that other measures of early achievement or behavior have non-linear relationships with the outcomes.

Subgroup models

While most socioemotional behaviors appear relatively unimportant in regards to achievement for all children taken together, perhaps there are subgroups of children defined by ethnicity, SES or gender for whom the results are different. We estimated level models for black and Latino children; as well as for boys, girls and children in low- and high-SES families (Table A5 includes third grade reading and math achievement). We define low SES as being in the bottom 25% of the weighted distribution on the ECLS-K’s SES composite and high SES as being in the top 25% of that distribution. We do not rescale any of the variables in these regressions. Thus, all are standardized according to full-sample standard deviations, with estimated coefficients reflecting fractions of whole-sample standard deviation changes in a given dependent variable associated with a whole-sample standard deviation change in a given independent variable.

Coefficients on the kindergarten test score variables are generally consistent across subgroups. A notable exception is that beginning-kindergarten reading skills appear to matter more for black than for other children. Beginning-kindergarten math achievement and general knowledge are consistently predictive of subsequent math and reading achievement, particularly for the overlapping groups of black and low-SES children. Turning to the socioemotional behaviors, only in the case of approaches to learning is a given measure predictive of both reading and math achievement for more than one of the subgroups.

[Insert Table A5 about here]

[Insert Table A6 about here]

Appendix B

NLSY sample, measures, and results

Sample

The NLSY data consists of four cohorts, approximately 3,258 of children who age 5 to 6 between 1986 and 1992 and age 13 to 14 between 1994 and 2000.  The analysis sample reflects just a portion of these children, about 1756 due to missing data. To be included in the analysis, children had to have achievement assessments completed at ages 5-6, 7-8 and 13-14. In addition, information on behavior had to be available at age 5-6.  Some of the missing data occurred by study design. Specifically, 338 children who were born to youth that were part of an initial oversampling of poor white youth were dropped from the study in 1990 to cut study costs, and thus are not included in this study.  In addition, starting in 1988 children were only assessed if they lived with their mother, this led to missing data for an additional 191 children. Thus, about 2,729 children were eligible to be included in the analytic sample. 
Missing data due to refusals and inability to locate families also occurred. By our calculations about 342 children were excluded for these reasons, leading to an attrition rate of about 13% for our sample. The remaining 2,387 children are considered completed cases because there is at least some portion of the child assessment information available. However, missing achievement assessment and problem behavior data further reduced case counts. About 509 children were missing achievement (PIAT) data, with more than half of the missing data occurring when children were age 5-6. The NLSY documentation explains that missing item data primarily occurred for two reasons. First, interviewers incorrectly failed to assess age-eligible children. Second, interviewers failed to correctly administer the test.  Finally, about 131children are excluded from the analysis due to missing problem behavior subscales.  

Although the data are national in scope, the sample of children in these analyses is not nationally representative. The children The NLSY provides cross-sectional weights to account for non-response, but with cohorts being pooled across years in this sample, these weights are not appropriate for use.  Finally, about 23% of the children have a sibling in the sample. To correct for the non-independence of sibling observations, Huber-White standard error corrections are used in all analyses. 
Dependent variables


As summarized in Table B1, the dependent variables include tests of academic achievement (reading and math) assessed during middle childhood (age 7/8) and adolescence (age 13/14). Academic achievement was assessed by the Peabody Individual Achievement Tests (PIAT, reading recognition and math). Children were eligible for the PIAT tests if they were older than 5 years of age.  Descriptive statistics for the nationally standardized reading and math achievement tests are presented in Table B1. For the purposes of analysis, scores are standardized to have a mean of 0 and standard deviation of 1. 


Interviewers verbally administered the PIATs. Children were first given an age appropriate item, and a basal score was established when a child answered five consecutive questions correctly.  Once a basal was established, interviewers continued to ask the child questions until the child answered 5 out of 7 consecutive items incorrectly.  Subtracting the number of incorrect scores between the basal and the ceiling score from the ceiling score produced a raw test score. 

The reading recognition test consists of 84 items that measure word recognition and pronunciation ability. It tests children’s skills at matching letters, naming names, and reading single words out loud. Dunn and Markwardt (1970) reported the one-month temporal reliability of a national sample, and the test-retest correlations ranged from a low of .81 for kindergarteners to a high of .94 for third grade students.  Overall the test had an average temporal reliability of .89.  Studies of the tests concurrent validity find that the test was moderately correlated with other tests of intelligence (e.g.,Wechsler Intelligence Scale for Children-Revised) and reading vocabulary (e.g., Metropolitan Achievement Test) (Davenport, 1976; Wikoff, 1978). 

The math subscale consists of 84 multiple-choice items designed to measure mathematic concepts taught in mainstream classrooms. The problems were designed so that children are required to apply math concepts to questions rather than conduct increasingly complicated computations.  The test starts with basic skills such as number recognition and counting. The test increases in difficulty to problems involving division, multiplication, and fractions. The most difficult questions involve advanced concepts from algebra and geometry.  Dunn and Markwardt (1970) reported one-month test-retest reliabilities from a national sample.  The reliabilities ranged from a low of .52 for kindergarteners to a high of .84 for high school seniors.  On average the test-retest reliability was .74. Studies of the PIAT math test’s concurrent validity found that the test correlated moderately with other tests of intelligence and math achievement (Davenport, 1976; Wikoff, 1978). 


Grade retention is determined by mothers’ responses to questions that asked whether her child was retained. The exact wording of the questions differed slightly from year to year. For example, in 1988 mothers were asked if their child had repeated any grade whereas in 1994 mothers’ were asked which, if any, grade their child had repeated and then asked to specify which grade. By combining mothers’ responses across the available waves of data, an indicator of whether a child had ever been retained by age 13/14 was created. About 20% of the children were reported by their mothers to have been retained at least once by the time of their age 13/14 assessment.

[Insert Table B1 about here]

Key Independent Variables

Children’s early academic skills (age 5/6) are measured by standardized PIAT reading recognition and math scores. Socioemotional skills were assessed by mothers’ responses to 28 items that asked how true statements were about a child’s behavior problems during the past 3 months. These questions were created specifically for the NLSY, and consist of items derived from the Achenbach Behavior Problems Checklist as well as other established measures (Baker et al., 1993). The single item questions were recoded so that a response of “not true” corresponded to a score of 0, and “sometimes true” and “often” corresponded to a score of 1. 

Six subscales were created by the NLSY staff based on a factor analysis of the items. The process for creating these subscales and the reliability of each is reported in Baker, Keck, Mott, and Quilan (1993). Four of the Six behavior problem subscales are used in this study—hyperactivity, head strong, antisocial, and anxious/depressed.
  The sample average, minima and maxima of the raw scores for each subscale are reported in Table B1. However, for the purposes of the analyses, the raw scores are translated into standardized scores for analysis (mean=0 sd=1). The subscales correlate moderately, with correlations between scales ranging from .38 to .56 (Table B2). 

The hyperactivity scale is comprised of 5 items that ask about the following child behaviors: being restless and overactive, having difficulty concentrating or paying attention, being easily confused or in a fog, and having trouble with obsessions.  The NLSY reports that this subscale has adequate reliability (α =.69). 

The headstrong subscale is also comprised of 5 items. Interviewers ask mothers about the following types of child behavior:  being high strung, tense or nervous, arguing too much, being disobedient at home, being stubborn, sullen or irritable, and having a strong temper and losing it easily. The reliability of the headstrong subscale is reported to be adequate (alpha of .71).

The antisocial subscale is created from 6 items that measure whether the child cheats or tells lies, bullies or is cruel to others, does not feel sorry after misbehaving, breaks things deliberately, is disobedient at school, and has trouble getting along with teachers. The anti-social subscale has adequate reliability (α =.67). 

Finally, the anxious/depressed scale consists of 5 items that indicate how often the child: has sudden changes in mood or feeling, feels or complains that no one loves him/her, is too fearful or anxious, feels worthless or inferior, and is unhappy, sad or depressed. The reliability of this scale is also adequate (α =.65). 

Covariates

To alleviate concerns that associations between children’s behavior and achievement may be the result of omitted variable biases, the analyses include measures of children’s temperament and achievement in early childhood. In addition, a rich set of child and mother characteristics and early family environments are included in analyses as covariates.  Missing data on all covariates is handled by including a set of missing data dummy variables.
 

Maternal and interviewer reports of 2 relevant dimensions of children’s temperament, sociability and compliance, are available for children at age 3 or 4.
  The compliance measure was created by summing maternal ratings of the frequency of children’s behavior on a five-point scale from almost never (1) to almost always (5). Taken together, the seven items capture how well the child follows directions. For example, questions include how often “the child obeys when told to go to bed” and “turns off the TV when asked.” This measure has adequate reliability, with NLSY reporting the alpha of .59 for children of all ages (Baker et al., 1993). Descriptive statistics for the temperament measures are presented in Table B1.

Summing 3 interviewer ratings of the child’s cooperation during the assessment created the sociability scale. Children were rated on a scale of poor (1) to excellent (5). Items include, for example, the observer’s rating of how cooperative the child was in completing the assessment and of the child’s attitude toward being tested. This measure has a high reliability; the NSLY reports an alpha of .93 (Baker et al., 1993).

The Peabody Picture Vocabulary Test- Revised (PPVT) is used to measure children’s early receptive vocabulary at age 3/4. The PPVT consists of 175 vocabulary items which increase in difficulty. Nationally standardized scores are used in analyses and descriptive statistics for the sample are presented in Table B1. 

Data on children’s family environments were coded to correspond to two intervals—between birth and age 5 and at age 5/6. Measures available at both times include: family income, family structure, and urban residence.  However, some information was only consistently available when children were age 5/6 including children’s HOME environment and two measures of family structure (blended family and cohabitation). The highest grade a mother completed when the child was age 5/6 is also used as a control (See Table B6).
The NLSY measures an array of child and mother background characteristics, which are used as covariates in analyses. These variables include, for example, measures of the child’s race (Black, Hispanic, or non-Hispanic white) and mothers’ percentile scores on the Armed Forces Qualifying Test (AFQT, a measure of mothers’ academic aptitude assessed in 1980). In addition, several variables that measure mothers’ risk-taking behaviors (drug and alcohol use) and her adolescent experiences are also included as covariates.  For a complete list of these variables see Table B6.


Correlations

Bivariate correlations among the academic and socioemotional measures are presented in Table B2. Associations between children’s early and later achievement are stronger than associations between early behavior and later achievement.  Children’s math and reading achievement at 13/14 are highly correlated with their achievement at age 7/8 (r=.69 for reading and r=.59 for math) and age 5/6 (r=.42 for reading and r=.43 for math), as well as children’s receptive vocabulary at age 3/4 (r=.40 for reading and r=.44 for math). 

The correlations between children’s early socioemotional behavior and their academic achievement are more modest, and differ according to the type of behavior being considered. Across all ages, hyperactivity is the dimension of behavior most strongly associated with achievement (e.g, for reading r= -.20 at age 5/6, r=-.23 at age 7/8, and r=-.20 at age 13/14), followed closely by antisocial behavior and peer problems. Headstrong behavior has the lowest correlations with children’s achievement. 

[Insert Table B2 about here]

Basic Models

Moving from bivariate correlations to multivariate regressions, associations between adolescent’s achievement and their early achievement and behavior decrease by more than half (Table B3). For example, holding math achievement and problem behavior constant, a one standard deviation increase in reading achievement at age 5/6 is associated with a .20 standard deviation higher reading score at age 13/14 (Column 1, Table B3). Adding in covariates for child and family background characteristics as well as children’s receptive vocabulary and temperament reduces the estimates only slightly.

Absent controls for background characteristics, temperament, and receptive vocabulary, regression results suggest rather small negative effects of children’s antisocial behavior on their later reading achievement (-.08), and of hyperactivity on their math achievement (-.13). Surprisingly, children’s headstrong behavior has a small positive association with math achievement (.06). However, adding additional controls into the regressions substantially these reduce associations. For example, the effect of hyperactivity on math achievement falls by a third (-.13 to -.09). The positive headstrong effect for math skills is reduced, and a negative hyperactivity effect emerges. Results from regressions with the most complete set of control variables suggest a small negative effect of hyperactivity on both reading and math achievement, as well as a small negative effect of antisocial behavior on reading achievement.

[Insert Table B3 about here]

Do young children’s problem behaviors have stronger links to their achievement in middle childhood than in adolescence? The next set of analyses estimates the effects of children’s behavior and achievement at age 5/6 on their achievement just two years later (age 7/8). A remarkably similar pattern of results is apparent (see Table B4). Again, children’s academic achievement is a stronger predictor of their later achievement than their behavior problems. Given the closer proximity of the assessments, it is not surprising that these effects are larger than those previously estimated for adolescent achievement. For example, the estimated effects for early reading achievement are nearly twice as large during middle childhood (.33 vs. .16). 

In terms of behavior, the results indicate that holding constant child and family background characteristics, the effects of hyperactivity are remarkably consistent across achievement in middle childhood and early adolescence. Estimated effects are slightly larger for age 7/8 reading (-.07 vs. -.05) than later reading, but identical for children’s math achievement (-.08 and -.09).  

Other dimensions of socioemotional behavior are not as consistently predictive of children’s achievement. Antisocial behavior predicts lower reading achievement at age 13/14 (-.05), it is not associated with reading at age 7/8, although the estimate is not statistically significant. 

[Insert Table B4 about here]

 Considering grade retention, the results indicate that children’s self regulatory behavior is associated with the likelihood of being retained in grade by the age of 13/14. For example, a one standard deviation increase above the mean is associated with a 4% higher probability of having been retained. However, adding covariates decreases the estimated effects to non-significance suggesting that changes in children’s preschool socioemotional behavior are not uniquely associated with their later school progression.

Spline regressions were conducted to determine if the effects of early hyperactivity and achievement were non-linear, perhaps with improvements among children with higher levels of hyperactivity and lower levels of achievement more predictive of subsequent achievement at age 13/14 (results not shown). The effects were allowed to differ for children whose scores were in the top half of the hyperactivity score and the bottom half achievement measures. The results from these analyses indicate that the effects of children’s hyperactivity are non-linear, such that increments in higher levels of hyperactive behavior are more detrimental to children’s math achievement (-.15) than increments to lower levels of the same behavior (-.00). This pattern of hyperactivity effects is also apparent for reading achievement (-.09 vs. .00), but the standard errors are large and the coefficients do not reach statistical significance. There is no evidence that early achievement’s effects on later achievement are non-linear. 

Subgroup models

Do these average early behavior and achievement effects mask differences across boys and girls or high and low SES children? With respect to early adolescent achievement, it appears that the pattern of effects for children’s early skills and behavior does not systematically differ according to gender or SES background (See Table B5). The only exception is that early reading skills appears to be particularly predictive of reading for boys. 

[Insert Table B5 about here]

[Insert Table B6 about here]

Appendix C
NICHD Study of Early Child Care and Youth Development sample, measures, and results

Sample


Baseline data were collected on 1,364 children.  The number of cases with valid achievement data is 1,025 in first grade, 1,012 in third grade, and 993 in fifth grade, with attrition rates of 25, 26, and 27 percent, respectively.  Many of the children who remained in the study did not have complete data across all of the measures.  Cases were excluded from the sample if they were missing data on the dependent variables or if they were missing more than three of the sources of information on key independent variables. An additional 31 cases with invalid language test scores at either 3 or 4 ½ years of age were excluded.  Missing data reduced the analysis samples to approximately 981 at first grade, 928 at third grade, and 907 at fifth grade.

Dependent Variables


The means and standard deviations of key dependent and independent variables are presented in Table C1. Key dependent variables consist of achievement test scores and teacher reports of reading and math achievement at first, third, and fifth grade, and parent report of grade retention over the course of the first six years of school (includes kindergarten).

The Woodcock-Johnson Psycho-Educational Battery– Revised (WJ-R) tests were individually administered to children during the spring of the first, third, and fifth grade years (Woodcock & Johnson, 1989; Woodcock, 1990). Raw scores for each test are converted into W scores (a special transformation of the Rasch ability scale) which have equal interval units and are set to approximate the average performance of beginning fifth-grade students (centered on a value of 500). At third and fifth grades, the broad reading score includes the letter-word identification and passage comprehension tests (5th grade α =.92; 3rd grade α =.93). The first five letter-word identification items require the child to match a pictographic representation of a word with an actual picture of the object, and the remaining items measure skills in identifying isolated letters and words. The first four passage comprehension items require the child to point to the picture represented by a phrase (multiple-choice format), and for the remaining items the child reads a short passage and identifies a missing key word that would be appropriate in the context of the passage. The number of scales administered from the WJ-R differed somewhat at the spring of first grade assessment from what was administered at third and fifth grades. At first grade, the mean of the WJ-R letter-word identification (α =.92) and word attack (α=.92) scales was used as a measure of reading achievement. The word attack scale measures a child’s ability to apply phonic and structural analysis skills to the pronunciation of unfamiliar printed words.

At third and fifth grades, the broad math score includes applied problems and calculation tests (5th grade α =.92; 3rd grade α =.89). The applied problems scale measures the child’s skill in analyzing and solving practical problems in mathematics. This scale requires children to recognize the procedure to be followed and then perform relatively simple calculations. The calculation scale measures the child’s skill in performing mathematical calculations including addition, subtraction, multiplication, division, and combinations of these basic operations, as well as some geometric, trigonometric, logarithmic, and calculus operations. The calculations involve decimals, fractions, and whole numbers. At first grade, the applied problems scale was used as a measure of math achievement (α =.83). 

At first, third, and fifth grades, teachers reported on the child’s classroom achievement using the Academic Rating Scale, which was adapted from the Academic Skills measure used in the Early Childhood Longitudinal Study (NCES, 2001). The teacher rates the study child’s performance compared with other children at the same grade level on a 5-point scale (1=“Not Yet” to 5=“Proficient”). The items in the language and literacy scale address listening, speaking, and reading and writing behaviors (5th grade 10 items, α =.94; 3rd grade 10 items, α=.95; 1st grade 15 items, α=.95).  Examples include “reads fifth grade text (fiction) independently with comprehension”, and “composes multi-paragraph stories/reports with a clear beginning, middle, and end”.  The items in the mathematical thinking scale address the child’s ability to perceive, understand, and utilize skills in solving mathematical problems (5th grade13 items, α =.92; 3rd grade13 items, α =.91; 1st grade 10 items, α =.92).  Examples of fifth grade items include “shows understanding of place value” and “recognizes properties of shapes such as area, perimeter, and volume”.
Mothers (or alternate primary caregivers) were asked several questions about the schools the study child attended each year. As part of this interview, mothers were asked to indicate the start and stop dates for each school attended within each grade level. We used this information to calculate a dichotomous variable indicating whether or not the child ever repeated a grade from kindergarten through the end of fifth grade (99/1059 children in the sample with valid data through sixth grade had ever repeated a grade; 35 repeated kindergarten, 27 repeated first grade, 18 repeated second grade, 11 repeated third grade, 5 repeated fourth grade, and 6 repeated fifth grade).

 [Insert Table C1 about here]

Key Independent Variables

At age 4 ½, the WJ-R letter-word identification scale was used to measure early reading skill (α =.84), the applied problems scale is used to measure early skill in mathematics (α =.84), and the memory for sentences scale, a measure of short-term memory that requires the child to make use of sentence meaning to aid in recall, is used to measure cognitive ability (α =.82). 

The Preschool Language Scale–3 (Zimmerman, Steiner & Pond, 1979) was administered during the home visit at age 4 ½ in order to measure the auditory comprehension and expressive communication skills. Because the two scales are highly correlated (.70), only the expressive communication standard score was used in this study. The scale includes 48 items that require the child to “say” what he/she understands (scored “1” for each question if the pass criterion is met or if the child self-corrects a response; scored “0” if the pass criterion is not met or for partially correct or incomplete responses).

Sustained attention and impulsivity were assessed using a 7 ½ minute Continuous Performance Task (CPT), during the laboratory visit at age 4 ½ (Rosvold, Mirsky, Sarason, Bransome & Beck, 1956). Children viewed dot-matrix computer-generated images that were presented on a 2-inch square screen. The child was asked to press a button “as fast as you can” each time the target stimulus (a chair) appeared and to inhibit responding to nontarget stimuli (e.g., butterfly, flower, etc.). The percentage of correct responses to target stimuli was used as a measure of sustained attention and the percentage of incorrect responses to non-target stimuli was used as a measure of impulsivity. 

In the fall of the kindergarten year, teachers rated children’s attention problems, internalizing problems, and aggressive behavior using the Teacher Report Form of the Child Behavior Checklist for ages 4-18 (Achenbach, 1991). Teachers responded to 120 items which asked whether the study child currently or during the previous two months had displayed a range of behavioral/emotional problems using a 3-point scale (0 “not true” to 2 “very true”). Narrow band T-scores for attention problems (i.e., can’t concentrate, can’t sit still, confused, fails to finish things, fidgets, day-dreams, difficulty following directions, acts young) and aggression (i.e., argues, defiant, brags, demands a lot of attention, disobedient at school, disturbs other pupils, jealous, fights, cruelty, talks out of turn) and the broad band T-score for internalizing problems (i.e., shy, sad, withdrawn, complains of headaches, complains of nausea, afraid of making mistakes, worries) are used.

Teachers also completed the Social Skills Rating System (SSRS K-6 version) in the fall of the kindergarten year (Gresham & Elliott, 1990). Teachers rated the frequency of a series of behaviors using a 3-point scale from 0 (never) to 3 (very often). The teacher version of the SSRS (α =.93) includes three subscales: cooperation (i.e., paying attention to teacher’s instructions), assertion (i.e., volunteering to help), and self-control in conflict situations (i.e., responding to teasing or peer pressure appropriately). The standardized total score is used in the analyses.

Key Control Variables at Age 3

The Bracken School Readiness Composite (SRC) subscale of the BBCS Diagnostic Scale was administered to children at 3 years of age (Bracken, 1984). The SRC tests the child's knowledge of the following basic concepts: color, letter identification, number/counting, comparisons, and shape (α =.93). 

The Reynell Developmental Language Scale (RDLS), an observational assessment specifically tailored to detect changes in language development in young children, was administered at the age 3 assessment (Reynell, 1990). The RDLS has two 67-item scales: Verbal Comprehension (α =.93) and Expressive Language (α =.86). 

Problem behaviors including internalizing and externalizing symptoms at age 3 were rated by mothers using the Achenbach Child Behavior Checklist (CBCL) for ages 2-3 (Achenbach, 1992). Children were rated on 99 items describing behavioral/emotional problems during the previous two months on a 3-point scale from 0 (not true of child) to 2 (very true of the child). 

A forbidden toy task was administered and videotaped during the laboratory visit at age 3. Child was allowed to play with an attractive toy. Then the experimenter told the child that she had some work to do, and the child could play with other toys that were previously played with, but he/she could not touch the attractive toy until told to do so. The attractive toy was placed at arms length from the child and the experimenter sat in the corner of the room doing paperwork for 2.5 minutes. After 2.5 minutes the examiner returned and allowed to play with the attractive toy. Active engagement time with the forbidden toy was used as a measure of impulsivity (inter-rater reliability was .98). 

Covariates
Means and standard deviations of the full set of covariates can be found in Table C7. A variety of measures of child and family characteristics were collected at multiple points during a child’s infancy and early childhood. Baseline information about the child, including gender, ethnicity, and birth order was provided by the mother at the time of study enrollment. At the age 4 ½ assessment period, mothers rated the child’s general health since the last interview on a 4-point scale ranging from 1 (poor health) to 4 (excellent health).

Information about the child’s home environment, including the number of children in the household and household structure was collected at the age 4 ½ interview. A composite parenting quality score was created by averaging standardized ratings of observed maternal sensitivity and of observed home environmental quality as measured by the Home Observation for Measurement of the Environment (HOME; Caldwell & Bradley, 1984). 
Information regarding parental characteristics including mothers age, and mother’s and partner’s education (in years), job status (categorized along a continuum from low status, laborer/helper type jobs to high status, professional/administrative jobs), and total family income (including mother’s and partner’s earnings, from social security and SSI, TANF, and/or food stamps) was gathered at the age 4 ½ interview. A dummy variable was created indicating whether the family ever received public assistance during the first 4 ½ years of the child’s life. Maternal reports of depressive symptoms were assessed at the age 4 ½ interview (α =.90) using the Center for Epidemiological Studies Depression Scales (Radloff, 1997).

Non-maternal child care was defined as regular care by anyone other than the mother—including care by fathers, relatives, and nannies (whether in home or out of the home), family-day-care providers, and centers—that was routinely scheduled each week. Parents reported the study children’s hours of routine non-maternal care during the phone and personal interviews conducted at approximately 3-month intervals (called epochs) between birth and age 4 ½. For each epoch, the child’s primary care arrangement was classified as center-based or home-based (any home-based care in the child’s own home or another person’s home). Epochs in which children were in non-maternal care for less than 10 hours per week were coded as exclusive maternal care. The two indicators of type of care were constructed included the proportion of epochs in which the child received care in a center and the proportion of epochs in a home-based setting. 
Average Quality of Care was defined by the caregiver-child interaction and stimulation. Observational assessments were conducted in the primary child care arrangement at ages 6, 15, 24, 36, and 54 months. Quality was assessed during two half-day visits scheduled within a 2-week interval at 6-36 months and one half-day visit at 54 months. Observers completed four 44-minute cycles of the Observational Record of the Caregiving Environment (ORCE) per child age through 36 months and two 44-minute ORCE cycles at 54 months. Detailed descriptions of the ORCE assessments can be found in NICHD Early Child Care Research Network (2002), including coding definitions, training procedures, and inter-observer agreement. Reliability exceeded .90 at 6 months, .86 at 15 months, .81 at 24 months, .80 at 36- months and .90 at 54 months. Complete operational and observation manuals can be found at http://secc.rti.org/.

Correlations

Correlations among key analysis variables are presented in Table C2. At the zero-order level, early reading, math, cognitive, and language ability show strong relations to both achievement test scores and teacher reports of classroom achievement at first, third, and fifth grades (size of the correlations rage from .29 to .60). Of the non-academic measures examined, kindergarten teacher reports of attention problems and social skills show the strongest associations with later achievement (absolute value of correlations range from .25 to .38), followed by the two independent measures of attention (from the Continuous Performance Task), impulsivity and sustained attention (absolute value of correlations range from .14 to .29). The remaining measures of socioemotional behavior, internalizing problems and aggression, show a small, negative association with later school achievement and are much smaller than the correlations between early and later achievement test scores (correlations range from -.05 to -.21).

[Insert Table C2 about here]

We regressed children’s math and language performance at fifth, third, and first grade on reading, math, cognitive, and expressive language test scores, and performance on impulsivity and sustained attention laboratory tasks at age 4 ½ and teachers’ ratings of attention problems, internalizing problems, aggressive behavior, and social skills in kindergarten using the ordinary least squares method. Analysis variables have been standardized using full sample standard deviations to allow comparisons across domains and with the correlations presented in Table C2. In order to maximize the sample size for the analysis, cases with missing data were flagged with a dichotomous variable, which was included in the regressions, and values of zero were assigned to independent variables with missing data. Cases that were missing dependent variables and those missing more than 3 sources of information for the key independent variables were dropped from the analyses. 

The multivariate models tested in this paper are presented in order of complexity, beginning with a basic model (model 1) that includes early math, reading, cognitive ability, impulsivity, and sustained attention measured prior to school entry (age 4 ½), and teacher report of attention problems, internalizing problems, aggressive behavior, and social skills measured in the fall of the kindergarten year. Model 2 adds an extensive list of child and family covariates (means and standard deviations can be found in Table C7). Model 3 adds prior measures of school readiness including: basic knowledge, expressive and receptive vocabulary, impulsivity, and maternal ratings of internalizing and externalizing problems at age 3; this model represents change in basic skills and attention and socioemotional behavior over the preschool period (between age 3 and age 4.5 or the fall of kindergarten). We then tested for sub-group differences based on child gender and tested for non-linear effects using piecewise linear (spline) functions.

Basic Models


Fifth grade achievement results are displayed in Table C3. The coefficients for the age 4 ½ Woodcock-Johnson reading test decrease in size and the amount of variance accounted for increases as the models increase in complexity, particularly in the case of the achievement test score outcomes. The size of the attention and socioemotional skills coefficients change little as the covariates are added, and, overall, the amount of variance accounted stays about the same across model specifications for teacher reported achievement outcomes. 

This discussion focuses on Model 3, which can be interpreted as the effect of a one-standard deviation change in a given independent variable over the course of the preschool years. High scores on the early reading and language tests and low levels of attention problems in kindergarten were the strongest predictors of fifth grade reading test scores (net of age 3 school readiness and behavior). Children with high scores on the cognitive ability test and those who were rated high on aggressive behavior by their kindergarten teachers also performed well on the reading test. Early math test scores and kindergarten teacher ratings of attention were the strongest predictors of later math achievement test scores. The effect of early reading, expressive communication, and impulsivity scores were about half as large as early math test scores. 

Turning to teacher reports of achievement, a high expressive communication score at age 4 ½ was the strongest predictor of classroom reading achievement at the end of fifth grade. A set of other predictors that showed about the same predictive power include: high test scores in math and reading at age 4 ½, low levels of attention problems, and high levels of social skills, internalizing problems, and aggressive behavior as reported by kindergarten teachers. Kindergarten teacher ratings of attention problems show a strong, negative association with teacher reported math achievement. 

The relation of teacher rated attention problems to later reading achievement is not as strong as that of early reading to fifth grade reading, but predicts math achievement as strongly as early math test scores and more strongly than early reading test scores. Interestingly, children rated high on aggressive behavior were rated high on reading and math ability (sub-group analyses revealed that this was true for boys only) and children rated high on internalizing problems had high levels of classroom achievement in reading (subgroup analyses indicated that this was true only of girls). Recall that, at the zero-order level, both aggressive behavior and attention problems are negatively related to achievement (see Table C3). Results from additional analyses that did not include the attention-related measures of impulsivity, sustained attention, and teacher-rated attention problems in the models indicated that social skills show a positive (and statistically significant) association, and aggression is unrelated to both test scores and teacher-reported achievement. This suggests a suppressor effect of attention—i.e., children with attention problems and difficulties with socioemotional behaviors are worst off in terms of their achievement. 

In order to investigate the possibility that the including prior test scores in the models rob some of the explanatory power of attention and socioemotional behavior, we re-estimated the full-control models at fifth grade and omitted our school-entry measures of reading, math, language, and cognitive skills (but retaining all other control variables).  These results are shown in the fourth column of Table C3 (Model 4).  The size of the behavior coefficients increase slightly, but the overall pattern of results is similar to those obtained in Model 3.    

Another practical measure of school achievement is timely grade promotion. We calculated the marginal effects from a logistic regression predicting whether the child had ever been retained in grade over the period between kindergarten and the end of fifth grade (results not shown). Here the early attention and socioemotional skills were better predictors of grade retention than were early academic skills. A one standard-deviation increase in teacher reported attention problems is associated with a 3.08 percentage point increase in the probability of grade repetition. A one standard-deviation increase in impulsivity as measured by the continuous performance task (CPT) is associated with a 1.91 % reduction in grade repetition, and an increase in kindergarten teacher ratings of aggression is associated with a 2.20% reduction in grade repetition. Of the early academic skills, only the letter-word identification scale at age 4 ½ was statistically significant at conventional levels.  Specifically, a one standard-deviation increase in early reading ability is associated with 1.76% reduction in the probability of ever being retained in grade. A marginally significant effect was observed for expressive communication, such that greater oral language ability at age 4 ½ was associated with a 1.63% reduction in probability of grade retention (p<.10).

[Insert Table C3 about here]

Comparisons of different missing data estimation techniques—missing data dummies, multiple imputation, and listwise deletion— are presented in Tables C4.1 and C4.2.  In both tables the results from the fully controlled models with missing data dummy variables from table C3 are included in order to compare the coefficient estimates across the different techniques.  As shown in table C4.1, compared to those with missing data dummy variables (columns labeled “Dum”), estimates from multiple imputation models (columns labeled “MI”) produce coefficients for academic skills that are larger in magnitude by about .02, and estimates for attention problems and socioemotional behavior are smaller in magnitude, differences ranges from .02 to .06.  The overall pattern of effects is similar across the two missing data techniques, but the level of statistical significance changes for approximately 1/3 of the coefficients.  

Turning to the coefficients reported in Table C4.2, larger differences are found between the missing data dummy variables and those from listwise deletion (columns labeled “List”).  When listwise deletion is used, the sample size is reduced considerably, the size of the coefficients generally decreases, and the level of statistical significance changes for more than half of the coefficients.  In summary, across all three techniques for handling missing data, the pattern of results and the coefficient estimates are most consistent between missing data dummy estimates and multiple imputation. It should be noted, however, that there was some consistency between the two alternative techniques for handling missing data in comparison with the missing data dummy technique.  

[Insert Table C3.1 about here]

[Insert Table C3.2 about here]


Third grade achievement results are presented in Table C4. Early reading test scores are the strongest predictor of third grade reading test scores, followed by attention in kindergarten. The coefficients for previous cognitive, math, and language test scores, aggressive behavior, and internalizing problems are about one half the size of the coefficient for prior reading test score. Prior test scores in math and reading and kindergarten teacher ratings of attention were strong predictors of third grade math test scores. Previous language test scores and kindergarten teacher report of internalizing problems also predicted math test scores, but the size of the coefficients were smaller than the other predictors in the model. 

Previous math test score is the strongest predictor of third grade teacher-rated reading, followed by prior reading test score.  Kindergarten teacher ratings of attention, social skills, internalizing problems, and previous language test score were also associated with teacher-rated reading. The pattern of teacher-reported math achievement results at third grade is similar to those observed at fifth grade. Children who were rated as having high levels of attention problems in kindergarten were rated low on math achievement by third grade teachers. High scores on early math and reading tests were also related to classroom achievement in math. 

[Insert Table C4 about here]

First grade achievement results are presented in Table C5. A high score on the early reading test is the strongest predictor of achievement on the first grade reading test. Kindergarten teacher rated attention, previous math test score, and aggressive behavior are also statistically significant predictors of reading test scores, but the size of the coefficients are about two-thirds smaller than the coefficient for prior reading test score. Prior math test score and, to a lesser extent, prior reading test score are the best predictors of first grade math test scores. Children with good expressive communication and cognitive ability, those rated low on attention problems by their kindergarten teachers, and those with high performance on the sustained attention task at age 4 ½ also had high math test scores at first grade. 


Overall, reading test scores are strongest predictors of teacher reported achievement. Children who score high on reading tests at age 4 ½ (net of age 3 school readiness and behavior) are rated high on both math and reading by their first grade teachers. Tests of cognitive ability and expressive communication at age 4 ½ are unrelated to teacher ratings of reading and math in first grade. High performance on the sustained attention task at age 4 ½ and kindergarten teachers’ ratings of classroom behavior predicted first grade teacher reports of math and reading. Specifically, children who demonstrated low levels of attention problems, and high levels of aggressive behavior and social skills in kindergarten were rated high in reading and math by their first grade teachers. 

 [Insert Table C5 about here]


One might expect the gains in early skills matter more for children who begin school with low-levels of early skills. In order to test for non-linear effects, we ran a set of models using piecewise, linear (spline) regressions, which allowed for different coefficients for the lowest one-third and the highest two-thirds of the sample on a given independent variable (results not shown). No significant differences were found, indicating that the slopes did not differ for the low- and high-scoring groups.

Subgroup Models


Separate analyses for boys and girls are shown in Table C6. Coefficients between groups for each subgroup analysis were tested for significant differences using a standard mean difference test. Overall, the patterns of association between reading and math test scores at age 4 ½ and test performance and fifth-grade teacher ratings and were similar for boys and girls. Although not all of the coefficients for other variables were statistically significant, perhaps because of the smaller number of cases within each subgroup, many of the patterns were similar to those for the full sample. 

Three notable gender differences were found.  Kindergarten teacher reports of internalizing problems predicted high scores on the Woodcock-Johnson reading test at fifth grade for girls but not boys, and kindergarten teacher reports of aggressive behavior predicted high fifth grade reading and math test scores for boys but not girls. Finally, prior math test scores at age 4 ½ predicted higher teacher-rated reading for girls but not boys. We were unable to test for SES differences because the size of the low-income sample is too small relative to the number of independent variables in the model.  

 [Insert Table C6 about here]

[Insert Table C7 about here]

Appendix D

IHDP sample, measures, and results
Sample

The primary analysis group of the IHDP sample consisted of 985 infants and their families. There was a small amount of attrition to the sample over time: 93% of the sample was retained at age 3 (n=913; IHDP, 1990), 82% at age 5 (n=807), and 89% at age 8 (n=874; McCarton, Brooks-Gunn, et al., 1997). In this study, 70 children who were born extremely low birth weight (ELBW; 1000 grams or less) were excluded from the sample. ELBW children differ markedly from other LBW children. Of the remaining children, cognitive data was available for 843 children at age 3, 745 children at age 5, and 787 children at age 8. Subjects who were not missing data on all cognitive measures, behavioral assessments at age 3 and 5, or initial status and control ,variables were included in the analysis sample of 690 children (644 children for maternal report of grade retention). 
Dependent Variables

Academic achievement at age 8 is measured by the Woodcock-Johnson Tests of Achievement-Revised (Woodcock & Johnson, 1990), focusing on the broad math and broad reading scales of the Woodcock-Johnson. Reliabilities for the achievement clusters are in the .90s. These standardized tests are normed so that the mean score is 100 and the standard deviation is 15 for the Woodcock-Johnson.  The means and standard deviations for our sample are provided in Table D1. 


Mothers provided reports of their child’s grade retention at age 8. The grade retention variable is a dummy variable indicating whether the child ever repeated a grade.

[Insert Table D1 about here]

Key Independent Variables

Cognitive functioning at age 5 is measured by the Wechsler Preschool and Primary Scale of Intelligence (WPPSI; Wechsler, 1967), a test developed for use with children between the ages of 4 and 6 1/2 years. The reliability of verbal IQ and performance IQ is .94 and .93, respectively (Sattler, 1982). Verbal IQ assesses language expression, comprehension, listening, and problem solving ability. It consists of the information, comprehension, arithmetic, vocabulary, similarities, and sentences scales. Performance IQ assesses nonverbal problem solving, perceptual organization, speed, and visual-motor skills. Performance IQ consists of the object assembly, geometric design, block design, mazes, picture completion, and animal pegs scales. 


Behavioral functioning at age 5 is measured by the Child Behavior Checklist (version for ages 4 to 16; Achenbach & Edelbrock, 1984).  The CBCL is a 120-item questionnaire that measures behavioral competence. Mothers characterize statements about their child as not true (0), often or very true (2) for behavior within the past six months. The total CBCL, less the three items pertaining to attention, is used with higher scores indicating more behavior problems. The means and standard deviations for our behavior problem measures are presented in Table D1. 


Attention is measured at age 5 using three items relating to attention from the Achenbach Child Behavior Checklist. Mothers characterize statements about their child as not true (0), often or very true (2) for behavior within the past six months. The three items are: can’t concentrate or pay attention for long, can’t sit still or restless, and can’t stand waiting/wants everything now.  These items were summed to create a measure of attention problems (range=0 to 6; α =.61). Similar to the total CBCL score, higher scores indicate more behavior problems.  Descriptive information for our attention measures is provided in Table D1.

Covariates

At 36 months of age, cognitive functioning is measured with the Stanford-Binet Intelligence Scale Form L-M, 3rd edition (Terman & Merrill 1973). It is the most widely used intelligence test for this age group (Anastasi, 1988; Sattler, 1982). Reliability data are not available for the 3rd edition, however, for the 4th edition it is .97 (Thorndike, Hagen, & Sattler, 1986). Behavioral functioning at age 3 is measured by the Child Behavior Checklist for Ages 2-3 (CBCL/2-3; Achenbach, Edelbrock, & Howell 1987). The CBCL/2-3 is a 99-item questionnaire that measures behavioral competence. It has adequate reliability and validity (Achenbach et al. 1987).  Mothers rate the degree to which statements about their child are not true (0) to very true or often true (2) within the past two months. The total CBCL score is used, with higher indicating more behavior problems.


Sustained attention is measured at age 3 using the test observer’s rating of the child’s behavior during the administration of the Stanford-Binet Intelligence test. These items assess the child’s attention, activity level, response time, emotional independence, persistence, and reaction to failure (1=very poor response to 5=optimal response).The sum of the eight items were used to create this measure, with higher scores indicating greater attention (α =.94).

To control for differences across the 8 study sites, seven dummy variables were created and included in our regression analyses.  In addition, a number of child initial health status variables, maternal and family characteristics were controlled for. Descriptive statistics for these variables are show in table D5.  
Correlations


 Correlations between the different cognitive tests, presented in Table D2, reveal math and reading scores at age 8 are highly correlated with performance and verbal scores at age 5.  Attention problems and behavior problems at age 5 are negatively correlated with test scores at ages 5 and 8.

[Insert Table D2 about here]

Basic Models


Four OLS multiple linear regression models were run for our age 8 Woodcock Johnson Broad Math and Reading scores. The first model controls for cognitive test scores (WPPSI verbal and performance IQ) and Achenbach behavior problems and attention problems measured close to the time of school entry (age 5) to assess their relative contribution to school achievement. The second model adds controls for study site and treatment status and child (birth weight, neonatal health, gender) and family variables (number of children, maternal race, maternal education, age, and marital status at birth, average family income-to-needs ratio, HOME score, maternal verbal test score [PPVT], and depressive symptoms).  This model will assess whether the associations observed in the first model are accounted for by differences in children’s family environments. The third model adds controls for cognitive test (Stanford-Binet), Achenbach behavior problems prior to school entry, and observer’s ratings of attention (age 3) to examine the incremental effect of cognitive skills, behavior, and attention to school achievement.  The fourth model removes age 5 cognitive test scores from the regression analysis to examine the effect of behavior problems and attention problems. All variables have been standardized using full sample standard deviations to allow across domain comparisons. Descriptive statistics for all control variables added to Models 2 and 3 are presented in Table D5.

Table D3 presents the results for the math and reading scores.  In the first model (columns 1 and 5), both verbal and performance IQ are associated with math and reading scores. Attention problems, but not overall behavior problems, are associated with math and reading scores. When family characteristics are added to the model (columns 2 and 6), the effects of verbal and performance IQ remain basically unchanged. Attention problems remain significantly associated with math scores, but are marginally associated with reading scores. When prior controls for verbal and performance IQ, behavior, and attention are added in the third model (columns 3 and 7), the coefficients for verbal and performance IQ remain associated with math and reading scores. These results suggest that if there are two children with the same test scores at age 3, the increment in test scores from age 3 to 5 persists through age 8. Attention problems remain associated with worse math achievement, but not reading achievement. Finally, when age 5 cognitive scores are removed from the regression model (columns 4 and 8), only attention problems are associated with worse math and reading scores.

The results for grade retention reveal that verbal IQ at age 5 is a significant predictor of grade retention (Table D3 columns 9 to 12). Students one standard deviation above the mean in verbal IQ are seven percentage points less likely to have been retained by age 8. This result remains significant even when family variables and our prior controls at age 3 are entered. For these models, students one standard deviation above the mean in verbal IQ are 3 percentage points less likely to have been retained by age 8. Unlike previous models, the association between performance IQ and grade retention is not significant.  

[Insert Table D3 about here]

Subgroup Models 

Table D4 presents the results of our third regression model by gender, ethnicity, and SES subgroups. Coefficients for verbal and performance IQ are generally consistent across all subgroups. Verbal and performance IQ are associated with math and reading scores for boys and girls, for black and white children, and for high SES children (defined as the top 25% of the distribution) and low SES groups (defined as the bottom 25%). Only one significant interaction between our subgroups and independent variables was found. Attention problems are associated with reading scores for black children, but not for white children.  The interaction between attention and ethnicity is not significant for math scores. Attention problems are not associated with math and reading scores for low SES or high SES groups. Behavior problems are not associated with math or reading scores for any of the subgroups.  Further analyses examining the possibility of non-linear effects using spline regressions were not conducted because of sample size limitations.
 
Cognitive skills were the strongest predictor of math and reading scores.  Cognitive skills at the time of school entry were significantly associated with math and reading scores, even controlling for early cognitive ability and family background variables. Attention was also a predictor of math and reading scores. However, attention was more strongly correlated with math scores than with reading scores. The results for math scores were significant across our four models. The results for attention attenuate once family level controls are entered in the regression model. Contrary to expectation, behavior problems were not associated with children’s achievement. Correlations between internalizing and externalizing behavior problems and attention at both ages 3 and 5 were very high (r > .70).  Multicollinearity precluded having all of these variables in our regression model. There is no evidence that cognitive skills are more predictive of math and reading scores for certain subgroups of children. Cognitive skills were significantly associated with math and reading scores of black and white children, boys and girls, and low SES and high SES children.

[Insert Table D4 about here]

[Insert Table D5 about here]

Appendix E

MLEPS sample, measures, and results
Sample

The Montreal Longitudinal-Experimental Preschool Study (MLEPS) sample consists of several cohorts with a total size of 1,928 children. For the purposes of this study, the final cohort (N = 559) does not meet the data requirements and is therefore excluded from any analyses. Of the remaining 1,369 participants, 778 began kindergarten in the fall of 1998 while the other 591 began kindergarten in the fall of 1999. There are outcome data (a score for either the Number Knowledge Test or teacher-rated verbal skills in 1st or 3rd grade) for 1,179 students.
 For the third grade outcomes, there are 933 respondents with available data (735 for verbal skills and 887 for the Number Knowledge Test).  Therefore, the attrition rate at 3rd grade is roughly 32 percent.
  There was no demographic data (as provided by the mother) available for 342 of the 1,369 respondents. Of the 933 respondents with a valid 3rd grade outcome, only 724 have any information from the mother with respect to family background and structure variables (with the exception of gender, for which there is complete data). The final sample criteria for the analysis sample (N = 767) was that the participant had a valid 1st or 3rd grade outcome on either of the achievement variables (math or verbal), a valid spring of kindergarten achievement score (PPVT and NKT), and at least 4 of the 5 spring of kindergarten socioemotional behavior items. The majority of missing data is due to missing outcome data at either 1st or 3rd grade, however, there were several participants who were excluded due to missing family background data.

Dependent Variables

Teachers rated children’s verbal skills at the end of grades 1 and 3 using four items: “How would you rate this child’s: (1) understanding in French; (2) using language effectively in French; (3) ability to chose and organize his/her ideas in order to be understood in situations of oral communication; and (4) ability to chose the appropriate way of speaking in situations of oral communication”. Each item was rated on a five-point scale ranging from 1 “Very poor” to 5 “Excellent”. These four items were summed to create an overall verbal skills measure.
 Scale reliability analysis of the four items resulted in an alpha = .95 for grade 1 and alpha = .94 for grade 3. Descriptive statistics for both first and third grade outcome measures and key independent variables are presented in Table E1.

The Number Knowledge Test (NKT) was administered at the end of grades 1 and 3. Norms were developed for children from ages 4 through 10 with both low- and middle-income children from Ontario, Massachusetts, Oregon, and California (Okamoto & Case, 1996). From a previous collaborative study with Robbie Case, we have norms for an adapted, shorter version with 6000 French-Canadian preschool and elementary school children. The versions administered increase in item complexity, testing basic skills such as number positioning, addition, and subtraction (grade 1, individually administered by a trained examiner) and computations involving multiplication, divisions, and fractions (grade 3, standardized group administration and supplemented with short-form items of the National Longitudinal Study of Children and Youth Math Computation Test). The first grade version of the test comprises 22 items, while the third grade version comprises 43-items (ordered in increasing difficulty). Scores are derived by summing the number of correct responses for each student (see Table E1 for means and standard deviations).

[Insert Table E1 about here]

Key Independent Variables


The Peabody Picture Vocabulary Test (PPVT, Forms A and B, French adaptation: Échelle de vocabulaire en images Peabody) was assessed at the end of kindergarten. Administered by trained examiners, the French-version of the PPVT has been standardized by Dunn, Thériault-Whalen, & Dunn (1993). Reliability was established using the split-half method with Spearman-Brown correction for each age group and for both Forms A and B (r = .66 and .85, respectively). Test-retest reliability of the parallel forms was .72 at a one week interval. As with the original version, correlations with other French vocabulary tests and other intelligence tests are high (Dunn et al., 1993).

The Number Knowledge Test (NKT) was administered at the end of kindergarten. From ages 4 through 6, the NKT represents an individually administered assessment of children's informal knowledge of number and conceptual prerequisites of arithmetic operations (Okamoto & Case, 1996). Administered by trained examiners, the test for the youngest children measures the following conceptual prerequisites: (1) knowledge of the number sequence from one to ten; (2) knowledge of the one to one correspondence in which a sequence is mapped onto objects being counted; (3) understanding the cardinal value of each number; (4) understanding the generative rule which relates adjacent cardinal values; and (5) understanding that each successive number represents a set which contains more objects. In a recent psychometric study, the test was shown to have a higher mathematics factor loading than other available preschool tests (Robinson, Abbott, Berninger, & Busse, 1996). For junior kindergarten, the NKT consists of four complex items assessing knowledge of shapes, colors, counting, and basic concept of addition. The kindergarten version comprises 19 items that assess more advanced informal number knowledge.

At the end of kindergarten, the Social Behavior Questionnaire (SBQ, Tremblay et al., 1991) was completed by teachers. This measure assesses children's behavioral adjustment. The items on the questionnaire can be divided into the following conceptual scales: Attentive
 (4 potential items; listens attentively; easily distractible (reverse coded); unable to concentrate (reverse coded); inattentive (reverse coded) - average kindergarten alpha = .82); Prosocial (9 items: shows sympathy toward others; tries to help someone who is hurt; offers to help clean up somebody else’s accidental mess; tries to make peace if there is a conflict; offers to help someone perceived as weaker or less able; consoles a crying or upset peer; helps spontaneously to clean or pick things up; invites others to take part in play; comes to the aid of others - average kindergarten α =.92); Physically Aggressive
 (7 potential items: physical fight at least once a day; threatens others; bullies or is cruel toward others; bites, kicks, and hits; gets into many fights; if accidentally hurt, assumes it was intentional; physically attacks people - average kindergarten α =.72); Anxious (3 items: seems worried or fearful; seems anxious; is nervous or tense - average kindergarten α = .75); Depressed (2 items: seems unhappy, sad, or depressed; cries a lot - average kindergarten α = .53); Hyperactive (5 items: seems agitated and has difficulty staying in one place; keeps moving; seems impulsive; has difficulty waiting his/her turn; difficulty staying calm - average kindergarten α = .90). The SBQ represents a good predictor of later psycho-social adjustment and academic failure (Dobkin, Tremblay, Mâsse, & Vitaro, 1995; Pagani, Tremblay, Vitaro, Boulerice, & McDuff, 2001). National Longitudinal Study of Children and Youth (NLSCY) norms are available from early childhood through age 12. All of the items of the SBQ were rated on a scale of 1 (often or very true) to 3 (never or not true). Items were reverse scored (except for the three negatively worded attentive items) and then summed to create each scale such that a higher value on the scale would indicate a higher degree of the scale construct. The depressed and anxious scales are combined in this analysis into one measure of internalizing problems. The descriptive statistics for each scale are presented in Table E1.

Covariates

At the end of kindergarten, the person-most-knowledgeable (usually the mother) provided data on child characteristics,
 parental socio-demographic factors, home environment,
 early childhood care arrangements, neighborhood characteristics, and parental aspirations and expectations regarding the target child. In order to reduce the amount of missing data, if specific data was not available for the end of kindergarten, information from a prior time point (i.e., either beginning of kindergarten or end of junior kindergarten) was used.
 Additionally, participants with missing values were identified through missing data dummy variables. The participants’ values on the covariate items were then imputed with values of 0 for dichotomous variables and the mean for continuous variables. The missing data dummy variables were included in all regressions. Table E6 reports descriptive statistics for these variables. Finally, parts of the analytic strategy called for standardized measures of prior cognitive abilities. The timing of these assessments depended upon when the child joined the study. As such, the prior cognitive control data is either available at the end of junior kindergarten (350 cases) or at the beginning of kindergarten (417 cases). Prior cognitive control variables were generated by initially standardizing the NKT and PPVT within each time point and then combining the data from both groups to generate a final variable (comprising both time points) with the standardized score from each group.

Correlations

Correlations between cognitive skills in grade 3 and the key independent variables are reported in Table E2. We observe consistent correlations between verbal and math outcomes and their specific cognitive precursors measured at the end of kindergarten. Prosocial, hyperactive, and attentive behavior are also linked with the outcome variables.

Examining the correlations with the socio-emotional behaviors, it is possible to see the positive correlation between attentive behavior and both cognitive skill outcomes in grade 3 (r’s = .30 and .31; columns 1 and 2). The remaining socio-emotional behaviors suggest moderate relations between both prosocial (positive) and hyperactive (negative) behavior and cognitive skills. The correlation patterns are very similar with respect to cognitive skills in grade 1 (columns 3 and 4) and the predictors. The inter-correlations among the socio-emotional behaviors suggest moderate significant relations, with hyperactive and attentive factors showing the highest correlation (r = -.66), but none are large enough to suggest multicollinearity in the regression models.

[Insert Table E2 about here]

Basic Models

Table E3 reports the standardized coefficients (and standard errors) from three models regressing verbal and math skills on end-of-kindergarten NKT, PPVT, and socio-emotional behaviors.
 The first model only tests these key putative indicators of school readiness. The second model adds the full list of sociodemographic and family control variables (see Table E6). The third, fully controlled model further includes prior cognitive skills (earlier PPVT and NKT scores). All of the variables were standardized by full-sample standard deviations so that coefficients across models are comparable.

Interestingly, in the first models both prior achievement variables significantly predict verbal skills (standardized coefficients of .25 and .15, respectively); however, only prior NKT scores are significantly associated with subsequent math skills (.39). The association between end-of-kindergarten NKT and verbal skills is reduced and becomes no longer significant in the fully controlled model (dropping from .15 to .07). Also, controlling for prior abilities reduces the association between end-of-kindergarten PPVT and verbal skills (dropping from .25 to .19). Including these controls also slightly reduces the coefficient between end-of-kindergarten NKT and math skills (dropping from .39 to .29), although it remains a significant predictor.


Among the end-of-kindergarten socio-emotional predictors, attentive behavior predicts higher verbal and math skills. This link remains in the fully controlled model. The positive link between attention and verbal skills is larger than that with math skills (.20 and .14, respectively). Also notable is that hyperactive behavior has a marginal, but not significant, positive effect on verbal ability (.12, p = .054) while it demonstrates a negative, significant effect on math skills (-.11) in the fully controlled models. None of the other socio-emotional behaviors reported in Table E3 have significant effects on verbal and math skills. Among the prior cognitive controls, only the NKT has a significant, positive relation with both later verbal and math skills (.19 and .17, respectively). However, the PPVT did not significantly influence either outcome. 

[Insert Table E3 about here]


The results from similar models estimating the influence of end-of-kindergarten cognitive and socio-emotional measures upon first grade verbal and math skills are presented in Table E4. The coefficients represent standardized betas from the three aforementioned models. The pattern of results for the outcomes is nearly identical to those reported for third grade: End-of-kindergarten NKT and PPVT significantly predict verbal ability; whereas, only end-of-kindergarten NKT significantly predicts math skills. The magnitude of these associations is somewhat subdued upon the inclusion of both socio-demographic control variables and prior cognitive controls. Once again, end-of- kindergarten attentive behavior has a significant positive association with both verbal and math skills. However, in contrast to the third grade, the magnitude of the associations between attentive behavior and both cognitive outcomes are more similar (.15 and .13, respectively), perhaps suggesting the links with early attentive behavior become stronger over time, especially for verbal abilities. There are no other significant associations between the socio-emotional behaviors and first grade outcomes.

The prior cognitive controls are also significantly predictive of first grade outcomes. Both prior PPVT and NKT are positively associated with later verbal skills (.17 and .17, respectively). However, only prior NKT is significantly associated with later math skills (.13). Aside from the association between prior PPVT and later verbal skills, these results are similar to those for the third grade outcomes.

[Insert Table E4 about here]


Tables E4.1, E4.2, and E4.3 present the results comparing multiple imputation, case weights, and listwise deletion to the missing data dummy approach.  Across all four methods the results are consistent.  Using these different missing data techniques does not change the pattern of results shown in table E4. However, the estimates using listwise deletion shown in table E4.3 have few statistically significant coefficients—the sample size falls from 400-500 to approximately 150 when using this technique. 

[Insert Table E4.1 about here]

[Insert Table E4.2 about here]

[Insert Table E4.3 about here]

Subgroup Models

For the subgroup analyses, the results for the fully controlled regressions are only reported for long-term cognitive outcomes (grade 3) in Table E5. Our first subgroup regression models predicting verbal and math skills were conducted separately for boys and girls.

Our second set of fully controlled subgroup analyses predicting long-term verbal and math outcomes were conducted separately by linguistic status in columns 3 (linguistic-majority, representing native French-speakers) and 4 (linguistic-minority, representing a language other than French spoken at home). The characteristics of Montreal are distinctive from other Canadian cities, in that although the country adopts a bilingual (English and French) policy, the only official language in the province of Quebec is French. For children of newcomers, this means that the language of instruction is French. There are historical and socio-cultural issues concerning the French language in Canada that parallel some of the concerns that justify racial and ethnic categories for analyses in American data sets.

The coefficients between groups for each subgroup analysis were tested for significant differences using a standard mean difference test. Between the male and female coefficients, the only significant difference was found for the effect of attentive behavior on third grade math achievement (.01 and .32, respectively): Females gain a nearly one-third increase in math achievement for every standard unit increase in attentive behavior compared to males who see no significant impact of attentive behavior on math achievement. There were no significant differences between the linguistic majority and minority group for any of the key independent variable coefficients for either outcome.

[Insert Table E5 about here]

[Insert Table E6 about here]

Appendix F

British Cohort Study sample, measures, and results
Sample 

The results used here are based on data from cohort members who were also in the two sub-groups of the full sample at 22 and 42 months. The aims of the sub-sample data collection were to identify effects of fetal malnutrition and those at risk were over-sampled. There was also a 10% control group, random sample. Although there were over 17,000 children in the full cohort, the analyses presented here are based only on the information gathered for children in this sub-sample, 2,727 children. Attrition through deaths, name changes, mobility, and refusal has reduced the size of this sub-sample such that data are available on approximately 1,750 individuals with recorded achievement tests at age 5 and 10 (1,778 for reading achievement, and 1,753 for achievement in mathematics). Cases missing either the dependent or key independent variables were dropped from the regression analysis. Missing data dummies were used for all control variables. 

Inference about the general population using the non-random components of the sub-sample are likely to be biased if fetal malnutrition is indeed linked both to the development of brain activity and so to performance in development tests, particularly since fetal malnutrition is also linked to unobserved aspects of family background. To deal with this possibility, sensitivity analysis was undertaken by conducting the analyses on the control group separately to test whether results varied from those for the whole sub-sample. 

The results from the change models for the random group are very similar to those for the post-mature infants. These two groups are also very similar in their mean scores at 22 and 42 months. However, the other two groups have below average scores at 42 months and for these groups externalizing behavior is more important than for the control group. While this result is interesting, these two groups each represent only about 3% of the full sample population. Therefore, we have re-weighted the data such that the random control group are given their appropriate full sample weight in the sub-sample analyses. Whereas all children in the full sample who were at risk of fetal malnutrition were selected for the 22 month sub-sample, the probability of sampling was only 10% for the control group. We have, therefore, given the control group an inverse probability weight of 10 in the weighted analyses. The results presented are from models specified on this basis.

Selection of the sub-sample groups was also subject to the important restriction that all the children in these early sub-samples were from two-parent families. This is likely to limit the representativeness of these results, particularly for those concerned with family breakdown. Nonetheless, bearing this exclusion in mind, analysis of these data still sheds light on the question of the relative explanatory power of early abilities and behaviors. 

Dependent Variables

Our key dependent variables consist of student achievement test scores in reading and mathematics, both measured at age 10. Achievement in mathematics was measured by the “Friendly Maths Test” developed by the University of Bristol, specifically for the age 10 sweep of the British Cohort Study, in collaboration with specialists in primary mathematics and was piloted in two halves in Bristol primary schools each on over 400 children. The Friendly Maths Test consists of a total of 72 multiple choice questions and covers concepts including the rules of arithmetic, number skills, place value, fractions, measurement in a variety of forms, algebra, geometry, and statistics. It has a reported reliability of .93. 

Reading achievement was measured by the 67 item Shortened Edinburgh Reading Test which examines children’s vocabulary and word recogniton, as well as their understanding of syntax, sequencing, comprehension, and retention and has a reported reliability of .96. Items were extracted from the full Edinburgh Reading Test after consultation with its authors and were carefully selected to cover a wide age range of ability from seven to thirteen years in a form suitable to straddle the age ten cohort. Particular attention was paid to the lower limit to allow a score to be allocated for very poor readers. The Shortened Edinburgh Reading Test is a self-completion test requiring students to complete answers in a variety of different formats including multiple choice, identification of “out of place” words in sentences, specific questions relating to comprehension passages, and showing understanding through sentence completion.

Descriptive statistics for these measures are shown in Table F1.

Key Independent Variables

In the full sample sweep at age 5, cognitive ability was assessed by a standard test of vocabulary as well as through three specially constructed drawing tasks; copying designs, human figure drawing, and profile drawing. Descriptive statistics are presented in Table F1 below. Vocabulary was examined using the English Picture Vocabulary Test (EPVT). The EPVT is an adaptation by Brimer and Dunn (1962) of the American Peabody Picture Vocabulary Test (PPVT) and measures general verbal ability through assessment of children’s receptive vocabulary. Children are asked to identify one of four pictures which best matches the stimulus word’s meaning. The test is made up of 56 items, arranged in ascending order of difficulty. Testing is stopped after the child makes five consecutive errors in a run of eight consecutive items. 

In the copying designs test, children were asked to copy 8 basic designs as carefully as possible. They were given two attempts at each design but no help by the instructor. Previous studies have used the copying designs test as a means of assessing visual and fine motor control, such as the ability to carefully control a pencil, so as to identify children with marked visual motor difficulties which can sometimes be associated with certain problems of cognitive functioning, particularly in clinical populations (Davie, Butler and Goldstein, 1972; Rutter, Tizard and Whitemore, 1970). For the Human Figure Drawing test, the child is asked to draw the best picture he/she can of a whole person, not just a face or head. Instructors are not permitted to help the child in any way or make suggestions. However, once the child has finished, instructors are allowed to clarify aspects of the drawing. For the Profile Drawing test, the child is asked to complete the profile of a basic head shape given in the test booklet. Again, instructors are not able to provide any assistance. Harris (1963) and Koppitz (1968) show these tests also have good properties of discrimination and reported reliability of .94. 

Externalizing and internalizing behavior problems and attentiveness were also assessed during the age 5 battery of assessments and were based on mother’s ratings on the Rutter Behaviour Problem Scales (Rutter, Tizard & Whitemore, 1970). The scale is made up of 19 items which comprise three subscales: externalizing, internalizing, and inattention problem behaviors. The Rutter Behaviour Problems Scales ask mothers to rate to what degree given statements typify their child’s behavior. Items for each of the sub-scales are measured on a scale of 1 “does not apply” to 3 “certainly applies”. The measure of externalizing problem behaviors consists of eight items that rate the degree to which children fight or bully others, tell lies, take / steal from others, are disobedient, irritable and not well liked by others. The internalizing problem behaviors scale is comprised of five items which rate how often the child is worried, and appears miserable, tearful or distressed, as well as tendencies towards solitary behavior, apprehension over new things or situations, and fussiness or over-particular behavior. The measure of inattention is made up of three items that rate the frequency with which the child is restless, squirmy or fidgety and fails to settle to anything for more than a few moments. The reported reliabilities of these subscales are .72 externalizing, .54 internalizing and .67 inattention problem behaviors respectively. 

 [Insert Table F1 about here]

Covariates

At 42 months, health visitors administering the survey assessed children and asked them to complete a range a different, age appropriate tasks to test current development and emerging IQ. Children were given a number of tasks including measures of early cognitive ability such as counting sequential blocks and a shorter version of the copying designs test administered at age 5, again without assistance. This counting test has a reported reliability of .95, and the copying test has a reported reliability of .83. Speaking and basic vocabulary were assessed by pointing and naming picture tasks, including discrimination tests in which the child had to point to the correct picture when asked “Which one do we eat?” and “Which one swims in the water?” The speaking and vocabulary test has a reported reliability of .79. 

Health visitors also reported on simple measures of observed behavior and rated the child on each of the following items: how easily distracted they were, how shy / withdrawn they were, and how cooperative they were during the assessment. These three early indicators of observed behavior parallel our age 5 mother reported problem behaviors of inattention, internalizing and externalizing behavior respectively.

 At 22 months, again assessed by health visitors, fine locomotor control was assessed by a cube stacking task in which children had to build the tallest tower they could from 1 inch cubes. Language was measured by maternal responses to questions such as “Can he say ‘ma ma’?” and “Does he put two / three / four word sentences together?”, as well as interviewer observations of the child’s speech, for example, by the child pointing to their eyes, hair and nose to illustrate understanding. Responding correctly to commands to “give mummy the pencil” and “put the pencil on the table” were indicators of personal and social development. The language assessment has a reported reliability of .92. Copying tests again assessed early copying and drawing skills. Children were first allowed to scribble spontaneously on the page and then, in turn, the interviewer showed the child how to draw a circle, a vertical line and a cross and asked them to copy each design. Interviewers could show the child again if they failed to try and copy the design the first time. This copying test has a reported reliability of .46.

These tests together with those at 42 months were intended to indicate the general development of children based on the tests used for screening in child health clinics (Chamberlain & Davey, 1976). A pilot study found high correlation between the tests used here and similar, standard tests of development such as the Bayley Scale of Infant Behavior or the Newcastle Survey (Neligan & Prudham, 1969).

We control for an extensive range of distal features of the family environment, measures of parenting style, parental attitudes and mother’s mental health. A full list and descriptive statistics for all these control variables can be found in Table F5.

Correlations 

Bivariate correlations between all outcome and key independent variables are presented in Table F2 and are all significant at p<.05. 
Within-domain associations between earlier cognitive measures and later attainment scores are stronger than the between-domain association of measures of earlier behavioral problems and later attainment. For example, children’s age 5 copying score is highly correlated with age 10 reading (r = .42) and math (r = .43) ability. The correlations of age 5 inattention with age 10 achievement scores however, are weaker and negatively associated with age 10 outcomes: reading (r = -.15) and math (r = -.15). For externalizing behavior the correlations are also negative but slightly higher than for inattention: reading (r = -.21) and math (r = -.18). Internalizing behavior problems show even weaker relations with age 10 academic reading and math attainment. 

[Insert Table F2 about here]

Basic Models 

Turning to the results of the multiple regression analyses, Table F3 shows the regression of the age 10 outcomes on the early achievement and behavioral measures. With the exception of profile drawing, all age 5 cognitive measures are substantial predictors for both reading and math. This broad pattern of cognitive continuity is not altered substantially with the introduction of additional controls to the regression model. Most notably, the copying score remains strongly predictive in model 2, in which it has a change interpretation: .26 for reading and .36 for math, both significant at p<.001. The age 5 copying score has much larger effects on age 10 reading and math than do the other cognitive measures. It is rather striking that the age 5 copying measure also has a substantially larger effect than the age 5 vocabulary measure on age 10 reading. 

In model 2 with all key independent variables and full control sets, inattention at age 5 carries strong negative predictions for age 10 reading and math ability: -.08 for reading and -.09 in math. In model 3 which includes only the attention and problem behavior independent variables, the negative effect of inattention is even stronger (-.11 for reading and -.12 in math), suggesting that some of the effect of inattention is carried within the age 5 cognitive ability tests. There are no persistent effects of externalizing or internalizing problem behavior on either age 10 math or reading in either model specification.

[Insert Table F3 about here]

The long-term explanatory power of the copying score is striking. Change in copying ability between 42 months and 5 years is strongly associated with gains in reading and math scores at age 10. The skills involved in scoring highly in this test appear to be more productive and protective in school than the language skills assessed in the vocabulary tests.

One concern was that the copying score result might be driven by children with a very low score who had mental or physical disabilities and that the variable had no general cognitive predictive power in the rest of the distribution. To test this we relaxed the assumption of continuity in the scoring of this measure and introduced a set of dummy variable measures, indicating the exact score from 1-8 on the copying test. The estimated effect is remarkably linear.


Subgroup Models 

Table F4 presents the results for the sub-group analysis of the age 10 outcomes according to gender and SES. High SES is defined as those in SES groups I, II and low SES IV and V, with SES groups III manual and III non-manual as the reference category." 
The age 5 copying score strongly predicts reading and math achievement for both females and males but only for the high SES group. For both outcomes, the effect of the copying score is substantially and significantly greater for the high SES children than for the low SES group (p<.001). Conversely the effect of the human figure drawing score is stronger for the low SES group (p<.01) for both reading and math.

For females, inattention at age 5 carries negative effects for both age 10 reading achievement (.10) and  math achievement (-.11, both p<.01).   There is also a positive effect of internalizing problem behavior (.18). 
[Insert Table F4 about here]

[Insert Table F5 about here]
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ECLS-K Descriptive Statistics for Measures of Achievement, Attention Skills and Socioemotional Behaviors

M SD

Achievement Test Score

   Reading IRT extrapolation and homonyms .47 (.37)

   Reading IRT evaluation .30 (.27)

   Reading Composite .13 (1.01)

   Math IRT multiplication and division .80 (.29)

   Math IRT place value .44 (.39)

   Math IRT rate and measurement .17 (.29)

   Math Composite .14 (.99)

Teacher Report Achievement

   Reading ARS  3.13 (.73)

   Math ARS  3.36 (.86)

Achievement Test Score

   Reading IRT 69.81 (20.26)

   Math IRT  56.24 (15.64)

Teacher Report Achievement

   Reading ARS 3.53 (.87)

   Math ARS  3.51 (.89)

Spring of 3rd Grade

Spring of 1st Grade
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ECLS-K Descriptive Statistics for Measures of Achievement, Attention Skills, and Socioemotional Behaviors

M SD

   Reading IRT letter recognition .72 (.35)

   Reading IRT beginning sounds .32 (.34)

   Reading IRT ending sounds .18 (.27)

   Reading Composite .03 (1.00)

   Math IRT count (up to 10), number, shape .94 (.15)

   Math IRT count (beyond 10), relative size, patterns .60 (.34)

   Math IRT ordinality, sequence, simple word problems .23 (.32)

   Math Composite .10 (1.00)

   General Knowledge IRT  22.78 (7.45)

Teacher Report Attention Skills

   Approaches to Learning 3.03 (.66)

Teacher Report Socioemotional Behaviors

   Externalizing Problem Behaviors 1.59 (.61)

   Internalizing Problem Behaviors 1.51 (.51)

   Self-Control (Social Skills (I)) 3.11 (.60)

   Interpersonal Skills (Social Skills (II)) 3.01 (.62)

Fall of Kindergarten

Achievement Test Score
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Spring 3rd Grade

Test Score

   1.  Reading Composite 1.00

   2.   Math Composite .67 1.00

Teacher Report

   3.  Reading ARS .58 .53 1.00

   4.  Math ARS .46 .54 .81 1.00

Spring 1st Grade

Test Score

   5.  Reading IRT .67 .59 .59 .49 1.00

   6.  Math IRT .59 .76 .49 .48 .62 1.00

Teacher Report

   7.  Reading ARS .56 .52 .59 .47 .69 .52 1.00

   8.  Math ARS .48 .55 .49 .45 .55 .54 .80 1.00

14 15 16 10 11 12 13 9 8 7 6 5

ECLS-K Correlation Matrix for Spring 3rd Grade Achievement, Spring 1st Grade Achievement, and Fall Kindergarten Test Scores and Teacher Report Measures

4 3 2 1
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Fall Kindergarten

Test Score

   9.   Reading Composite .56 .53 .47 .40 .67 .55 .56 .47 1.00

   10.  Math Composite .61 .68 .49 .44 .63 .70 .56 .54 .75 1.00

   11.  General Knowledge IRT .60 .52 .37 .30 .45 .54 .39 .39 .54 .62 1.00

Teacher Report Attention Skills

   12.  Approaches to Learning .32 .30 .35 .27 .32 .33 .37 .34 .36 .39 .31 1.00

Teacher Report Socioemotional 

Behaviors

   13.  Extern. Prob. Behaviors -.17 -.12 -.18 -.13 -.14 -.13 -.15 -.13 -.13 -.15 -.13 -.50 1.00

   14.   Intern. Prob. Behaviors -.13 -.13 -.14 -.12 -.12 -.14 -.16 -.14 -.15 -.17 -.13 -.37 .24 1.00

   15.  Self-Control (Social Skills (I)) .19 .15 .19 .14 .17 .17 .18 .16 .19 .19 .18 .67 -.68 -.27 1.00

   16.  Interpersonal Skills

         (Social Skills (II)) .22 .17 .22 .16 .19 .19 .22 .19 .22 .22 .22 .69 -.56 -.35 .78 1.00

n=7,299

9 10 11 16 12 13 14 15 2 4 5 6 7 8 3

Note . All correlations are statistically significant at p <.05.

 ECLS-K Correlation Matrix for Spring 3rd Grade Achievement, Spring 1st Grade Achievement, and Fall Kindergarten Test Scores and Teacher Report Measures

1
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and Socioemotional Behaviors

Dependent Variable Spring of 3rd 

Grade:

Independent Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

Fall of Kindergarten

Test Score

   Reading  Composite .20*** .18*** .02*** .05*** .19*** .15*** .13*** .09*** -1.86*** -1.29***

(.01) (.01) (.01) (.01) (.01) (.02) (.02) (.02) (.24) (.20)

    Math Composite .25*** .27*** .56*** .53*** .26*** .31*** .30*** .34*** -2.65*** -1.95***

(.01) (.01) (.01) (.01) (.02) (.02) (.02) (.02) (.28) (.23)

    General Knowledge IRT .32*** .34*** .17*** .16*** .07*** .14*** .03* .10*** -.57** -.32*

(.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.17) (.16)

Teacher Report Attention Skills

   Approaches to Learning .06*** .04** .33*** .07*** .10*** .41*** .18*** .14*** .39*** .13*** .12*** .35*** -1.73*** -1.16***

(.01) (.01) (.02) (.01) (.01) (.01) (.02) (.02) (.02) (.02) (.02) (.02) (.23) (.19)

ECLS-K Coefficients and Standard Errors from Regression Models of Spring 3rd Grade Achievement on Early Academic Skills, Attention Skills, 



Ever retained in grade

a

Reading Composite Math Composite

Teacher Rated Achievement 3rd Grade Achievement Test Score 3rd Grade

Reading Math
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ECLS-K Coefficients and Standard Errors from Regression Models of Spring 3rd Grade Achievement on Early Academic Skills, Attention Skills,  

Dependent Variable Spring of 3rd 

Grade:

Independent Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

Teacher Report Socioemotional

 Behaviors

   Externalizing Problem Behaviors   -.05*** .00 .03 -.02 -.01 .03 -.08*** .00 .03 -.05** .01 .03 .35* .20

(.01) (.01) (.02) (.01) (.01) (.02) (.01) (.02) (.02) (.02) (.02) (.02) (.16) (.13)

   Internalizing Problem Behaviors .01  .00 -.02 -.01 .00 -.02 -.01 -.01 -.03* -.02 -.02 -.02 .14 .15

(.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01) (.13) (.11)

   Self-Control (Social Skills (I)) -.02 .01 -.04 -.01 .00 -.04* -.07*** .01 -.02 -.06*** .01 -.01 .40 .31

(.01) (.02) (.02) (.01) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.22) (.18)

   Interpersonal Skills 

  (Social Skills (II)) .01 .02 .04* -.03* -.02 -.01 .00 .01 .02 -.01 -.01 -.01 .38 .26

(.01) (.02) (.02) (.01) (.01) (.02) (.02) (.02) (.02) (.02) (.02) (.02) (.21) (.17)



and Socioemotional Behaviors

Achievement Test Score 3rd Grade Teacher Rated Achievement 3rd Grade Ever retained in grade

a

Reading Composite Math Composite Math Reading


[image: image7.emf]Table A3 (continued).

Dependent Variable Spring of 3rd 

Grade:

Independent Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

Control Variables Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl.

Classroom fixed effects Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl.

Observations 11851 10779 11595 11926 10833 11656 9564 8776 9289 9426 8647 9148 12393 11248

Number of classrooms (fixed effects) 2579 2767 2586 2775 2292 2445 2280 2434

R

2

.48 .44 .21 .51 .50 .25 .32 .39 .25 .24 .32 .19

Note . All variables are standardized using full sample standard deviations. 

Models (1),(4),(7),(10),(13),(14) standard errors are corrected for classroom clustering using Huber-White methods.

All models include missing data dummies for missing teacher report measures. 

Descriptive statistics for these variables are listed in Appendix Table A6.

"Incl." - This set of measures is included in the regression.

independent variable.

*p <.05, **p <.01, ***p <.001.

Achievement Test Score 3rd Grade

Reading Composite Math Composite Reading Math

 ECLS-K Coefficients and Standard Errors from Regression Models of Spring 3rd Grade Achievement on Early Academic Skills, 

Attention Skills,  and Socioemotional Behaviors

indicate the percentage-point change in the probability of ever being retained associated with a one standard deviation change in the given 

a

Marginal effects from a logistic regression. Dependent variable is an indicator of ever being retained between fall of kindergarten and third grade. Coefficients 

Control variables include fall of kindergarten measures of: child age & gender, parent education, family income, parent occupation, number of siblings, 

preschool child care, mother ever worked, maternal depression, parent expectations, public assistance.  

Teacher Rated Achievement 3rd Grade Ever retained in grade

a


[image: image8.emf]Dependent Variable Spring of 3rd 

Grade:

Independent Variables Dum MI Dum MI Dum MI Dum MI

Fall of Kindergarten

Test Score

  Reading Composite .18 *** .15 *** .05 *** .03 ** .15 *** .12 *** .09 *** .08 ***

(.01) (.01) (.01) (.01) (.02) (.01) (.02) (.01)

  Math Composite .27 *** .26 *** .53 *** .49 *** .31 *** .29 *** .34 *** .30 ***

(.01) (.01) (.01) (.01) (.02) (.01) (.02) (.02)

  General Knowledge IRT .34 *** .29 *** .16 *** .15 *** .14 *** .11 *** .10 *** .07 ***

(.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01)

Teacher Report Attention Skills

  Approaches to Learning .04 *** .07 *** .10 *** .12 *** .14 *** .18 *** .12 *** .16 ***

(.01) (.01) (.01) (.01) (.02) (.01) (.02) (.02)

Teacher Report Socioemotional Behavior

  Externalizing Problem Behaviors .00 -.02 * -.01 -.02 * .00 -.05 *** .01 -.05 **

(.01) (.01) (.01) (.01) (.02) (.01) (.02) (.01)

Reading

Reading Achievement on Early Achievement and Behavior:  Missing Data Dummy vs. Multiple Imputation

Table A3.1

ECLSK Regression Coefficients and Standard Errors from Regression Models of End of Third Grade Teacher-Rated Math and 

Teacher Rated Achievement 3rd Grade Achievement Test Score 3rd Grade

Reading Composite Math Composite Math


[image: image9.emf]Dependent Variable Spring of 3rd 

Grade:

Independent Variables Dum MI Dum MI Dum MI Dum MI

  Internalizing Problem Behaviors .00 .01 .00 .00 -.01 -.00 -.02 .00

(.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01)

  Self-Control (Social Skills (I)) .01 -.03 * .00 -.03 * .01 -.06 *** .01 -.06 **

(.02) (.01) (.02) (.01) (.02) (.02) (.02) (.02)

  Interpersonal Skills (Social Skills (II)) .02 .00 -.02 -.02 .01 -.01 * -.01 -.02

(.02) (.01) (.01) (.01) (.02) (.02) (.02) (.02)

Control Variables Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl.

Classroom Fixed Effects Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl.

Observations 10779 13268 10833 13357 8776 10501 8647 10343

Number of classrooms 2579 2870 2586 2876 2292 2565 2280 2556

R

2

.44 .51 .50 .55 .39 .34 .32 .27

Note.  All variables are standardized using full sample standard deviations.

All models include missing data dummies for missing teacher report measures. 

Descriptive statistics for these variables are listed in Appendix Table A6.

"Incl." - This set of measures is included in the regression.

*p <.05, **p <.01, ***p <.001.

Control variables include fall of kindergarten measures of: child age & gender, parent education, family income, parent occupation, number of siblings, 

preschool child care, mother ever worked, maternal depression, parent expectations, public assistance.  

Table A3.1 (continued)

Reading Composite Math Composite Reading Math

Achievement Test Score 3rd Grade Teacher Rated Achievement 3rd Grade

ECLSK Regression Coefficients and Standard Errors from Regression Models of End of Third Grade Teacher-Rated Math and 

Reading Achievement on Early Achievement and Behavior:  Missing Data Dummy vs. Multiple Imputation


[image: image10.emf]Table A3.2.

Achievement and Behavior:  Missing Data Dummy vs. Non-Response Weights

Dependent Variable Spring of 3rd Grade:

Independent Variables Dum Weighted Dum Weighted Dum Weighted Dum Weighted

Fall of Kindergarten

Test Score

   Reading  Composite .18*** .18*** .05*** .05*** .15*** .15*** .09*** .08***

(.01) (.02) (.01) (.02) (.02) (.02) (.02) (.02)

    Math Composite .27*** .26*** .53*** .51*** .31*** .32*** .34*** .35***

(.01) (.02) (.01) (.02) (.02) (.02) (.02) (.02)

    General Knowledge IRT .34*** .35*** .16*** .18*** .14*** .14*** .10*** .10***

(.01) (.01) (.01) (.01) (.01) (.02) (.01) (.02)

Teacher Report Attention Skills

   Approaches to Learning .04** .05** .10*** .11*** .14*** .16*** .12*** .13***

(.01) (.02) (.01) (.02) (.02) (.02) (.02) (.02)

Teacher Report Socioemotional Behaviors

   Externalizing Problem Behaviors   .00 -.03 -.01 -.02 .00 -.02 .01 .01

(.01) (.02) (.01) (.02) (.02) (.02) (.02) (.02)

Reading Composite Math Composite Reading Math

ECLSK Regression Coefficients and Standard Errors from Regression Models of End of Third Grade Teacher-Rated Verbal Skills and Math Achievement on Early 

Achievement Test Score 3rd Grade Teacher Rated Achievement 3rd Grade
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Achievement and Behavior:  Missing Data Dummy vs. Non-Response Weights

Dependent Variable Spring of 3rd Grade:

Independent Variables Dum Weighted Dum Weighted Dum Weighted Dum Weighted

   Internalizing Problem Behaviors .00 .02 .00 .01 -.01 .00 -.02 -.01

(.01) (.01) (.01) (.01) (.01) (.02) (.01) (.02)

   Self-Control (Social Skills (I)) .01 -.01 .00 -.03 .01 -.01 .01 .00

(.02) (.02) (.02) (.02) (.02) (.03) (.02) (.03)

   Interpersonal Skills (Social Skills (II)) .02 .02 -.02 -.02 .01 .00 -.01 -.01

(.02) (.02) (.01) (.02) (.02) (.02) (.02) (.02)

Control Variables Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl.

Classroom fixed effects Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl.

Observations 10779 10778 10833 10832 8776 8754 8647 8623

Number of classrooms (fixed effects) 2579 2586 2292 2280

R

2

.44 .69 .50 .72 .39 .64 .32 .63

Note.  All variables are standardized using full sample standard deviations.

All models include missing data dummies for missing teacher report measures. 

Descriptive statistics for these variables are listed in Appendix Table A6.

"Incl." - This set of measures is included in the regression.

*p <.05, **p <.01, ***p <.001.

Control variables include fall of kindergarten measures of: child age & gender, parent education, family income, parent occupation, 

preschool child care, mother ever worked, maternal depression, parent expectations, public assistance.  

ECLSK Regression Coefficients and Standard Errors from Regression Models of End of Third Grade Teacher-Rated Verbal Skills and Math Achievement on Early 

Achievement Test Score 3rd Grade Teacher Rated Achievement 3rd Grade

Reading Composite Math Composite Reading Math


[image: image12.emf]Achievement and Behavior:  Missing Data Dummy vs. Listwise Deletion

Dependent Variable Spring of 3rd Grade:

Independent Variables Dum LW Dum LW Dum LW Dum LW

Fall of Kindergarten

Test Score

  Reading Composite .18 *** .16 *** .05 *** .03 .15 *** .15 *** .09 *** .10 ***

(.01) (.02) (.01) (.02) (.02) (.02) (.02) (.02)

  Math Composite .27 *** .27 *** .53 *** .53 *** .31 *** .28 *** .34 *** .31 ***

(.01) (.02) (.01) (.02) (.02) (.02) (.02) (.02)

  General Knowledge IRT .34 *** .35 *** .16 *** .16 *** .14 *** .11 *** .10 *** .07 **

(.01) (.02) (.01) (.01) (.01) (.02) (.01) (.02)

Teacher Report Attention Skills

  Approaches to Learning .04 *** .06 ** .10 *** .11 *** .14 *** .13 *** .12 *** .09 ***

(.01) (.02) (.01) (.02) (.02) (.02) (.02) (.02)

Teacher Report Socioemotional Behavior

  Externalizing Problem Behaviors .00 -.02 -.01 -.01 .00 -.04 * .01 -.04

(.01) (.02) (.01) (.02) (.02) (.02) (.02) (.02)

Table A3.3

Math Composite

Achievement Test Score 3rd Grade Teacher Rated Achievement 3rd Grade

Reading Math

ECLSK Regression Coefficients and Standard Errors from Regression Models of End of Third Grade Teacher-Rated Verbal Skills and Math Achievement on Early 

Reading Composite


[image: image13.emf]Achievement and Behavior:  Missing Data Dummy vs. Listwise Deletion

Dependent Variable Spring of 3rd Grade:

Independent Variables Dum LW Dum LW Dum LW Dum LW

  Internalizing Problem Behaviors .00 .00 .00 -.01 -.01 -.02 -.02 -.02

(.01) (.01) (.01) (.01) (.01) (.02) (.01) (.02)

  Self-Control (Social Skills (I)) .01 -.03 .00 -.05 ** .01 -.06 * .01 -.03

(.02) (.02) (.02) (.02) (.02) (.03) (.02) (.03)

  Interpersonal Skills (Social Skills (II)) .02 -.00 -.02 -.02 .01 .01 -.01 -.01

(.02) (.02) (.01) (.02) (.02) (.02) (.02) (.03)

Control Variables Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl.

Classroom Fixed Effects Incl. Incl. Incl. Incl. Incl. Incl. Incl. Incl.

Observations 10779 4625 10833 4643 8776 3867 8647 3832

Number of classrooms 2579 1809 2586 1814 2292 1548 2280 1542

R

2

.44 .47 .50 .51 .39 .34 .32 .27

Note.  All variables are standardized using full sample standard deviations.

All models include missing data dummies for missing teacher report measures. 

Descriptive statistics for these variables are listed in Appendix Table A6.

"Incl." - This set of measures is included in the regression.

*p <.05, **p <.01, ***p <.001.

Control variables include fall of kindergarten measures of: child age & gender, parent education, family income, parent occupation, number of 

preschool child care, mother ever worked, maternal depression, parent expectations, public assistance.  

Table A3.3 (continued)

ECLSK Regression Coefficients and Standard Errors from Regression Models of End of Third Grade Teacher-Rated Verbal Skills and Math Achievement on Early 

Math

Achievement Test Score 3rd Grade Teacher Rated Achievement 3rd Grade

Reading Composite Math Composite Reading


[image: image14.emf]Dependent Variable Spring of 1st Grade:

Independent Variables (1) (2) (3) (4) (5) (6) (7) (8)

Fall of Kindergarten

Test Score

   Reading  Composite .40*** .37*** .03*** .06*** .27*** .25*** .11*** .12***

(.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01)

    Math Composite .30*** .30*** .55*** .52*** .30*** .35*** .38*** .39***

(.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01)

    General Knowledge IRT .05*** .07*** .17*** .16*** .02 .07*** .06*** .07***

(.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01)

Teacher Report Attention Skills

Approaches to Learning .08*** .09*** .09*** .13*** .19*** .17*** .18*** .17***

(.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01)

Academic Skills, Attention Skills, and Socioemotional Behaviors

ECLS-K Coefficients and Standard Errors from Regression Models of Spring 1st Grade Reading and Math Achievement on Early 

Table A4. 

Achievement Test Score 1st Grade Teacher Rated Achievement 1st Grade

Reading IRT Math IRT Reading Math


[image: image15.emf]Dependent Variable Spring of 1st Grade:

Independent Variables (1) (2) (3) (4) (5) (6) (7) (8)

Teacher Report Socioemotional Behaviors

   Externalizing Problem Behaviors   -.04*** -.01 -.01 -.01 -.03* .01 -.02 .00

(.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01)

   Internalizing Problem Behaviors .00 .00 -.01 -.01 -.03*** -.03** -.02* -.02*

(.01) (.01) (.01) (.01) (.01) (.01) (.01) (.01)

   Self-Control (Social Skills (I)) -.01 -.01 -.01 -.02 -.07*** -.04* -.04 -.01

(.01) (.02) (.01) (.02) (.02) (.02) (.02) (.02)

   Interpersonal Skills (Social Skills (II)) -.02 -.01 -.03** -.03* .01 .01 -.03 -.02

(.01) (.01) (.01) (.01) (.01) (.01) (.01) (.02)

Control Variables Incl. Incl. Incl. Incl.

Classroom fixed effects Incl. Incl. Incl. Incl.

Observations 12025 10972 12027 10973 12225 11125 12084 10990

Number of classrooms (fixed effects) 2591 2591 2534 2526

R

2

.53 .49 .54 .51 .41 .47 .35 .39

Note.  All variables are standardized using full sample standard deviations.

All models include missing data dummies for missing teacher report measures. 

Descriptive statistics for these variables are listed in Appendix Table A6.

"Incl." - This set of measures is included in the regression.

*p <.05, **p <.01, ***p <.001.

 ECLS-K Coefficients and Standard Errors from Regression Models of Spring 1st Grade Reading and Math Achievement on 

Table A4 (continued).

Control variables include fall of kindergarten measures of: child age & gender, parent education, family income, parent occupation, number of siblings, 

Reading IRT Math IRT Reading Math

preschool child care, mother ever worked, maternal depression, parent expectations, public assistance.  

Early Academic Skills, Attention Skills, and Socioemotional Behaviors

Achievement Test Score 1st Grade Teacher Rated Achievement 1st Grade


[image: image16.emf]Table A5.

 ECLS-K Coefficients and Standard Errors from Regression Models for Subgroups of Spring 3rd Grade Reading and Math 

Dependent Variable Spring of 3rd Grade:

Female Male High SES Low SES Female Male High SES Low SES

Independent Variables (1) (2) (3) (4) (5) (6) (7) (8)

Fall of Kindergarten

Test Score

   Reading  Composite

a

.18*** .19*** .15*** .19*** .09*** .03 .06** .15***

(.02) (.02) (.03) (.05) (.02) (.02) (.02) (.05)

    Math Composite .27*** .26*** .24*** .19*** .48*** .53*** .52*** .40***

(.02) (.02) (.03) (.04) (.02) (.02) (.03) (.04)

    General Knowledge IRT .37*** .34*** .37*** .33*** .13*** .18*** .14*** .14***

(.02) (.02) (.02) (.04) (.02) (.02) (.02) (.04)

Teacher Report Attention Skills

Approaches to Learning .05* .03 .09** -.06 .12*** .11*** .09*** .09***

(.02) (.02) (.03) (.04) (.02) (.02) (.03) (.04)

Math Composite

Achievement Test Score

Achievement on Early Academic Skills, Attention Skills, and Socioemotional Behaviors

Reading Composite


[image: image17.emf]Table A5 (continued). 

ECLS-K Coefficients and Standard Errors from Regression Models for Subgroups of Spring 3rd Grade Reading and Math 

Dependent Variable Spring of 3rd Grade:

Female Male High SES Low SES Female Male High SES Low SES

Independent Variables (1) (2) (3) (4) (5) (6) (7) (8)

Teacher Report Socioemotional Behaviors

   Externalizing Problem Behaviors

a 

.01 .00 .00 -.06 .03 -.03 -.04 -.01

(.03) (.02) (.03) (.04) (.02) (.02) (.03) (.04)

   Internalizing Problem Behaviors

b

.01 .00 -.04 -.01 .00 .02 -.03 .01

(.02) (.02) (.02) (.03) (.02) (.02) (.02) (.03)

   Self-Control (Social Skills (I)) .01 -.01 -.02 .00 .01 -.03 -.02 .02

(.03) (.03) (.04) (.05) (.03) (.03) (.04) (.05)

   Interpersonal Skills

c

 (Social Skills (II)) .02 .04 -.01 .04 -.01 -.03 -.08** -.01

(.03) (.03) (.03) (.05) (.02) (.02) (.03) (.04)

Observations 5353 5426 3162 1906 5369 5464 3164 1928

Number of classrooms (fixed effects) 2114 2126 1270 1136 2120 2133 1270 1146

R

2

.44 .44 .43 .44 .48 .50 .47 .51

Math Composite

Achievement on Early Academic Skills, Attention Skills, and Socioemotional Behaviors

Achievement Test Score

Reading Composite


[image: image18.emf]Table A5 (continued). 

ECLS-K Coefficients and Standard Errors from Regression Models for Subgroups of Spring 3rd Grade Reading and Math 

Note.  All variables are standardized using full sample standard deviations.

All models include missing data dummies for missing teacher report measures. 

Descriptive statistics for these variables are listed in Appendix Table A6.

a

Male coefficient is significantly different from female for math outcome at p <.05.

b

High SES coefficient is significantly different from low SES for reading outcome at p<.05.

c

High SES coefficient is significantly different from low SES for math outcome at p<.05.

*p <.05, **p <.01, ***p <.001.

Control variables include fall of kindergarten measures of: child age & gender, parent education, family 

preschool child care, mother ever worked, maternal depression, parent expectations, public assistance.  

Achievement on Early Academic Skills, Attention Skills, and Socioemotional Behaviors


[image: image19.emf]Table A6.

 ECLS-K Descriptive Statistics for Control Variables

Variable M SD

Baseline child characteristics

 Race

  White .61 (.49)

   Black .14 (.35)

   Hispanic .13 (.34)

   Asian .05 (.23)

   Other .06 (.23)

 Female .50 (.50)

 Age (in months at Fall K assessment) 68.53 (4.26)

 Age (squared) 4714.21 (587.80)

 Age (cubed x 1000) 3.26E+08 (61100000.00)

Birth weight (in pounds) 6.96 (2.15)

Missing birth weight .06 (.23)

Premature (child over 2 weeks early) .16 (.37)

Parent report of overall child health (1=excellent, 5=poor) 1.54 (.85)

Geographic controls

West .21 (.41)

Midwest .27 (.44)

Northeast .20 (.40)

South .32 (.47)

Urban .46 (.50)
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 ECLS-K Descriptive Statistics for Control Variables

Variable M SD

Rural .23 (.42)

Suburban .31 (.46)

Home Environment

Number of siblings 1.43 (1.11)

Number of siblings (squared) 3.28 (5.70)

Number of siblings (cubed) 10.27 (37.90)

Child part of multiple birth .03 (.16)

Two biological parents (continuously married) .58 (.49)

Adopted .01 (.12)

Live with guardian .02 (.15)

Single biological parent .20 (.40)

Biological parent and other parent .07 (.25)

Two biological parents (not continuously married) .11 (.31)

English not primary home language .08 (.27)

Missing primary home language .03 (.16)

Four or more moves pre-school .10 (.30)

Parent reads to child (days/week) 4.88 (2.29)

Missing read to child .05 (.22)

Parent tells stories to child (days/ week) 3.55 (2.47)

Missing tell stories to child .05 (.23)

Number of children's books in the home 75.33 (60.96)


[image: image21.emf]Table A6 (continued).

 ECLS-K Descriptive Statistics for Control Variables

Variable M SD

Missing number of books .06 (.24)

Watched Sesame Street pre-school .56 (.50)

Parental Characteristics

Mother's age at child's birth 26.19 (9.48)

Missing mother's age at child's birth .07 (.25)

Mother's age at first birth  21.75 (9.25)

Missing mother's age at first birth .11 (.31)

Mother's education (in years) 13.21 (3.52)

Missing mother's education .04 (.20)

Father's education (in years) 11.16 (6.11)

Missing father's education .20 (.40)

Mother worked between birth and kindergarten .71 (.45)

Missing  whether mother worked between birth and kindergarten .06 (.24)

Income 46184.24 (37955.73)

Missing income .13 (.34)

Mother's occupation (prestige score) 29.44 (22.68)

Mother's occupation (squared) 1381.15 (1338.13)

Mother's occupation (cubed x 1000) 6.93E+07 (86500000.00)

Missing mother's occupation .33 (.47)


[image: image22.emf]Table A6 (continued). 

ECLS-K Descriptive Statistics for Control Variables

Variable M SD

Father's occupation (prestige score) 32.48 (21.44)

Father's occupation (squared) 1514.67 (1324.56)

Father's occupation (cubed x 1000) 7.57E+07 (90300000.00)

Missing father's occupation .26 (.44)

WIC .39 (.49)

Missing WIC .03 (.18)

Food Stamp .24 (.43)

Missing Food Stamp .06 (.23)

AFDC .16 (.37)

Missing AFDC .06 (.23)

Child care arrangements (pre-K)

Relative pre-school care .13 (.34)

Center-Based pre-school care .43 (.50)

Non-Relative pre-school care .10 (.31)

Head Start .08 (.27)

Varied pre-school care .06 (.23)

Missing pre-school care .04 (.19)

Child ever in center-based pre-school care .74 (.44)
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 ECLS-K Descriptive Statistics for Control Variables

Variable M SD

(1="Big Problem", 3="No Problem")

Neighborhood safety 2.71 (.51)

Neighborhood litter 2.88 (.36)

Neighborhood drug use 2.89 (.37)

Neighborhood burglary 2.88 (.36)

Neighborhood violence 2.97 (.20)

Neighborhood vacancies 2.95 (.26)

Parental expectations at baseline

Years of education parent expects child to complete 15.27 (4.29)

Missing education expectation .06 (.23)

How important is it that your child does the following by kindergarten?

 (1="Essential", 5="Not Important")

Count 2.23 (1.02)

Missing count .05 (.22)

Share 1.62 (.68)

Missing share .05 (.22)

Draw 1.97 (.88)

Missing draw .05 (.22)

Be calm 1.85 (.80)

Missing calm .05 (.22)

Neighborhood characteristics 


[image: image24.emf]Table A6 (continued). 

ECLS-K Descriptive Statistics for Control Variables

Variable M SD

Knows letters 2.09 (.95)

Missing knows letters .05 (.22)

Communicates well 1.62 (.70)

Missing communicates well .05 (.22)

Missing Dummies for teacher measures

Missing teacher report self control .04 (.21)

Missing teacher report interpersonal skills .05 (.22)

Missing teacher report externalizing .02 (.15)

Missing teacher report internalizing .03 (.18)

Note . n=10852.
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M

SD

Achievement Test Score

PIAT Reading Recognition

101.95

(16.20)

PIAT Math

98.60

(13.57)

Achievement Test Score

PIAT Reading Recognition

102.99

(13.12)

PIAT Math

99.43

(11.67)

 Achievement Test Score

PIAT Reading Recognition

104.17

(13.11)

PIAT Math

97.94

(13.77)

Attention Problems

Hyperactivity

2.08

(1.53)

Socioemotional Behaviors

Headstrong (externalizing problem I)

2.34

(1.61)

Table B1.

Descriptive Statistics for Measures of Achievement Test Scores, Attention Problems, 

Socioemotional Behavior, and Prior Child Controls

Ages 5/6

Ages 7/8

Ages 13/14
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M

SD

Antisocial (externalizing problem II)

1.47

(1.41)

Anxious/Depressed

1.54

(1.34)

Prior Child Controls

Receptive Vocabulary (PPVT)

86.15

(19.98)

Sociability

11.02

(3.24)

Compliance 

22.25

(4.43)

Ages 3/4

Descriptive Statistics for Measures of Achievement Test Scores, Attention Problems, 

Socioemotional Behavior, and Prior Child Controls
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Age 3/4

Achievement Congnition

1. Receptive Vocabulary

1.00

Socioemotional Behaviors

2. Sociability

.29

1.00

3. Compliance

.14

.81

1.00

Age 5/6

Achievement Test Score

4. PIAT Reading

.38

.01

a

-.04

a

1.00

5. PIAT Math

.43

.12

.07

.51

1.00

Attention Problems

6. Hyperactivity

-.18

-.12

-.14

-.20

-.16

1.00

Socioemotional Behaviors

7. Headstrong (Externalizing Problem I)

-.06

a

-.08

-.10

-.12

-.06

.54

1.00

Table B2.

Correlations Among Key Independent and Dependent Variable
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1

2

3

4

5

6

7

8

9

10

11

12

13

Age 5/6

8. Antisocial (Externalizing Problem II)

-.19

-.09

-.10

-.17

-.15

.51

.56

1.00

9. Anxious/Depressed

-.11

-.08

-.11

-.12

-.12

.49

.51

.42

1.00

Age 7/8

Achievement Test Score

11. PIAT Reading

.42

.16

.12

.52

.44

-.23

-.11

-.21

-.11

1.00

12. PIAT Math

.46

.18

.14

.42

.50

-.22

-.08

-.18

-.14

.60

1.00

Age 13/14

Achievement Test Score

13. PIAT Reading

.40

.14

.13

.42

.40

-.20

-.08

-.19

-.12

.69

.51

1.00

14. PIAT Math

.44

.17

.15

.35

.43

-.21

-.08

-.16

-.13

.53

.59

.59

1.00

a

 Not statistically significant. All other correlations in table are statistically significant at the 5% level. 

Correlations Among Key Independent and Dependent Variable


[image: image29.wmf]Dependent Variable:

Independent Variables

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

Age 5/6

Achievement Test Score

PIAT Reading Recognition

0.20**

0.16**

0.16**

0.15**

0.12**

0.12**

-0.04**

-0.04**

-0.04**

(.03)

(.02)

(.02)

(.02)

(.02)

(.02)

(.01)

(.01)

(.01)

PIAT Math 

0.14**

0.12**

0.11**

0.32**

0.23**

0.22**

-0.06**

-0.04**

-0.04**

(.03)

(.02)

(.02)

(.02)

(.02)

(.02)

(.01)

(.01)

(.01)

Attention Problems

Hyperactivity

-0.03

-0.05**

-0.05*

-0.07**

-0.13**

-0.09**

-0.09**

-0.11**

0.03**

0.02

0.02

0.02*

(.03)

(.02)

(.02)

(.02)

(.03)

(.03)

(.03)

(.03)

(.01)

(.01)

(.01)

(.01)

Socioemotional Behaviors

Headstrong (Externalizing Problem I)

0.04

0.03

0.03

0.04

0.06*

0

0

0.02

-0.02

-0.01

-0.01

-0.02

(.03)

(.02)

(.02)

(.02)

(.03)

(.03)

(.03)

(.03)

(.01)

(.01)

(.01)

(.01)

Antisocial (Externalizing Problem II)

-0.08**

-0.05*

-0.05*

-0.06**

-0.05

-0.02

-0.02

-0.04

0.04**

0.02

0.02

0.02

(.03)

(.02)

(.02)

(.02)

(.03)

(.03)

(.03)

(.03)

(.01)

(.01)

(.01)

(.01)

Table B3.

Standardized Coefficients and Standard Errors from Regressions of Age 13/14 Academic Achievement on Early  Achievement and Problem Behavior

Ever Retained

a

Age 13/14 PIAT 

Reading

Math
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Independent Variables

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

Anxious/Depressed

0.01

0

0.01

0

-0.02

0.03

0.02

0.02

-0.01

-0.01

-0.01

0

(.03)

(.02)

(.02)

(.02)

(.03)

(.02)

(.02)

(.03)

(.01)

(.01)

(.01)

(.01)

Control Variables

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Receptive Vocabulary & Temperament 

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Observations

1756

1756

1756

1756

1756

1756

1756

1756

1756

1754

1754

1754

R-squared

0.11

0.63

0.64

0.60

0.23

0.35

0.36

0.29

0.09

0.17

0.17

0.15

"Incl." - This set of measures is included in the regression.

independent variable.

* 

p

< .05, **

 p

< .01, *** 

p

< .001. 

Coefficients indicate thechange in the probability of ever being retained associated with a one standard deviation change in the given

 maternal alcohol and drug use, home environment, maternal academic aptitude, race, maternal delinquent behavior, and urban residence.

a

Marginal effects from a logistic regression. Dependent variable is an indicator of ever being retained by age 13/14. 

Note. All measures are standardized to have a mean of 0 and sd of 1.

at age 3/4. Control variables include preschool and early childhood measures of: child age & gender, maternal education, family income-to- needs, 

Descriptive statistics for these variables are listed in Appendix Table B6. 

Receptive vocabulary is measured by the PPVT scale at age 3/4, and temperament is measured by sociability and compliance measured

Reading

Math

Age 13/14 PIAT 

Ever Retained

a

Table B3 (continued).

Standardized Coefficients and Standard Errors from Regressions of Age 13/14 Academic Achievement on Early  Achievement and Problem Behavior


[image: image31.wmf]Dependent Variable:

Independent Variables

(1)

(2)

(3)

(4)

(5)

(6)

Age 5/6

Achievement Test Score

PIAT Reading Recognition

0.36**

0.33**

0.33**

0.18**

0.16**

0.15**

(.02)

(.02)

(.02)

(.02)

(.02)

(.02)

PIAT Math 

0.21**

0.16**

0.15**

0.35**

0.28**

0.27**

(.02)

(.02)

(.02)

(.02)

(.02)

(.02)

Attention Problems

Hyperactivity

-0.11**

-

0.07**

-0.07**

-0.12**

-0.08**

-0.08**

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

Socioemotional Behaviors

Headstrong (Externalizing Problems I)

0.05

0.02

0.02

0.07**

0.03

0.03

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

Antisocial (Externalizing Problems II) 

-0.10**

-0.05*

-0.05

-0.05*

-0.02

-0.02

(.03)

(.03)

(.03)

(.03)

(.02)

(.02)

Anxious/Depressed

0.03

0.03

0.03

-0.02

0

0

(.02)

(.02)

(.02)

(.02)

(.02)

(.02)

Control Variables

Incl.

Incl.

Incl.

Incl.

Receptive Vocabulary & Temperament 

Incl.

Incl.

Table B4.

Reading

Standardized Coefficients and Standard Errors from Regressions of Age 7/8 Achievement on Early 

Age 7/8 PIAT

Math

Achievement and Problem  Behavior


[image: image32.wmf]Dependent Variable:

Independent Variables

(1)

(2)

(3)

(4)

(5)

(6)

Observations

1756

1756

1756

1756

1756

1756

R-squared

0.33

0.40

0.41

0.30

0.37

0.39

and compliance measured at age 3/4.

"Incl." - This set of measures is included in the regression.

* 

p

< .05, **

 p

< .01, *** 

p

< .001. 

Receptive vocabulary is measured by the PPVT scale at age 3/4, and temperament is measured by sociability   

Note.  All measures are standardized to have a mean of 0 and sd of 1.

Descriptive statistics for these variables are listed in Appendix Table B6. 

Control variables include preschool and early childhood measures of: child age & gender, maternal education,

family income-to-needs, maternal alcohol and drug use, home environment, maternal academic aptitude, race,

maternal delinquent behavior, and urban residence. 

Reading

Math

Table B4 (continued).

Age 7/8 PIAT

Standardized Coefficients and Standard Errors from Regressions of Age 7/8 Achievement on Early 

Achievement and Problem  Behavior
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Dependent Variable:

Female

Male

Low SES

High SES

Female

Male

Low SES

High SES

Independent Variables

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Age 5/6

Achievement Test Score

PIAT Reading Recognition

a

0.12**

0.20**

0.16**

0.16**

0.11**

0.12**

0.08

0.13**

(.03)

(.03)

(.04)

(.02)

(.03)

(.03)

(.05)

(.03)

PIAT Math

0.15**

0.08**

0.13**

0.11**

0.20**

0.24**

0.24**

0.21**

(.02)

(.03)

(.04)

(.02)

(.04)

(.03)

(.05)

(.03)

Attention Problems

Hyperactivity

-0.05

-0.06

0.00

-0.06*

-0.08*

-0.11**

-0.1

-0.07*

(.03)

(.03)

(.04)

(.02)

(.04)

(.04)

(.06)

(.03)

Behavior, by Gender and SES Subgroups

Coefficients and Standard Errors from Regression Models of Age 13/14 PIAT Test Scores on Early Achievement and 

Reading

Math

Age 13/14 PIAT
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Dependent Variable:

Female

Male

Low SES

High SES

Female

Male

Low SES

High SES

Independent Variables

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Age 5/6 (continued)

Socioemotional Problems

Headstrong (Externalizing Problem I)

0.02

0.04

0.05

0.02

-0.04

0.06

-0.03

0.01

(.03)

(.03)

(.05)

(.02)

(.04)

(.04)

(.06)

(.03)

Antisocial (Externalizing Problem II)

-0.01

-0.06*

-0.04

-0.04

0.03

-0.05

0.01

-0.03

(.02)

(.03)

(.04)

(.02)

(.04)

(.04)

(.05)

(.03)

Anxious/Depressed

0

0.01

-0.04

0.01

0.04

0

0.04

0.02

(.03)

(.03)

(.04)

(.02)

(.03)

(.03)

(.05)

(.03)

Control Variables

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Reading

Math

Age 13/14 PIAT 

Coefficients and Standard Errors from Regression Models of Age 13/14 PIAT Test Scores on Early Achievement and 

Behavior, by Gender and SES Subgroups
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Dependent Variable:

Female

Male

Low SES

High SES

Female

Male

Low SES

High SES

Independent Variables

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Receptive Vocabulary & Temperament 

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Observations

887

869

426

1330

887

869

426

1330

R-squared

0.66

0.65

0.70

0.62

0.34

0.42

0.35

0.33

"Incl." - This set of measures is included in the regression.

* 

p

< .05, **

 p

< .01, *** 

p

< .001. 

a

Male coefficient is significantly different from female for reading outcome at p<.05.

compliance measured at age 3/4

Control variables include preschool and early childhood measures of: child age & gender, maternal education, family income-to-needs, 

maternal alcohol and drug use, home environment, maternal academic aptitude, race, maternal delinquent behavior, and urban residence. 

Descriptive statistics for these variables are listed in Appendix Table B6. 

Receptive vocabulary is measured by the PPVT scale at age 3/4, and temperament is measured by sociability and 

Note. All measures are standardized to have a mean of 0 and sd of 1.

Age 13/14 PIAT 

Reading

Math

Coefficients and Standard Errors from Regression Models of Age 13/14 PIAT Test Scores on Early Achievement and 

Behavior, by Gender and SES Subgroups
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Variable

M

SD

Child Characteristics

Black

.34

.47

Hispanic

.20

.40

Boy

.50

.50

Cohort 1

.19

.40

Cohort 2

.29

.45

Cohort 3

.30

.46

Mother Characteristics

Mother AFQT Test Score

.33

.26

Missing AFQT

.03

.16

Mother Ever Use Alcohol

.86

.35

Mother Fight

.30

.73

Mom Steal

.06

.24

Age Mom Start to Smoke

10.80

6.48

Mother Never Smoke

.23

.42

Mother Marijuana Use: Occasional

.14

.35

Mother Marijuana Use: Moderate or High

.26

.44

Mother Drug Use: Occasional

.05

.22

Mother Drug Use: Moderate or High

.08

.27

Age of Mom at Birth

22.52

2.96

Missing Mom Steal

.04

.20

Missing Mom Drug Use

.05

.21

Table B6.



[image: image37.wmf]Summary Statistics for Control Variables

Variable

M

SD

Mother Characteristics (continued)

Mother from Two-Parent Family

.57

.49

Mom Born in US

.94

.24

Mom Use Alcohol During Pregnancy

.41

.49

Mom Received Prenatal Care

.95

.22

Missing Alcohol During Pregnancy

.04

.20

Missing Prenatal Care

.04

.19

Missing Smoking During Pregnancy

.04

.19

Childhood Characteristics (Age 5/6)

In Poverty

.15

.36

Near Poverty

.18

.39

Middle Income

.13

.33

Missing Family Income

.18

.39

Urban Residence

.75

.43

Never Married

.14

.35

Years Divorced

.20

.40

Cohabiting 

.04

.19

Blended Family

.06

.24

Live w/ Grandmother

.09

.29

Ave # Children

2.54

1.16

Total HOME Score

1.85

.55

Missing Total HOME 

.05

.21

Mom's Highest Grade Completed

12.18

2.07

Table B6 (continued).
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M

SD

Early Childhood Characteristics (Age 0-5) 

% Years Poverty

.18

.27

% Years Near Poverty

.23

.27

% Years Middle Income

.16

.21

Missing Family Income

.10

.30

% Years Urban Residence

.75

.41

% Years Never Married

.25

.40

% Years Divorced

.11

.25

% Years w/ Grandmother

.17

.29

Ave # Children

2.21

1.03

Missing Urban Residence

.02

.15

Table B6 (continued).


[image: image39.wmf]M

SD

5th Grade Test Score

Reading

507.80

(13.77)

Math

510.73

(12.43)

5th Grade Teacher Report

Reading

3.70

(0.90)

Math

3.29

(0.91)

3rd Grade Test Score

Reading

494.69

(15.36)

Math

493.69

(12.17)

3rd Grade Teacher Report

Reading

3.58

(0.95)

Math

3.41

(0.86)

1st Grade Test Score

Reading

463.21

(20.08)

Math

470.06

(15.55)

1st Grade Teacher Report

Reading

3.35

(0.95)

Math

3.20

(0.94)

Early Academic Skills

Reading

369.44

(21.19)

Math

425.14

(19.09)

Cognitive Ability

457.21

(18.22)

Expressive Language

101.39

(19.59)

Attention

Sustained Attention

0.74

(0.19)

Attention Problems

52.61

(5.39)

Table C1.

NICHD SECCYD Descriptive Statistics for Measures of Achievement, Attention, and Socioemotional Behavior
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SD

Impulsivity

0.08

(0.12)

Socioemotional Behavior

Aggression

53.61

(6.10)

Internalizing Problems

46.80

(8.99)

Social Skills

103.68

(14.04)

Table C1 (continued).

NICHD SECCYD Descriptive Statistics for Measures of Achievement, Attention, and Socioemotional Behavior
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2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

5th Grade Test Score

   1. Reading

1.00

   2. Math

.66

1.00

5th Grade Teacher Report

   3. Reading

.57

.54

1.00

   4. Math

.49

.59

.71

1.00

3rd Grade Test Score

   5. Reading

.88

.63

.60

.51

1.00

   6. Math

.63

.77

.53

.58

.67

1.00

3rd Grade Teacher Report

   7. Reading

.66

.59

.60

.53

.68

.60

1.00

   8. Math

.54

.61

.48

.50

.56

.61

.79

1.00

1st Grade Test Score

   9. Reading

.68

.57

.48

.45

.76

.61

.60

.53

1.00

 10. Math

.57

.69

.49

.51

.57

.68

.55

.58

.59

1.00

1st Grade Teacher Report

 11. Reading

.55

.49

.50

.44

.57

.53

.57

.49

.64

.51

1.00

 12. Math

.44

.49

.40

.40

.45

.53

.45

.46

.50

.53

.77

1.00

Table C2.

NICHD SECCYD Correlation Matrix for Spring 5th Grade Achievement, 3rd Grade Achievement, Spring 1st Grade Achievement, 

Early Academic Achievement, Attention, and Socioemotional Behavior 
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2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

Early Academic Skills

 13. Reading

.52

.45

.42

.39

.54

.46

.46

.41

.55

.50

.47

.40

1.00

 14. Math

.49

.54

.47

.44

.51

.52

.50

.44

.44

.60

.44

.37

.56

1.00

 15. Cognitive Ability

.40

.36

.34

.34

.41

.36

.34

.32

.31

.43

.30

.29

.40

.49

1.00

 16. Expressive Language

.48

.48

.46

.39

.47

.45

.45

.38

.37

.51

.35

.29

.46

.62

.55

1.00

Attention

 17. Sustained Attention

.18

.22

.23

.25

.19

.24

.22

.20

.20

.29

.24

.21

.23

.32

.22

.29

1.00

 18. Attention Problems

-.31

-.38

-.28

-.29

-.31

-.34

-.33

-.32

-.29

-.31

-.34

-.28

-.28

-.35

-.22

-.28

-.24

1.00

 19. Impulsivity

-.20

-.18

-.19

-.17

-.21

-.18

-.22

-.17

-.19

-.22

-.18

-.14

-.25

-.34

-.22

-.33

-.22

.17

1.00

Socioemotional Behavior

 20. Aggression

-.16

-.21

-.12

-.13

-.15

-.17

-.19

-.14

-.11

-.14

-.12

-.09

-.13

-.17

-.08

-.15

-.17

.60

.19

1.00

 21. Internalizing Problems

-.14

-.15

-.05

-.10

-.10

-.12

-.10

-.09

-.14

-.13

-.15

-.14

-.15

-.16

-.08

-.15

-.05

.40

-.01

.29

1.00

 22. Social Skills

.29

.33

.29

.26

.28

.30

.32

.26

.25

.30

.32

.27

.24

.35

.18

.29

.20

-.61

-.15

-.55

-.46

1.00

Note

. Correlations not statistically significant at p<.05 are noted in bold.

Table C2 (continued).

NICHD SECCYD Correlation Matrix for Spring 5th Grade Achievement, 3rd Grade Achievement, Spring 1st Grade Achievement, 

Early Academic Achievement, Attention, and Socioemotional Behavior 
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(2)

(3)

(4)

(1)

(2)

(3)

(4)

(1)

(2)

(3)

(4)

(1)

(2)

(3)

(4)

Early Academic Skills

  Reading

.30

***

.24

***

.19

***

.15

***

.14

***

.11

** 

.16

***

.09

*  

.09

*  

.15

***

.13

** 

.11

** 

(.03)

(.04)

(.04)

(.03)

(.03)

(.04)

.04

(.04)

(.04)

(.04)

(.04)

(.04)

  Math

.12

** 

.08

   

.07

   

.25

***

.20

***

.19

***

.15

***

.12

** 

.12

** 

.16

***

.13

** 

.12

*  

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

.04

(.04)

(.04)

(.04)

(.05)

(.05)

  Cognitive 

ability

.09

** 

.09

** 

.10

** 

.02

   

.02

   

.02

   

.05

   

.06

   

.06

   

.10

** 

.09

*  

.09

*  

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

.03

(.03)

(.04)

(.04)

(.04)

(.04)

  Expressive     

communication

.21

***

.12

** 

.11

** 

.19

***

.12

** 

.12

** 

.26

***

.19

***

.20

***

.14

***

.13

** 

.12

*  

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

.04

(.04)

(.04)

(.04)

(.04)

(.05)

Attention

  Sustained 

Attention

-.03

   

-.03

   

-.02

   

.01

   

.00

   

.01

   

.00

   

.03

   

.04

   

.05

   

.05

   

.07

*  

.09

** 

.09

*  

.08

*  
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Table C3.

NICHD SECCYD Regression Coefficients and Standard Errors from Regression Models of Fifth Grade Reading and Math Achievement

on Early Academic Skills, Attention, and Socioemotional Behavior

Achievement test score 5th grade

Teacher rated achievement 5th grade

Reading
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Reading

Math
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Table C3.

NICHD SECCYD Regression Coefficients and Standard Errors from Regression Models of Fifth Grade Reading and Math Achievement

on Early Academic Skills, Attention, and Socioemotional Behavior

Achievement test score 5th grade

Teacher rated achievement 5th grade
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Table C3 (continued).

NICHD SECCYD Regression Coefficients and Standard Errors from Regression Models of Fifth Grade Reading and Math Achievement

on Early Academic Skills, Attention, and Socioemotional Behavior

Achievement test score 5th grade

Teacher rated achievement 5th grade
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NICHD SECCYD Regression Coefficients and Standard Errors from Regression Models of Fifth Grade Reading and Math Achievement

on Early Academic Skills, Attention, and Socioemotional Behavior

Note

. All variables are standardized by full sample standard deviation. Control variables include: data collection site; child ethnicity, gender, mother's 



rating of child's general health at age 4 1/2, site of data collection, child's birth order, number of children living in the home at age 4 1/2, household 



structure, parenting, mother's age, mother's education, partner's education, mother ever worked, total family income at age 4 1/2, mother's occupational 



status, partner's occupational status, maternal depressive symptoms, public assistance, ever in non-maternal care, proportion of time in center-based or 



home-based child care from birth to age 4 1/2, and average child care quality.  Key control variables at age 3 include: the Bracken School Readiness composite, 



the Reynell Developmental Language Scale, maternal reports of internalizing and externalizing problems, and total time child actively played with a "forbidden" toy. 



All models include dummies for missing data.                                                                                                                                                                                                                    

 missing data.                

"Incl." - This set of measures is included in the regression.

*

p

<.05, **

p

<.01, ***

p

<.001.  
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Appendix Table C3.1

NICHD SECCYD Regression Coefficients and Standard Errors from Regression Models  of Fifth Grade Reading and 

Achievement Test Score 5th Grade

Teacher Rated Achievment 5th Grade

Math Achievement on Early Academic Skills, Attention, and Socioemotional Behavior:  Mean vs. Multiple Imputation


[image: image48.wmf]Independent Variables

Dum

MI

Dum

MI

Dum

MI

Dum

MI

Socioemotional Behavior

  Aggressive behavior

.09

*  

.05

   

.06

   

.03

   

.11

** 

.06

   

.11

*  

.04

   

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

  Internalizing problems

.03

   

.02

   

.05

   

.02

   

.12

***

.07

*  

.04

   

.02

   

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.04)

(.03)

  Social Skills

.06

   

.04

   

.03

   

.03

   

.12

** 

.09

*  

.06

   

.04

   

(.04)

(.03)

(.04)

(.03)

(.04)

(.04)

(.04)

(.05)

Control Variables

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Age 3 ability and behavior

Incl.
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Observations
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907
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851
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R

2

.42

.41

.43

.39

.36

.35

.29

.28

"Incl." - This set of measures is included in the regression.

*p<.05, **p<.01, ***p<.001.  

Note

. All variables are standardized by full sample standard deviation. Control variables include: data 

collection site; child ethnicity, gender, mother's rating of child's general health at age 4 1/2, site of data 

collection, child's birth order, number of children living in the home at age 4 1/2, household structure, 

parenting, mother's age, mother's education, partner's education, mother ever worked, total family income 

at age 4 1/2, mother's occupational status, partner's occupational status, maternal depressive symptoms, 

public assistance, ever in non-maternal care, proportion of time in center-based or home-based child care 

from birth to age 4 1/2, and average child care quality.  Key control variables at age 3 include: the Bracken 

School Readiness composite, the Reynell Developmental Language Scale, maternal reports of internalizing 

and externalizing problems, and total time child actively played with a "forbidden" toy. Models labeled 

"Dum" assign a value of "0" for missing values and include dummy indicators for missing data, and exclude 

cases missing achievement outcomes and more than 3 key independent variables.  Models labeled "MI"

are run on 5 multiply imputed data sets and exclude cases that are missing achievement outcome data.                                                              

Achievement Test Score 5th Grade

Teacher Rated Achievment 5th Grade

Reading

Math

Reading

Math

Appendix Table C3.1 (continued)

NICHD SECCYD Regression Coefficients and Standard Errors from Regression Models  of Fifth Grade Reading and 

Math Achievement on Early Academic Skills, Attention, and Socioemotional Behavior:  Mean vs. Multiple Imputation


[image: image49.wmf]Independent Variables

Dum

List

Dum

List

Dum

List

Dum

List

Early Academic Skills

  Reading

.19

***

.10

*  

.11

** 

.08

   

.08

*  

.12

*  

.12

** 

.06

   

(.04)

(.04)

(.04)

(.04)

(.04)

(.05)

(.04)

(.06)

  Math

.07

   

.17

** 

.19

***

.25

***

.12

** 

.18

** 

.12

*  

.16

*  

(.04)

(.05)

(.04)

(.06)

(.04)

(.07)

(.05)

(.07)

  Cognitive ability

.10

** 

.11

** 

.02

   

.06

   

.06

   

.07

   

.09

*  

.07

   

(.03)

(.04)

(.03)

(.04)

(.04)

(.05)

(.04)

(.05)

  Expressive communication

.11

** 

.06

   

.12

** 

.10

*  

.20

***

.18

** 

.11

*  

.10

   

(.04)

(.05)

(.04)

(.05)

(.04)

(.06)

(.05)

(.06)

Attention

  Sustained Attention

-.02

   

-.02

   

.00

   

.02

   

.05

   

.10

*  

.08

*  

.15

** 

(.03)

(.04)

(.03)

(.04)

(.03)

(.04)

(.03)

(.05)

  Attention Problems

-.11

** 

-.05

   

-.17

***

-.14

** 

-.11

** 

-.02

   

-.17

***

-.10

   

(.04)

(.05)

(.04)

(.05)

(.04)

(.06)

(.05)

(.06)

Appendix Table C3.2.

NICHD SECCYD Regression Coefficients and Standard Errors from Regression Models of Fifth Grade Reading and 

Achievement Test Score 5th Grade

Teacher Rated Achievment 5th Grade

Math Achievement on Early Academic Skills, Attention, and Socioemotional Behavior:  Missing Data Dummies vs. Mean 

Imputation and Weighted Non-Response

Reading

Math

Reading

Math
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R

2

.42
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.43
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.29
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"Incl." - This set of measures is included in the regression.

*p<.05, **p<.01, ***p<.001. 

Note

. All variables are standardized by full sample standard deviation. Control variables include: data 

collection site; child ethnicity, gender, mother's rating of child's general health at age 4 1/2, site of data 

collection, child's birth order, number of children living in the home at age 4 1/2, household structure, 

parenting, mother's age, mother's education, partner's education, mother ever worked, total family income 

at age 4 1/2, mother's occupational status, partner's occupational status, maternal depressive symptoms, 

public assistance, ever in non-maternal care, proportion of time in center-based or home-based child care 

from birth to age 4 1/2, and average child care quality.  Key control variables at age 3 include: the Bracken 

School Readiness composite, the Reynell Developmental Language Scale, maternal reports of internalizing 

and externalizing problems, and total time child actively played with a "forbidden" toy. Models labeled 

"Dum" assign a value of "0" for missing values and include dummy indicators for missing data.  Models 

labeled "Dum" exclude children missing more than 3 key independent variables, and those missing 

achievement outcomes; Models labeled "List" use listwise deletion.



Appendix Table C3.2 (continued).

NICHD SECCYD Regression Coefficients and Standard Errors from Regression Models of Fifth Grade Reading and 

Math Achievement on Early Academic Skills, Attention, and Socioemotional Behavior:  Missing Data Dummies vs. Mean 

Imputation and Weighted Non-Response

Achievement Test Score 5th Grade

Teacher Rated Achievment 5th Grade

Reading

Math

Reading

Math
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NICHD SECCYD Regression Coefficients and Standard Errors from Regression Models of Third Grade Math and Reading Achievement 

on Early Academic Skills, Attention, and Socioemotional Behavior

Achievement test score 3rd grade

Teacher rated achievement 3rd grade

Reading

Math

Reading

Math
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(1)

(2)

(3)

(1)

(2)

(3)

(1)

(2)

(3)

(1)

(2)

(3)

Socioemotional Behavior

  Aggressive behavior

.05

   

.08

*  

.10

** 

.06

   

.06

   

.06

   

.03

   

.04

   

.03

   

.08

*  

.08

*  

.07

   

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

  Internalizing problems

.07

*  

.07

*  

.06

*  

.07

*  

.07

*  

.06

*  

.08

*  

.07

*  

.07

*  

.07

*  

.07

*  

.06

   

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

  Social Skills

.08

*  

.06

   

.05

   

.09

*  

.06

   

.05

   

.13

***

.12

** 

.10

** 

.09

*  

.07

   

.05

   

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

Control Variables

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Age 3 ability and behavior

Incl.

Incl.

Incl.

Incl.

Observations

950

947

928

951

948

929

928

925

905

920

917

897

R

2

.37

.40

.41

.32

.37

.39

.32

.34

.34

.25

.29

.29

"Incl." - This set of measures is included in the regression.

*p<.05, **p<.01, ***p<.001.  

Table C4 (continued).

NICHD SECCYD Regression Coefficients and Standard Errors from Regression Models of Third Grade Reading and Math Achievement 

on Early Academic Skills, Attention, and Socioemotional Behavior

Achievement test score 3rd grade

Teacher rated achievement 3rd grade

Note

. All variables are standardized by full sample standard deviation. Control variables include: data collection site; child ethnicity, gender, mother's 



rating of child's general health at age 4 1/2, site of data collection, child's birth order, number of children living in the home at age 4 1/2, household 



structure, parenting, mother's age, mother's education, partner's education, mother ever worked, total family income at age 4 1/2, mother's occupational 



status, partner's occupational status, maternal depressive symptoms, public assistance, ever in non-maternal care, proportion of time in center-based or 



home-based child care from birth to age 4 1/2, and average child care quality.  Key control variables at age 3 include: the Bracken School Readiness composite, 



the Reynell Developmental Language Scale, maternal reports of internalizing and externalizing problems, and total time child actively played with a "forbidden" toy. 



All models include dummies for missing data.



Reading

Math

Reading

Math
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(1)

(2)

(3)

(1)

(2)

(3)

(1)

(2)

(3)

(1)

(2)

(3)

Early Academic Skills

  Reading

.41

***

.39

***

.34

***

.20

***

.19

***

.16

***

.30

***

.27

***

.24

***

.25

***

.25

***

.24

***

(.03)

(.04)

(.04)

(.03)

(.03)

(.03)

(.03)

(.04)

(.04)

(.04)

(.04)

(.04)

  Math

.11

** 

.10

** 

.10

*  

.31

***

.30

***

.26

***

.12

** 

.12

** 

.08

   

.09

*  

.07

   

.04

   

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

  Cognitive ability

.02

   

.02

   

.04

   

.09

** 

.08

** 

.07

*  

.01

   

.03

   

.02

   

.07

   

.07

*  

.07

   

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.04)

(.04)

(.04)

(.04)

  Expressive communication

.06

   

.04

   

.04

   

.15

***

.14

***

.11

** 

.07

   

.06

   

.05

   

.03

   

.03

   

.03

   

(.04)

(.04)

(.04)

(.03)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.05)

Attention

  Sustained Attention

.03

   

.02

   

.02

   

.07

** 

.06

*  

.07

*  

.07

*  

.06

*  

.07

*  

.08

*  

.08

*  

.08

*  

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

  Attention Problems

-.12

** 

-.12

** 

-.12

** 

-.07

   

-.09

*  

-.09

*  

-.19

***

-.18

***

-.17

***

-.16

***

-.15

***

-.15

***

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

  Impulsivity

.00

   

.00

   

-.02

   

.02

   

.00

   

-.01

   

.00

   

.02

   

.01

   

.01

   

.01

   

.01

   

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.04)

Table C5.

NICHD SECCYD Regression Coefficients and Standard Errors from Regression Models of First Grade Reading and Math Achievement

on Early Academic Skills, Attention, and Socioemotional Behavior

Achievement test score 1st grade

Teacher rated achievement 1st grade

Reading

Math

Reading

Math
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(2)

(3)

(1)

(2)

(3)

(1)

(2)

(3)

(1)

(2)

(3)

Socioemotional Behavior

  Aggressive behavior

.08

*  

.08

*  

.09

*  

.04

   

.04

   

.05

   

.14

***

.15

***

.16

***

.14

***

.14

***

.16

***

(.04)

(.04)

(.04)

(.03)

(.03)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

  Internalizing problems

.00

   

-.01

   

-.01

   

.02

   

.02

   

.02

   

.03

   

.04

   

.03

   

.02

   

.00

   

-.01

   

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

(.03)

  Social Skills

.06

   

.04

   

.03

   

.07

   

.04

   

.03

   

.16

***

.14

***

.13

***

.14

***

.11

** 

.10

*  

(.04)

(.04)

(.04)

(.03)

(.03)

(.03)

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

Control Variables

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Age 3 ability and behavior

Incl.

Incl.

Incl.

Incl.

Observations

1003

1000

982

1001

999

981

980

977

956

978

975

954

R

2

0.3288

.35

.35

.42

.45

.46

.31

.32

.31

.23

.25

.26

"Incl." - This set of measures is included in the regression.

*p<.05, **p<.01, ***p<.001.  

Table C5 (continued).

NICHD SECCYD Regression Coefficients and Standard Errors from Regression Models of First Grade Reading and Math Achievement

on Early Academic Skills, Attention, and Socioemotional Behavior

Achievement test score 1st grade

Teacher rated achievement 1st grade

Note

. All variables are standardized by full sample standard deviation. Control variables include: data collection site; child ethnicity, gender, mother's 



rating of child's general health at age 4 1/2, site of data collection, child's birth order, number of children living in the home at age 4 1/2, household 



structure, parenting, mother's age, mother's education, partner's education, mother ever worked, total family income at age 4 1/2, mother's occupational 



status, partner's occupational status, maternal depressive symptoms, public assistance, ever in non-maternal care, proportion of time in center-based or 



home-based child care from birth to age 4 1/2, and average child care quality.  Key control variables at age 3 include: the Bracken School Readiness composite, 



the Reynell Developmental Language Scale, maternal reports of internalizing and externalizing problems, and total time child actively played with a "forbidden" toy. 



All models include dummies for missing data.



Reading

Math

Reading

Math


[image: image55.wmf]Independent Variables

Female

Male

Female

Male

Female

Male

Female

Male

Early Academic Skills

  Reading

.17

***

.21

***

.07

   

.11

*  

.06

   

.10

   

.07

   

.12

   

(.05)

(.06)

(.05)

(.06)

(.06)

(.06)

(.06)

(.07)

  Math

a

.12

   

.05

   

.24

***

.16

** 

.25

***

.07

   

.18

*  

.10

   

(.06)

(.05)

(.06)

(.06)

(.07)

(.06)

(.07)

(.06)

  Cognitive ability

.10

*  

.09

   

.05

   

.01

   

.07

   

.05

   

.11

*  

.07

   

(.05)

(.05)

(.04)

(.05)

(.05)

(.06)

(.05)

(.06)

  Expressive communication

.11

*  

.06

   

.15

** 

.08

   

.19

** 

.14

*  

.07

   

.11

   

(.06)

(.06)

(.05)

(.06)

(.06)

(.07)

(.07)

(.07)

Attention

  Sustained Attention

-.02

   

.02

   

.02

   

-.01

   

.03

   

.07

   

.02

   

.12

*  

(.04)

(.04)

(.04)

(.05)

(.05)

(.05)

(.05)

(.05)

  Attention Problems

-.08

   

-.10

   

-.15

** 

-.15

** 

-.20

** 

-.05

   

-.26

***

-.12

   

(.06)

(.06)

(.06)

(.06)

(.06)

(.06)

(.07)

(.07)

  Impulsivity

.01

   

.08

   

.02

   

.07

   

.08

   

.02

   

-.04

   

.03

   

(.06)

(.04)

(.06)

(.04)

(.07)

(.05)

(.08)

(.05)

Table C6

NICHD SECCYD Regression Coefficients and Standard Errors from Regression Models of Fifth Grade Reading and

Achievement test score 5th grade

Teacher rated achievement 5th grade

 Math Achievement on Early Academic Skills, Attention, and Socioemotional Behavior by Gender

Reading

Math

Reading

Math


[image: image56.wmf]Independent Variables

Female

Male

Female

Male

Female

Male

Female

Male

Socioemotional Behavior

  Aggressive behavior

b

-.04

   

.28

***

-.01

   

.18

** 

.09

   

.19

** 

.12

*  

.16

*  

(.05)

(.06)

(.05)

(.06)

(.05)

(.06)

(.06)

(.07)

  Internalizing problems

c

.10

*  

-.03

   

.08

*  

.00

   

.14

** 

.09

   

.02

   

.04

   

(.04)

(.05)

(.04)

(.05)

(.05)

(.05)

(.05)

(.05)

Social Skills

.04

   

.11

   

-.03

   

.11

   

.08

   

.19

** 

.02

   

.12

   

(.05)

(.06)

(.05)

(.06)

(.05)

(.06)

(.06)

(.07)

Control Variables

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Age 3 ability and behavior

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Observations

462

445

462

445

441

418

436

415

R

2

.47

.41

.46

.40

.41

.33

.35

.26

"Incl." - This set of measures is included in the regression.

*p<.05, **p<.01, ***p<.001.  

Notes

. All variables are standardized by full sample standard deviation. Control variables include: data collection site; child ethnicity, 



gender, mother's rating of child's general health at age 4 1/2, site of data collection, child's birth order, number of children living in 



the home at age 4 1/2, household structure, parenting, mother's age, mother's education, partner's education, mother ever worked, 



total family income at age 4 1/2, mother's occupational status, partner's occupational status, maternal depressive symptoms, 



public assistance, ever in non-maternal care, proportion of time in center-based or home-based child care from birth to age 4 1/2, 



and average child care quality.  Key control variables at age 3 include: the Bracken School Readiness composite, the Reynell 



Developmental Language Scale, maternal reports of internalizing and externalizing problems, and total time child actively played



with a "forbidden" toy. 



All models include dummies for missing data.



a

Female coefficient is significantly different from male coefficient for teacher-rated reading outcomes, p<.05. 



b

Female coefficient is significantly different from male coefficient for reading and math test score outcomes, p<.05. 



c

Female coefficient is significantly different from male coefficient for reading test score outcomes, p<.05.



Table C6 (continued).

NICHD SECCYD Regression Coefficients and Standard Errors from Regression Models of Fifth Grade Reading and

 Math Achievement on Early Academic Skills, Attention, and Socioemotional Behavior by Gender 

Achievement test score 5th grade

Teacher rated achievement 5th grade

Reading

Math

Reading

Math
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SD

Child characteristics

Ethnicity

a

  African-American

0.11

(0.32)

  Hispanic

0.06

(0.23)

  Other

0.06

(0.24)

Gender

a

, 1=male, 2=female

1.50

(0.50)

Child is first born

a

, 0=no, 1=yes

0.46

(0.50)

General health

3.38

(0.65)

Missing health

0.02

(0.13)

Home environment

Number of children living in home

2.26

(0.95)

Household structure

  Married, mother and other male

0.03

(0.18)

  Partnered, mother and bio-father

0.04

(0.19)

  Single mother or Partnered mother w/other

0.19

(0.39)

Parenting (z-score)

0.03

(0.82)

Missing parenting

0.02

(0.15)

Parental Characteristics

Mother's age

a

28.55

(5.58)

Mother's education

a

14.43

(2.47)

Partner's education

a

14.66

(2.66)

Missing partner's education

0.06

(0.24)

Table C7.

NICHD SECCYD Descriptive Statistics for Control Variables
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SD

Total family income

55,678

49,589

Missing total family income

0.03

(0.16)

Mother's job status, 1=low, 3=high

2.10

(0.80)

Missing mother's job status

0.03

(0.18)

Partner's job status, 1=low, 3=high

2.15

(0.89)

Missing partner's job status

0.23

(0.42)

Maternal depressive symptoms

9.69

(8.62)

Missing maternal depressive symptoms

0.02

(0.13)

Ever received public assistance

b

, 0=no, 1=yes

0.12

(0.32)

Child care arrangements

c

Ever in non-maternal care, 0=no, 1=yes

0.99

(0.11)

Proportion of time in center-based care

0.21

(0.26)

Proportion of time in home-based care

0.35

(0.34)

Missing type of care

0.01

(0.08)

Average quality of child care

2.94

(0.40)

Missing child care quality

0.08

(0.27)

Key Control Variables at Age 3

Bracken Basic Skills test

9.11

(2.86)

Missing Bracken Basic Skills test

0.04

(0.19)

Expressive Language

97.67

(14.29)

Receptive Vocabulary

98.84

(15.65)

Missing Reynell language test

0.03

(0.17)

Table C7 (continued).

NICHD SECCYD Descriptive Statistics for Control Variables
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SD

Impulsivity (total active time engaged with forbidden toy)

40.80

(56.34)

Missing impulsivity

0.08

(0.28)

Maternal report internalizing problems

51.21

(9.48)

Maternal report externalizing problems

51.21

(8.53)

Missing maternal report of problem behavior

0.02

(0.15)

Missing Dummies for Key Independent Variables

Missing woodcock-johnson

0.03

(0.16)

Missing expressive language

0.02

(0.14)

Missing impulsivity/sustained attention task (CPT)

0.07

(0.26)

Missing kindergarten teacher report of problem behavior

0.07

(0.25)

Missing kindergarten teacher report of social skills

0.08

(0.27)

Note

. n = 1014.  All covariates measured when the child was age 4 1/2, unless otherwise noted. 

c

Average between 6 months and age 4 1/2.   

Table C7 (continued).

NICHD SECCYD Descriptive Statistics for Control Variables

a

Measured at birth. 

b

Average between 6 months and age 3.
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SD

Achievement Test Score

Reading

98.57

(19.53)

Math

97.80

(18.64)

Grade Failure

.12

(.33)

Achievement Test Score

WPPSI Verbal IQ

90.85

(17.14)

WPPSI Performance IQ

95.40

(16.41)

Maternal Report Attention Problems

CBCL Attention Problems

1.92

(1.47)

CBCL Overall  Behavior Problems

30.45

(18.49)

Stanford-Binet IQ

88.81

(19.40)

Observer Report Attention Skills

 Attention Skills

26.47

(6.99)

Maternal Report Socioemotional Behaviors

CBCL Overall Behavior Problems

45.63

(19.94)

Achievement Test Score

Table D1.

and Socioemotional Behaviors

Age 8

Maternal Report Achievement

Age 5

Age 3 

Maternal Report Socioemotional Behaviors

IHDP Descriptive Statistics for Measures of Achievement, Attention Skills and Problems, 


[image: image61.wmf]IHDP Correlation Matrix for Age 8 Achievement, Age 5 Achievement, and Maternal Report Measures

1

2

3

4

5

6

7

Age 8

 1. Reading

1.00

 2. Math

.77

1.00

  3. Grade Failure

-.36

-.36

1.00

Age 5

 4. Verbal IQ

.67

.65

-.29

1.00

 5. Performance IQ

.66

.64

-.26

.73

1.00

 6. CBCL Attention Problems

-.33

-.32

.12

-.29

-.30

1.00

 7. CBCL Overall Behavior Problems

-.24

-.22

.06

a

-.18

-.19

.62

1.00

Table D2. 

Notes

.  All correlations are statistically significant at p<.05 unless otherwise noted. 

 

   

a

 

p

 < .10

n=690

Test Score

Test Score

Maternal Report

Maternal Report Attention Problems

Maternal Report Socioemotional Behaviors
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Dependent Variable Age 8:

Independent Variables

(1)

(2)

(3) 

(4) 

(5)

(6)

(7)

(8)

(9)

(10)

(12)

Age 5 

Test Score 

  WPPSI Verbal IQ

.40

***

.33

***

.30

***

.37

***

.39

***

.34

***

-7.34

***

-3.24

*

-3.16

*

(.04)

(.04)

(.05)

(.04)

(.05)

(.05)

(1.70)

(1.39)

(1.60)

  WPPSI Performance IQ

.33

***

.31

***

.30

***

.34

***

.34

***

.31

***

-2.44

-1.22

-1.21

(.04)

(.04)

(.04)

(.04)

(.04)

(.04)

(1.52)

(1.24)

(1.29)

Maternal Report Attention Problems

 CBCL Attention Problems

-.07

*

-.06

   

-.05

   

-.10

**

-.08

*

-.10

**

-.09

*  

-.14

***

0.94

0.62

0.53

(.03)

(.03)

(.03)

(.04)

(.04)

(.04)

(.04)

(.04)

(1.35)

(.97)

(1.00)

Maternal Report Socioemotional 

Behaviors

 CBCL Overall Behavior Problems

-.06

   

-.05

   

-.04

   

-.07

-.04

   

-.03

   

-.03

   

-.06

-.63

-.27

-.05

(.03)

(.03)

(.04)

(.04)

(.03)

(.04)

(.04)

(.04)

(1.31)

(1.01)

(1.11)

Control Variables

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Incl.

Control for Age 3 Test Score

Incl.

Incl.

Incl.

Incl.

Incl.

Control for Age 3 Attention Skills  

Incl.

Incl.

Incl.

Incl.

Incl.

Observations

690

690

690

690

690

690

690

690

744

648

644

R

2

.52

.57

.57

.47

.49

.52

.52

.43

IHDP Coefficients and Standard Errors from Regression Models of Age 8 Achievement on Early Academic Skills, Attention Problems, and Socioemotional Behaviors



Ever Retained in Grade

a

 Math

Achievement Test Score

Reading


[image: image63.wmf]"Incl." - This set of measures is included in the regression.

*p<.05, **p<.01, ***p<.001.  

Age 3 variables include: Maternal reports of overall behavior problems from the Achenbach Child Behavior Checklist and test observer report of 

child's attention skills. 

in the probability of being retained associated with a one standard deviation change in the given independent variable.

environment, number of children living in the home, household structure at birth, average family income to needs ratio at ages 1-3,

mother's age, education, and depressive symptom score at 40 weeks.

Age 5 variables include: Maternal reports of attention problems (3 items) and overall behavior problems (less the three attention items)

from the Achenbach Child Behavior Checklist.

   

a

 Marginal effects from a logistic regression. Dependent variable is an indicator of ever being retained a grade. Coefficients indicate the percentage-point change 

Notes: All variables are standardized by full sample standard deviations.

Control variables include: data collection site, treatment status, child ethnicity, gender, birth weight, neonatal health, mother's rating of home
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Independent Variables

Age 5

Test Score

WPPSI Verbal IQ

.30
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.29
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.34
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.28

***

.21

*

.34

**

.39

***

.27

***
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***
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***
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***

.35

***

(.07)

(.07)

(.06)

(.08)

(.09)

(.11)
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(.08)

(.07)

(.08)

(.10)

(.11)

WPPSI Performance IQ

.31

***

.28

***

.32

***

.24

***

.40

***

.17

*

.29

***

.34

***

.25

***

.40

***

.39

***
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***

(.06)

(.06)

(.06)

(.07)

(.09)

(.08)

(.05)

(.07)

(.06)

(.07)

(.09)

(.09)

Maternal Report Attention Problems

CBCL  Attention Problems

b

-.04

   

-.06

   

-.12

**

.03

 

-.03

 

-.05

 

-.02

   

-.15

**

-.11

*

-.03

 

-.04

 

-.05

 

(.05)

(.05)

(.04)

(.07)

(.07)

(.08)

(.05)

(.05)

 

(.05)

(.06)

(.07)

(.09)

 CBCL Overall Behavior Problems

-.02

-.05

-.01

 

-.08

 

-.04

 

-.13

 

-.02

-.03

-.01

   

-.09

-.11

 

-.15

 

(.05)

(.05)

(.05)

(.06)

(.07)

 

(.08)

(.05)

(.05)

(.05)

(.06)

(.07)

(.09)

Observations

338

351

369

 

252

169

 

172

338

351

369

252

169

 

172

R

2

.59

.59

.53

.57

.60

.54

.61

.53

.46

.60

.58

.57

and Socioemotional Behaviors

Table D4.



(1)

Blacks

Whites

Low

SES

a

High

SES

Blacks

Whites

Achievement Test Score

Reading

Math

(11)

(12)

(9)

(10)

(5)

(6)

(3)



(8)

(7)

(2)

 IHDP Coefficients and Standard Errors from Regression Models for Subgroups of Age 8 Achievement on EarlyAcademic Skills, Attention Problems, 

(4)

Maternal Report Socioemotional Behaviors

Low

SES

a

High

SES

Female

Male

Male

Female


[image: image65.wmf]Control variables include: data collection site, treatment status, child ethnicity, gender, birth weight, neonatal health, mother's rating of

home environment, number of children living in the home, household structure at birth, average family income to needs ratio at ages 1-3,

mother's age, education, and depressive symptom score at 40 weeks. 

 bBlack coefficient is significantly different from White coefficient for Reading outcome at p < .01.       

Age 5 variables include: Maternal reports of attention problems (3 items) and overall behavior problems (less the three attention items) from the 

Achenbach Child Behavior Checklist.

Age 3 variables include: Maternal reports of overall behavior problems from the Achenbach Child Behavior Checklist, test observer reports 

of child's attention skills and child's score on the Stanford-Binet IQ test.

aLow income= lowest 25% of average income-to-needs ratio .             

All models contain the full set of control variables as well as age 3 test score, attention skills, and socioemotional behaviors.

Notes: All variables are standardized by full sample standard deviation. 


[image: image66.wmf]IHDP Summary Statistics for Control Variables

Mean

SD

Ethnicity

  African-American

.51

(.50)

  White

.38

(.48)

  Hispanic

.11

(.31)

Female

.51

(.50)

Birth weight (grams)

1866.93

(391.60)

Neonatal health

100.27

(15.94)

.39

(.49)

Home Environment

Number of children living in home

a

1.83

(.95)

Mother married

.47

(.50)

Overall HOME score

b

37.61

(8.95)

Parental Characterisitics

Mother's age at child's birth

24.73

(5.99)

Mother's education (in years)

11.92

(2.47)

Average family income to needs

c

1.85

(1.65)

Mother's depressive symptoms

a

10.36

(4.60)

Notes

. All covariates measured when the child was born, unless otherwise noted.

a

measured at 40 weeks    

b

measured at age3

      c

measured at ages 1-3

Table D5. 

Variable

Baseline Child Characteristics

Treatment Status


[image: image67.emf]Table E1. 

 MLEPS Descriptive Statistics for Measures of Achievement, Attention Skills, 

and Socioemotional Behaviors

M SD

Teacher Report Achievement

   Verbal Skills 15.44 (3.75)

Achievement Test Score

   Number Knowledge Test 28.53 (6.87)

Teacher Report Achievement

   Verbal Skills 15.94 (3.81)

Achievement Test Score

   Number Knowledge Test 17.86 (2.67)

Achievement Test Score

   PPVT 62.58 (24.01)

   Number Knowledge Test 13.07 (3.94)

Teacher Report Attention Skills

   Attentive Behavior 9.91 (2.34)

Teacher Report Socioemotional Behaviors

   Interpersonal Skills (Prosocial Behavior) 18.22 (5.21)

   Externalizing Problem Behaviors (Aggression) 8.19 (2.57)

END OF 3RD GRADE

END OF  KINDERGARTEN

END OF 1ST GRADE


[image: image68.emf]Table E1 (continued). 

MLEPS Descriptive Statistics for Measures of Achievement, Attention Skills, 

 and Socioemotional Behaviors

M SD

Teacher Report Socioemotional Behaviors (cont'd)

   Internalizing Problem Behaviors (Anxious/Depressed) 6.43 (1.93)

   Hyperactive Behavior 7.09 (2.76)

Achievement Test Score

   PPVT 43.30 (22.81)

   Number Knowledge Test 3.15 (0.94)

Achievement Test Score

   PPVT 52.84 (25.61)

   Number Knowledge Test 10.75 (4.55)

END OF JUNIOR KINDERGARTEN (COHORT 1)

BEGINNING OF SENIOR KINDERGARTEN (COHORT 2)


[image: image69.emf]Table E2. 

MLEPS Correlations Among End of 3rd Grade Achievement, End of 1st Grade Achievement, and End of Kindergarten Achievement 

 and Socioemotional Behaviors

1 2 3 4 5 6 7 8 9 10 11 12 13

End of 3rd Grade

Teacher Report Achievement

   1. Verbal Skills 1.00

Achievement Test Score

   2.  Number Knowledge Test .43 1.00

End of 1st Grade

Teacher Report Achievement

   3. Verbal Skills .49 .35 1.00

Achievement Test Score

   4. Number Knowledge Test .34 .45 .34 1.00

End of Kindergarten

Achievement Test Score

   5. PPVT .35 .21 .52 .23 1.00

   6. Number Knowledge Test .33 .45 .44 .43 .46 1.00


[image: image70.emf]Table E2 (continued). 

MLEPS Correlations Among End of 3rd Grade Achievement, End of 1st Grade Achievement,  and End of Kindergarten Achievement 

and Socioemotional Behaviors

1 2 3 4 5 6 7 8 9 10 11 12 13

Teacher Report Attention Skills

   7. Attentive Behavior .30 .31 .29 .31 .12 .30 1.00

Teacher Report Socioemotional Behaviors

   8. Interpersonal Skills (Prosocial) .16 .11 .14 .10 .17 .14 .24 1.00

   9. Externalizing Problem Behaviors (Aggression) -.06

a

-.08

a

-.06

a

-.13 -.01

a

-.09 -.36 -.21 1.00

   10. Internalizing Problem Behaviors (Dep/Anx) -.07

a

-.06

a

-.07

a

-.11 -.03

a

-.05

a

-.31 -.18 .22 1.00

   11. Hyperactive Behavior -.12 -.23 -.14 -.21 -.03

a

-.18 -.66 -.22 .60 .25 1.00

End of Jr-K/Beginning of Kindergarten

Achievement Test Score

   12. PPVT .33 .19 .51 .24 .87 .44 .14 .14 -.00

a

-.02

a

-.05

a

1.00

   13. Number Knowledge Test .35 .37 .43 .35 .40 .49 .24 .14 -.09 -.05

a

-.15 .41 1.00

Notes.  All correlations are statistically significant at p < .05 unless otherwise noted.

a

p > .05.

Correlations have varied n's due to pairwise deletion; lowest paired n = 427


[image: image71.emf]Dependent Variable End of 3rd Grade:

Independent Variables (1) (2) (3) (4) (5) (6) (7) (8)

End of Kindergarten

Test Score

   PPVT .25*** .30*** .19* .00 .08 .05

(.05) (.06) (.09) (.04) (.06) (.08)

   Number Knowledge Test .15** .13* .07 .39*** .35*** .29***

(.05) (.06) (.06) (.05) (.05) (.05)

Teacher Report Attention Skills

   Attentive Behavior .26*** .23*** .20*** .29*** .16** .15** .14** .24***

(.06) (.06) (.06) (.06) (.05) (.05) (.05) (.06)

Teacher Report Socioemotional Behaviors

   Interpersonal Skills (Prosocial) .05 .04 .04 .06 .01 .01 .00 .02

(.04) (.05) (.05) (.05) (.04) (.04) (.04) (.05)

   Externalizing Problem Behaviors (Aggression)   -.04 -.04 -.03 -.01 .04 .06 .06 .07

(.06) (.06) (.06) (.06) (.05) (.05) (.05) (.06)

Table E3. 

Math Achievement Score on Early Achievement and Behavior

Teacher-Rated Score Achievement Test Score

MLEPS Coefficients and Standard Errors from OLS Regressions of End of 3rd Grade Teacher-Rated Verbal Skills,

Verbal Skills Math Skills


[image: image72.emf]Dependent Variable End of 3rd Grade

Independent Variables (1) (2) (3) (4) (1) (2) (3) (4)

   Internalizing Problem Behaviors (Depressed/Anxious) -.01 .01 .00 .00 .03 .04 .03 .04

(.04) (.05) (.05) (.05) (.04) (.04) (.04) (.04)

   Hyperactive Behavior .09 .13* .12 .12 -.08 -.11* -.11* -.12*

(.06) (.07) (.07) (.07) (.06) (.06) (.06) (.06)

Control Variables Incl. Incl. Incl. Incl. Incl. Incl.

Cognitive Controls (Prior NKT and PPVT) Incl. Incl.

Observations 477 477 477 494 565 565 565 579

R

2

.197 .202 .229 .128 .223 .259 .277 .150

and childcare characteristics.

The full set of control variables and respective descriptive statistics are listed in Appendix Table E6.

"Incl." - This set of measures is included in the regression.

*p <.05, **p <.01, ***p <.001.

Cognitive control variables (assessed at end of junior kindergarten/beginning of kindergarten) include: the PPVT and the NKT.

Control variables include: child age, gender, and health; parent education, occupation, and income; the home environment; 

Notes . All variables are standardized by full sample standard deviation.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

Table E3 (continued). 

Math Achievement Score on Early Achievement and Behavior

Teacher-Rated Score

MLEPS Coefficients and Standard Errors from OLS Regressions of End of 3rd Grade Teacher-Rated Verbal Skills,

Verbal Skills

Achievement Test Score

Math Skills

All models include dummies for missing data.


[image: image73.emf]Verbal Skills and Math Achievement Scores on Early Achievement and Behavior

Dependent Variable End of 1st Grade

Independent Variables (1) (2) (3) (4) (5) (6)

End of Kindergarten

Test Score

   PPVT .41*** .41*** 0.24** .06 0.11* .04

(.04) (.05) (.07) (.04) (.05) (.08)

   Number Knowledge Test .18*** .18*** .11** 0.37*** 0.35*** 0.30***

(.04) (.04) (.04) (.04) (.04) (.04)

Teacher Report Attention Skills

   Attentive Behavior .20*** .17*** .15** .16** .15** .13**

(.05) (.05) (.05) (.05) (.05) (.05)

Teacher Report Socioemotional Behaviors

   Interpersonal Skills (Prosocial) -.01 .02 .01 -.01 -.00 -.01

(.03) (.04) (.04) (.04) (.04) (.04)

   Externalizing Problem Behaviors (Aggression)   .02 .04 .03 -.03 -.02 -.02

(.04) (.05) (.05) (.04) (.05) (.05)

   Internalizing Problem Behaviors (Dep/Anx) .00 .03 .03 -.03 -.01 -.01

(.04) (.04) (.04) (.04) (.04) (.04)

   Hyperactive Behavior .01 .00 .00 -.02 -.06 -.06

(.05) (.05) (.05) (.05) (.06) (.06)

Control Variables Incl. Incl. Incl. Incl.

Cognitive Controls (Prior PPVT and NKT) Incl. Incl.

Observations 627 627 627 666 666 666

Table E4. 

Math Skills

Teacher-Rated Score Achievement Test Score

Verbal Skills

MLEPS Coefficients and Standard Errors from OLS Regressions of End of 1st Grade Teacher-Rated   


[image: image74.emf]MLEPS Coefficients and Standard Errors from OLS 

Verbal Skills and Math Achievement Scores on Early Achievement and Behavior

Dependent Variable End of 1st Grade

Independent Variables (1) (2) (3) (1) (2) (3)

R

2

.329 .340 .367 .249 .241 .254

Control variables include: child age, gender, and health; parent education, occupation, and income;

the home environment; childcare characteristics; and a neighborhood assessment.

The full set of control variables and respective descriptive statistics are listed in Appendix Table E6.

Cognitive control variables (assessed at end of junior kindergarten/beginning of kindergarten) include:

the PPVT and the NKT.

All models include dummies for missing data.

"Incl." - This set of measures is included in the regression.

*p <.05, **p <.01, ***p <.001.

Table E4 (continued). 

Math Skills

Teacher-Rated Score

Notes . All variables are standardized by full sample standard deviation.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

Achievement Test Score

Verbal Skills


[image: image75.emf]Independent Variables Dum MI Dum MI

End of Kindergarten

  PPVT .20 * .16 * .06 .07

(.09) (.07) (.08) (.06)

  Number Knowledge Test .07     .20 *** .32 *** .33 ***

(.06) (.04) (.05) (.04)

Teacher Report-Attention

  Attentive Behavior .21 *** .21 *** .15 ** .14 **

(.06) (.05) (.05) (.05)

Teacher Report-Socioemotional Behavior

  Interpersonal Skills .04     .06 .00     .05

  (Prosocial) (.05) (.04) (.04) (.04)

  Externalizing Problem Behaviors -.03 .01 .07 .05

  (Aggression) (.06) (.04) (.05) (.04)

Table E4.1

Teacher Rating Test Score

MLEPS Regression Coefficients and Standard Errors from Regression Models of End of 

Third Grade Teacher-Rated Verbal Skills and Math Achievement on Early Achievement and 

Behavior: Missing Data Dummy vs. Multiple Imputation

Reading Math


[image: image76.emf]Independent Variables Dum MI Dum MI

  Internalizing Problem Behaviors .00 -.04 .03 .04

  (Depressed/Anxious) (.05) (.03) (.04) (.03)

  Hyperactive .13 .13 * -.12 * -.06

(.07) (.06) (.06) (.05)

Control Variables Incl. Incl. Incl. Incl.

Cognitive Controls (Prior NKT & PPVT) Incl. Incl. Incl. Incl.

Observations 477 735 565 887

R

2

.23 .25 .28 .27

Control variables include: child age, gender, and health; parent education, occupation, and income;

the home environment; childcare characteristics; and a neighborhood assessment.

The full set of control variables and respective descriptive statistics are listed in Appendix Table E6.

Cognitive control variables (assessed at end of junior kindergarten/beginning of kindergarten) include:

the PPVT and the NKT.

All models include dummies for missing data.

"Incl." - This set of measures is included in the regression.

Notes . All variables are standardized by full sample standard deviation.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

*p <.05, **p <.01, ***p <.001.

Table E4.1 (continued)

MLEPS Regression Coefficients and Standard Errors from Regression Models of End of 

Third Grade Teacher-Rated Verbal Skills and Math Achievement on Early Achievement and 

Behavior: Missing Data Dummy vs. Multiple Imputation

Teacher Rating Test Score

Reading Math


[image: image77.emf]Dummy vs. Non-Response Weights

Independent Variables Dum Weights Dum Weights

End of Kindergarten

  PPVT .20 * .19 * .06 .05

(.09) (.09) (.08) (.08)

  Number Knowledge Test .07     .07 .32 *** .33 ***

(.06) (.06) (.05) (.05)

Teacher Report-Attention

  Attentive Behavior .21 *** .21 *** .15 ** .13 *

(.06) (.06) (.05) (.05)

Teacher Report-Socioemotional Behavior

  Interpersonal Skills .04     .03 .00     .00

  (Prosocial) (.05) (.05) (.04) (.04)

  Externalizing Problem Behaviors -.03 -.03 .07 .07

  (Aggression) (.06) (.06) (.05) (.05)

Table E4.2

Teacher Rating Test Score

MLEPS Regression Coefficients and Standard Errors from Regression Models of End of Third Grade 

Teacher-Rated Verbal Skills and Math Achievement on Early Achievement and Behavior:  Missing Data 

Reading Math


[image: image78.emf]Dummy vs. Non-Response Weights

Independent Variables Dum Weights Dum Weights

  Internalizing Problem Behaviors .00 .01 .03 .02

  (Depressed/Anxious) (.05) (.05) (.04) (.04)

  Hyperactive .13 .12 -.12 * -.13 *

(.07) (.07) (.06) (.06)

Control Variables Incl. Incl. Incl. Incl.

Cognitive Controls (Prior NKT & PPVT) Incl. Incl. Incl. Incl.

Observations 477 477 565 565

R

2

.23 .23 .28 .28

Control variables include: child age, gender, and health; parent education, occupation, and income;

the home environment; childcare characteristics; and a neighborhood assessment.

The full set of control variables and respective descriptive statistics are listed in Appendix Table E6.

Cognitive control variables (assessed at end of junior kindergarten/beginning of kindergarten) include:

the PPVT and the NKT.

All models include dummies for missing data.

"Incl." - This set of measures is included in the regression.

*p <.05, **p <.01, ***p <.001.

Table E4.2 (continued)

MLEPS Regression Coefficients and Standard Errors from Regression Models of End of Third Grade 

Notes . All variables are standardized by full sample standard deviation.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

Teacher-Rated Verbal Skills and Math Achievement on Early Achievement and Behavior:  Missing Data 

Teacher Rating Test Score

Reading Math


[image: image79.emf]Behavior:  Missing Data Dummies vs. Listwise 

Independent Variables Dum LW Dum LW

End of Kindergarten

  PPVT .20 * .07 .06 -.01

(.09) (.14) (.08) (.13)

  Number Knowledge Test .07     .13 .32 *** .39 **

(.06) (.13) (.05) (.11)

Teacher Report-Attention

  Attentive Behavior .21 *** .20 .15 ** .06

(.06) (.12) (.05) (.11)

Teacher Report-Socioemotional Behavior

  Interpersonal Skills .04     -.02 .00     .05

  (Prosocial) (.05) (.09) (.04) (.08)

  Externalizing Problem Behaviors -.03 -.19 .07 .13

  (Aggression) (.06) (.10) (.05) (.10)

Table E4.3

Teacher Rating Test Score

MLEPS Regression Coefficients and Standard Errors from Regression Models of End of 

Third Grade Teacher-Rated Verbal Skills and Math Achievement on Early Achievement and Deletion

Reading Math


[image: image80.emf]Behavior:  Missing Data Dummies vs. Listwise 

Independent Variables Dum LW Dum LW

  Internalizing Problem Behaviors .00 -.01 .03 .13

  (Depressed/Anxious) (.05) (.08) (.04) (.08)

  Hyperactive .13 .16 -.12 * -.29 *

(.07) (.13) (.06) (.12)

Control Variables Incl. Incl. Incl. Incl.

Cognitive Controls (Prior NKT & PPVT) Incl. Incl. Incl. Incl.

Observations 477 129 565 134

R

2

.23 .17 .28 .34

Control variables include: child age, gender, and health; parent education, occupation, and income;

the home environment; childcare characteristics; and a neighborhood assessment.

The full set of control variables and respective descriptive statistics are listed in Appendix Table E6.

Cognitive control variables (assessed at end of junior kindergarten/beginning of kindergarten) include:

the PPVT and the NKT.

All models include dummies for missing data.

"Incl." - This set of measures is included in the regression.

*p <.05, **p <.01, ***p <.001.

Table E4.3 (continued)

MLEPS Regression Coefficients and Standard Errors from Regression Models of End of 

Notes . All variables are standardized by full sample standard deviation.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

Third Grade Teacher-Rated Verbal Skills and Math Achievement on Early Achievement and Deletion

Teacher Rating Test Score

Reading Math


[image: image81.emf]Majority/Minority Sub-Groups

Dependent Variable End of 3rd Grade

Male Female

Linguistic 

Majority

Linguistic 

Minority Male Female

Linguistic 

Majority

Linguistic 

Minority

Independent Variables (1) (2) (3) (4) (1) (2) (3) (4)

End of Kindergarten

Test Score

   PPVT .13 .25* -.03 0.33** .07 .07 .04 .12

(.14) (.13) (.13) (.15) (.12) (.12) (.11) (.13)

   Number Knowledge Test .15 -.01 .03 .05 .32*** 0.25*** .30*** .31***

(.09) (.09) (.08) (.10) (.08) (.08) (.07) (.08)

Teacher Report Attentive Behaviors

   Attentive Behavior

a

.18* .23** .11 .30** .01 .32*** .14* .16

(.09) (.09) (.08) (.10) (.07) (.09) (.07) (.09)

Teacher Report Socioemotional Behaviors

   Interpersonal Skills (Prosocial) .04 .02 .09 .05 -.00 .05 .01 -.02

(.08) (.07) (.07) (.08) (.07) (.06) (.06) (.07)

Teacher Rated Score

Verbal Skills

Achievement Test Score

Math Skills

Table E5. 

Math Achievement Scores on Achievement and Behavior Variables Measured at the End of Kindergarten by Gender and Linguistic 

MLEPS Regression Coefficients and Standard Errors from OLS Regressions of End of 3rd Grade Teacher-Rated Verbal Skills, and 


[image: image82.emf]Majority/Minority Sub-Groups

Dependent Variable End of 3rd Grade

Male Female

Linguistic 

Majority

Linguistic 

Minority Male Female

Linguistic 

Majority

Linguistic 

Minority

Independent Variables (1) (2) (3) (4) (1) (2) (3) (4)

   Externalizing Problem Behaviors (Aggression)   -.05 -.01 -.05 -.07 .10 .03 .10 -.06

(.07) (.12) (.07) (.11) (.07) (.10) (.07) (.09)

   Internalizing Problem Behaviors (Dep/Anx) .01 .01 -.00 -.07 .05 .05 .05 -.03

(.07) (.06) (.06) (.08) (.06) (.06) (.05) (.07)

   Hyperactive Behavior .17 .10 .04 0.26** -.19* .03 -.11 -.05

(.09) (.11) (.09) (.11) (.08) (.11) (.08) (.10)

Control Variables X X X X X X X X

Cognitive Controls (Prior PPVT and NKT) X X X X X X X X

Observations 218 259 267 193 266 299 323 223

R-squared .209 .207 .154 .346 .272 .273 .280 .283

Control variables include end of kindergarten measures of: child age, gender, and health; parent education, occupation, and income;

the home environment; childcare characteristics; and a neighborhood assessment.

The full set of control variables and respective descriptive statistics are listed in Appendix Table E6.

Cognitive control variables (assessed at end of junior kindergarten/beginning of kindergarten) include: the PPVT and the NKT.

All models include dummies for missing data.

a - Male coefficient is significantly different from the female coefficient for math outcome at p < .05

Math Achievement Scores on Achievement and Behavior Variables Measured at the End of Kindergarten by Gender and Linguistic 

MLEPS Regression Coefficients and Standard Errors from OLS Regressions of End of 3rd Grade Teacher-Rated Verbal Skills, and 

*p <.05, **p <.01, ***p <.001.

Table E5 (continued). 

Notes . All variables are standardized by full sample standard deviation.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

Math Skills

Teacher Rated Score Achievement Test Score

Verbal Skills


[image: image83.emf]Table E6. 

MLEPS Means and Standard Deviations for Control Variables

M SD

Child characteristics

 Not-Native Canadian 0.12 0.33

 Missing not-native Canadian 0.05 0.22

 Female 0.52 0.50

 Kindergarten Cohort - 1999 (vs 1998) 0.43 0.50

 Cohort - Data available Junior Kindergarten (vs Senior) 0.46 0.50

 Behind in School - 3rd Grade 0.13 0.33

 Missing behind in school - 3rd Grade 0.43 0.49

 Age (in years at Spring Kindergarten assessment) 6.13 0.29

 Missing age 0.01 0.08

 Child Health (chronic illness/birth defect) 0.07 0.25

 Missing child health 0.06 0.24

Home Environment

 Child's living situation

  Two biological parents (continuously married) 0.66 0.47

  Single biological parent 0.25 0.43

  Biological parent and other 0.07 0.25

  Guardians (relatives/non-relatives/adoptive) 0.02 0.15

 Missing child's living situation 0.01 0.10

 French not primary home language 0.40 0.49

 Missing primary home language 0.04 0.20

 Family functioning (dysfunctional) 1.67 0.48

 Missing family functioning 0.07 0.25


[image: image84.emf]Table E6 (continued). 

MLEPS Means and Standard Deviations for Control Variables

M SD

Parental Characteristics

 Mother's age at first birth  25.34 5.10

 Missing mother's age at first birth 0.08 0.26

 Average parent education 12.25 3.38

 Missing average parent education 0.16 0.37

 Mother worked in the last 12 months 0.55 0.50

 Missing  whether mother worked in the last 12 months 0.02 0.14

 Income 5.87 3.38

 Missing income 0.09 0.29

 Average parental occupational prestige 39.49 11.70

 Missing average parental occupational prestige 0.25 0.43

 Welfare (Mother or Father) 0.34 0.47

 Missing Welfare 0.01 0.11

Child care arrangements (K)

 No reported childcare 0.38 0.48

 Center-Based care 0.46 0.50

 Non-center care (relative/non-relative at home/other) 0.07 0.25

 Varied Childcare 0.10 0.30

 Missing Childcare 0.01 0.10

Neighborhood characteristics

 Neighborhood good for raising children 3.48 0.86

 (1 = "Excellent", 5 = "Very poor" - Reverse scored)

 Missing neighborhood good for kids 0.05 0.22
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MLEPS Means and Standard Deviations for Control Variables

M SD

Parental expectations at baseline

 Years of education parent expects child to complete 15.34 1.14

 Missing education expectation 0.10 0.30

 How important is it that your child get good grades?  3.60 0.52

 (1 = "Very important", 4 = "Not important at all" - Reverse scored)

 Missing good grades 0.05 0.22

Missing Dummies for teacher measures

 Missing teacher report attentive behavior 0.00 0.00

 Missing teacher report prosocial behavior (interpersonal skills) 0.02 0.13

 Missing teacher report physically aggressive behavior (externalizing) 0.00 0.06

 Missing teacher report anxious behavior (internalizing) 0.00 0.06

 Missing teacher report depressive behavior 0.00 0.04

 Missing teacher report hyperactive behavior 0.01 0.08
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 BCS Descriptive Statistics for Measures of Achievement,  

Attentiosn Skills and Socioemotional Behaviors

M SD

Achievement Test Score

Reading 0.00 (1.00)

Math 0.00 (1.00)

Achievement Test Score

Human Figure Drawing 0.00 (1.00)

Vocabulary 0.00 (1.00)

Profile Drawing 0.00 (1.00)

Copying Designs 0.00 (1.00)

Mother report  Attention Skills

Inattention 0.00 (1.00)

Mother Report Socioemotional Behaviors

Internalizing Problem Behavior 0.00 (1.00)

Externalizing Problem Behavior 0.00 (1.00)

Age 10

Age 5
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1 2 3 4 5 6 7 8 9

Age 10

Achievement Test Score

1. Reading 1.00

2. Math .75 1.00

Age 5

Achievement Test Score

3. Human Figure Drawing .31 .26 1.00

4. Vocabulary .34 .31 .28 1.00

5. Profile Drawing .15 .13 .29 .22 1.00

6. Copying Designs .42 .43 .46 .30 .25

Mother Report Attention Skills

7. Inattention -.15 -.15 -.11 -.10 -.06 -.16 1.00

Mother Report Socioemotional Behaviors

8. Internalizing Problem Behavior -.04 -.06 -.02 -.06 -.02 -.04 .20 1.00

9. Externalizing Problem Behavior -.21 -.18 -.13 -.14 -.07 -.18 .46 .27 1.00

Note .  All correlations are statistically significant at p<.05.

Table F2. 
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BCS Coefficients and Standard Errors from Regression Models of age 10 Achievement on 

Early Academic Skills, Attention Skills, and Socioemotional Behaviors

Dependent variable at age 10:

Independent variables (1) (2) (3) (4) (5) (6)

Achievement Test Score

Human Figure Drawing .12*** .09** .10** .09**

(.03) (.03) (.03) (.03)

Vocabulary .21*** .13*** .17*** .09**

(.03) (.03) (.03) (.03)

Profile Drawing -.01 .00 -.02 -.02

(.03) (.03) (.03) (.03)

Copying Designs .38*** .26*** .45*** .36***

(.03) (.03) (.03) (.03)

Reading  Math

Achievement Test Score
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BCS Coefficients and Standard Errors from Regression Models of age 10 Achievement on 

Early Academic Skills, Attention Skills, and Socioemotional Behaviors

Dependent variable at age 10:

Independent variables (1) (2) (3) (4) (5) (6)

Mother Report Attention Skills

Inattention -.07* -.08** -.11*** -.09** -.09** -.12**

(.03) (.03) (.03) (.03) (.03) (.04)

Mother Report Socioemotional Behaviors

Internalizing Problem Behavior .02 .01 .03 .02 .02 .04

(.03) (.03) (.03) (.03) (.03) (.03)

Externalizing Problem Behavior -.06 -.03 -.05 -.03 .00 -.03

(.04) (.03) (.03) (.04) (.03) (.04)

Control variables

X X X X

Age 22 and 42 month Ability and Behavior

X X X X

Observations 1778 1778 1778 1753 1753 1753

R-squared .30 .45 .38 .30 .45 .34

standard deviation. All models include missing data dummies. Inattention, internalizing and externalizing problem behaviors are not 

reverse scaled. Control variables include: child age and gender, parent education, parent occupation, number of siblings, 

maternal depression, maternal attitudes, amount the child is read to. Age 22 and 42 month control variables include: early cognitive and 

developmental abilities, test observer reports of the child's early behavioral development, height and weight. 

* p < .05, ** p < .01, *** p < .001

Note. Standard errors are not corrected for classroom clustering as there is none. All variables are standardized by full sample 

Achievement Test Score

Reading  Math
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Skills, Attention Skills, and Socioemotional Behaviors

Dependent variable at age 10:

Female Male High SES Low SES Female Male High SES Low SES

Independent variables (1) (2) (3) (4) (5) (6) (7) (8)

Test score

Human Figure Drawing  .10** .08 .15** -.02 .05 .10* .19** .00

(.04) (.04) (.06) (.07) (.04) (.04) (.06) (.08)

Vocabulary .12* .10* .10 .05 .05 .09* .00 .12

(.05) (.04) (.07) (.07) (.05) (.04) (.07) (.07)

Profile Drawing -.01 .02 -.05 -.07 -.04 .00 -.03 -.11

(.04) (.04) (.05) (.06) (.04) (.04) (.06) (.07)

Copying Designs 

a b 

.26*** .29*** .08 .42*** .33*** .38*** .10 .51***

(.05) (.04) (.07) (.06) (.05) (.04) (.07) (.06)

BCS Coefficients and Standard Errors from Regression Models for Subgroups of age 10 Achievement on Early Academic 

Achievement Test Score

Reading Math
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Skills, Attention Skills, and Socioemotional Behaviors

Dependent variable at age 10:

Female Male High SES Low SES Female Male High SES Low SES

Independent variables (1) (2) (3) (4) (5) (6) (7) (8)

Mother Report Attention Skills

Problem behavior

Inattention 

c 

-.10* -.06 -.07 -0.12 -0.11* -.05 -.09 -0.11

(.04) (.04) (.06) (.08) (.04) (.05) (.06) (.09)

Mother Report Socioemotional Behaviors

Internalizing Problem Behavior 

d 

-.01 .01 -.05 0.18** .02 .02 -0.01 0.03

(.04) (.04) (.05) (.07) (.04) (.04) (.07) (.07)

Externalizing Problem Behavior  .04 -.07 -0.07 -0.01 .05 -.01 .08 .02

(.05) (.05) (.07) (.07) (.06) (.04) (.07) (.08)

Observations 814 964 420 261 801 952 417 256

R-squared .51 .49 0.61 0.75 .48 .50 .60 .75

BCS Coefficients and Standard Errors from Regression Models for Subgroups of age 10 Achievement on Early Academic Skills,

Achievement Test Score

Reading Math
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Skills, Attention Skills, and Socioemotional Behaviors

* p < .05, ** p < .01, *** p < .001

BCS Coefficients and Standard Errors from Regression Models for Subgroups of age 10 Achievement on Early Academic Skills,

Note. Standard errors are not corrected for classroom clustering as there is none. All variables are standardized by full sample standard deviation.    

All models include missing data dummies. Inattention, internalizing and externalizing problem behaviors are not reverse scaled.

Control variables include: child age and gender, parent education, parent occupation, number of siblings, maternal depression, maternal attitudes,

amount the child is read to. Age 22 and 42 month control variables include: early cognitive and developmental abilities, test observer reports of the

child's early behavioral development, height and weight. 

a

 Low SES coefficient is significantly different from High SES for reading outcome at p  <.001.

b

 Low SES coefficient is significantly different from High SES for math outcome at p  <.001.

c

 Female coefficient is significantly different from male for reading outcome at p  <.01.

d

 Low SES coefficient is significantly different from High SES for reading outcome at p <.01.
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Summary statistics for control variables

Variable Mean SD

Age 42 month test scores

Counting .00 (.92)

Counting (missing) .15 (.36)

Speaking .00 (.92)

Speaking (missing) .15 (.36)

Copying Designs .00 (.92)

Copying Designs (missing) .15 (.36)

Age 42 month behavioral measures

Distractibility (Easily distracted) .16 (.36)

Distractibility (Moderately absorbed) .38 (.48)

Distractibility (Absorbed) .25 (.43)

Distractibility (missing) .25 (.43)

Shy / withdrawn .21 (.41)

Friendly & outgoing .25 (.44)

Shy / withdrawn (other) .51 (.50)

Shy / withdrawn (missing) .25 (.44)

Co-operative (Very) .28 (.45)

Co-operative .21 (.41)

Co-operative (Fairly) .16 (.37)

Rather unco-operative .19 (.39)

Unco-operative .09 (.29)

Co-operativeness (missing) .16 (.37)
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Summary statistics for control variables

Variable Mean SD

Age 22 month test scores

Cubes .00 (.95)

Cubes (missing) .10 (.30)

Language .00 (.95)

Language (missing) .10 (.30)

Personal development .00 (.95)

Personal development (missing) .10 (.30)

Copying designs .00 (.95)

Copying designs (missing) .10 (.30)

Baseline child and family characteristics

Female .48 (.50)

Sub-group type 1 .47 (.50)

Sub-group type 2 .09 (.29)

Sub-group type 3 .30 (.46)

Sub-group type 4 .23 (.42)

Birthweight quintile 1 .19 (.39)

Birthweight quintile 2 .19 (.39)

Birthweight quintile 3 .18 (.39)

Birthweight quintile 4 .17 (.38)

Birthweight quintile 5 .18 (.38)

Birthweight quintile missing .09 (.28)

No father present .04 (.21)
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Summary statistics for control variables

Variable Mean SD

Father's SES I .04 (.20)

Father's SES II .10 (.30)

Father's SES III non-manual .10 (.30)

Father's SES III manual .40 (.49)

Father's SES IV .13 (.34)

Father's SES V .06 (.24)

Father's SES other .03 (.16)

Father's SES missing .09 (.28)

Father unemployed .03 (.18)

Father unemployed (missing) .11 (.31)

Mother's SES I or II .08 (.27)

Mother's SES III non-manual .25 (.43)

Mother's SES III manual .04 (.21)

Mother's SES IV .18 (.38)

Mother's SES V .01 (.11)

Mother's SES other .01 (.08)

Mother homemaker .27 (.45)

Mother's SES (missing) .16 (.37)

Mother currently employed .04 (.19)

Mother currently employed (missing) .35 (.48)

Mother age 14-18 .05 (.22)

Mother age 19-24 .37 (.48)

Mother age 25-34 .43 (.50)

Mother age 35+ .08 (.27)

Mother age (missing) .06 (.24)

Baseline child and family characteristics (continued)
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Summary statistics for control variables

Variable Mean SD

Father's age (no father) .03 (.18)

Father age 14-18 .01 (.09)

Father age 19-24 .17 (.37)

Father age 25-34 .37 (.48)

Father age 35+ .12 (.32)

Father age (missing) .31 (.46)

No older siblings .36 (.48)

1 older sibling .31 (.46)

2 or 3 older siblings .22 (.41)

4 or more older siblings .05 (.21)

Number of older siblings (missing) .06 (.24)

Mother foreign language .34 (.47)

Father speaks a foreign language .34 (.47)

Child and family characteristics at age 5

Number of younger siblings .36 (.59)

High TV viewing .05 (.21)

High TV viewing (missing) .33 (.47)

People per room .90 (.27)

People per room (missing) .01 (.10)

No mother .00 (.05)

No father .03 (.18)

Father's SES I .05 (.21)

Father's SES II .13 (.33)

Father's SES III non-manual .06 (.23)

Father's SES III manual .31 (.46)

Baseline child and family characteristics (continued)
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Summary statistics for control variables

Variable Mean SD

Father's SES IV .09 (.28)

Father's SES V .03 (.18)

Father's SES other .00 (.03)

Father's SES (missing) .31 (.46)

Father unemployed .03 (.18)

Father unemployed (missing) .51 (.50)

Mother works part-time .24 (.42)

Mother work status missing .30 (.46)

Mother works full-time .05 (.21)

Mother no qualifications .38 (.48)

Mother highest qualification (low) .22 (.42)

Mother highest qualification (medium) .06 (.23)

Mother highest qualification (high) .02 (.13)

Mother highest qualification (missing) .33 (.47)

Father no qualifications .34 (.47)

Father highest qualification (low) .18 (.39)

Father highest qualification (medium) .05 (.23)

Father highest qualification (high) .09 (.28)

Father highest qualification (missing) .34 (.47)

Housing type (house) .61 (.49)

Housing type (flat) .07 (.26)

Housing type (bedsit) .01 (.08)

Housing type (missing) .31 (.46)

Telephone ownership .40 (.49)

Telephone ownership (missing) .30 (.46)

Child and family characteristics at age 5 (continued)
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Summary statistics for control variables

Variable Mean SD

Number of younger siblings (missing) .30 (.46)

Mother depression .13 (.33)

Mother depression (missing) .30 (.46)

Mother anti-TV attitude .00 (.43)

Mother anti-TV attitude (missing) .30 (.46)

Mother low-authoritarian attitude .00 (.72)

Mother low-authoritarian attitude (missing) .30 (.46)

Not read to in past week .08 (.27)

Read to on 1 or 2 days in past week .12 (.33)

Read to on 3-5 days in past week .18 (.39)

Read to on 6-7 days in past week .29 (.45)

Read to (missing) .33 (.47)

Child and family characteristics at age 5 (continued)


Footnotes

� This broad range is due to the fact that there is substantially more missing teacher assessment data than direct child assessment data.  Thus, the lower part of the range represents sample sizes for analyses predicting teacher rated outcomes.


� This calculation excludes the students who were deliberately not followed because they had moved and were sampled out.  Thus, the attrition rate includes only nonrespondents or students who became ineligible or whose eligibility was unknown.


� In the third grade dataset, eight reading and seven math IRT subscales are provided for all years in which children were tested (kindergarten, first and third grade). However, in kindergarten and first grade, only the five subscales which tested ‘earlier’ skills were administered and in third grade only the five subscales which tested ‘later’ skills were administered. Scores for all subscales were constructed by ECLS-K staff for all years using IRT so that scores on subscales could be compared across years to measure change. 


� Identical items were administered in the spring of kindergarten and are used in the change models discussed in the results section.


� The dependent/clingy subscale is not used in these analyses. 


� A dummy variable is set equal to 1 if data are missing for a particular regressor, and 0 if the data is observed. Next, the relevant regressor is set to 0 for cases with missing data, and regressions are run with both the regressor of interest and the dummy variable included as independent variables.


� Children who were age 5 or 6 in 1986 do not have early childhood measures of PPVT or temperament (n=345) because the maternal and child interview was not conducted at an earlier age for these children. In addition, about 20 children in the second and third cohorts are missing data for these measures. Finally, NLSY’s restriction of the measurement of sociability to children over age 4 in 1990, resulted in a large number of missing data on this measure for children in cohort 4 that were age 3 in 1990 (n=222). Restricting the sample to children with complete temperament and PPVT data does not change the reported findings. 


� The samples available for analysis range in size from 735 to 1053. In general, there is a greater response rate for the Number Knowledge Test than for the scale of teacher-rated verbal skills. Additionally, there are more cases with data for 1st grade outcomes than for 3rd grade outcomes.


� The attrition rate was calculated based on the 1,369 students who qualified for the study, not the total 1,928 in the MLEPS sample.


� Principal components analysis was initially used to evaluate the cohesiveness among the four items. For items in grades 1 and 3, the percent of variance among the items that could be explained by a single factor solution ranged between 84% and 86% (eigenvalues = 3.44 and 3.38, respectively; all other eigenvalues were less than 0.39). Factor loadings for the four items ranged between .90 and .95 (grade 1) and between .90 and .94 (grade 3).


� For the attentive scale, different cohorts received slightly different versions of the SBQ with varying number of items. For the students who started kindergarten in 1998, the available attentive items are listens attentively, easily distractible, and inattentive; for the students who started kindergarten in 1999, the available attentive items are the last three items. In order to create a “universal” attentive factor for the two cohorts, each score was rescaled to represent a value out of four items (with a range of 4 to 12).


� The aggression scale is similar to the attentive scale, in that different cohorts received slightly different versions of the SBQ with a varying number of items. For the students who started kindergarten in 1998, the available aggression items are the first four items; for the students who started kindergarten in 1999, the available aggression items are the last six items. In order to create a universal aggression item for the two cohorts, each score was rescaled to represent a value out of seven items (with a range of 7 – 21).


� The child health item that is included in the control variables is a dichotomous variable identifying whether the child was either born with a birth defect or has a chronic illness.


� One aspect of the home environment that is included in the control variables represents a 12-item measure of general family functioning (GFF), developed by researchers at Chedoke-McMaster Hospital, McMaster University (Epstein, Baldwin, & Bishop, 1983). This measure assesses support, communication, and family problem-solving. Responses to each item on a Likert-type scale ranged from 1 (Strongly agree) to 4 (Strongly disagree).  To create the family functioning scale, first negatively-worded items were reverse scored so that a higher score indicated greater agreement with the statement. Then, the items were summed and divided by 12 such that scores on the final scale ranged from 1 (better family functioning) to 4 (worse family functioning). For more information regarding validity and reliability, see Byles, Byrne, Boyle, & Offord (1988) and the interpretation and use of the GFF with respect to longitudinal data, see Pagani, Japel, Girard, Farhat, Côte, & Tremblay (2006).


� The two control variables with the largest amount of missing data were the variables associated with each parent’s education and occupation prestige. Therefore, an average was computed for each of these variables such that if either parent’s information was missing, the other parent’s data would be available.


� There were no significant differences between the two kindergarten cohorts (1998 and 1999) and each of the reading or math outcome variables. There were also no significant differences between the two groups with the controls for prior achievement measured at different times - end of junior kindergarten and beginning of kindergarten. (All F’s < 1, ns.) Therefore, all of the cohorts were combined into one group for analytic purposes and dummy variables identifying kindergarten and time of cognitive control measurement were included as controls in the second and third regression models.





