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Abstract
Early childhood professional organizations support teachers as the best assessors of students’
academic, social, emotional, and physical development. This study investigates the predictive nature of
teacher ratings of first-grade students’ performance on a standards-based curriculum-embedded
performance assessment within the context of a state accountability system. The sample includes 4292
elementary school students cross-classified by 131 first-grade and 137 third-grade schools attended.
This study uses extant statewide assessment data for students located in a state in the southeastern
part of the United States. Controlling for student and school demographic variables in cross-classified
random effects multilevel models, first-grade teacher ratings—as reflected by domain scores on a
performance assessment—are found to positively and significantly correlate with students’ third-grade
academic achievement.
Keywords: Teacher ratings, Predictive validity, Curriculum-embedded Performance assessment

Introduction
Research on the use of teacher-based judgment measures (e.g., measures that use teacher
ratings or rankings to assess students’ knowledge or skills in specific academic content areas)
to assess students’ academic achievement in core academic areas (i.e., math, reading,
science, or social studies) span over four decades. One of the most comprehensive scholarly
reviews of the use of teacher-based judgment measures to assess student achievement was
completed by Hoge and Coladarci (1989). The authors presented a thorough review of 16
empirical studies from 1962-1988. With these studies, they examined the association between
concurrently administered direct and indirect teacher-based judgment measures in which
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teachers used ratings, rankings, grade equivalence, number correct, and item responses in
reading, mathematics, social studies, and science, and norm-referenced measures of
academic achievement. Overall, Hoge and Coladarci found a moderate to strong association
(Mdn r = .66) between teachers’ judgments of students’ academic performance and their
actual performance on standardized norm-referenced achievement tests.
Specific to the predictive value of teachers’ ratings, several studies have investigated the
longitudinal nature of teacher ratings in relation to students’ performance on normreferenced tests (e.g., Hecht & Greenfield, 2001; Meisels, Liaw, Dorfman, & Nelson, 1995;
Quay & Steele, 1998; Stevenson, Parker, Wilkinson, Hegion, & Fish, 1976). Stevenson et al.
(1976), followed a cohort of students from kindergarten through third grade and found
moderate to strong correlations (rs ranged from .41 to .71) between teacher ratings (i.e.,
instructions, vocabulary, reflective, retention, learning, independence, or attention) and
students’ reading achievement, as measured by the Wide Range Achievement Test (Jastak,
Bijou, & Jastak, 1965), across four time periods (i.e., prior to kindergarten and in the spring of
grades 1, 2, and 3), and moderate to strong correlations (rs ranged from .37 to .65) between
teacher ratings (i.e., instructions, learning, vocabulary, retention, hardworking,
independence, or reflective) and students’ arithmetic achievement across the same four time
periods.
Using a sample of kindergartners in three Michigan school districts to present predictive
validity evidence for a performance assessment for young children, Meisels, Liaw, Dorfman,
and Nelson (1995) reported high correlations between teacher ratings and students’
performance on a norm-referenced measure within a one-year period. Specifically, the
correlations between kindergarteners’ total scores on the Work Sampling System (WSS;
Meisels, Jablon, Marsden, Dichtelmiller, & Dorfman, 1994) checklists—an authentic
assessment measure in which students are observed in their natural settings to determine the
extent to which they can demonstrate proficiency on defined local, state, or national
curriculum standards—and a total score on the Kindergarten Achievement Battery of the
Woodcock-Johnson Psychoeducational Battery–Revised (WJ-R; Woodcock & Johnson, 1989),
were .76. The fall/spring and winter/spring correlations between individual WSS checklists and
WJ-R total scores were similar (ranging from .38 to .78 for fall/spring and ranging from .39 to
.78 for winter/spring). The highest correlations were found between the concept and number
and the language and literacy subscales of the WSS and the WJ-R (rs = .75 and .78,
respectively, for fall/spring and rs = .78 for winter/spring).
In 2001, Hecht and Greenfield found that first-grade teacher ratings, collected using the
academic competence subscale of the Social Skills Rating System (Gresham & Elliott, 1990) in
a large urban public school system, explained approximately 50% of the variance in thirdgrade letter-word identification and passage comprehension for a predominantly minority
population of children (i.e., 73% African American, 18% Hispanic, and 2% Asian American)
exposed to poverty. The authors also reported that first-grade teacher ratings accurately
classified third-grade students into good or impaired reader ability groups with an accuracy
rate of at least 73%. Hence, the finding provided support for the use of teacher ratings to
predict students’ later performance.
However, in Quay and Steele’s 1998 study in which the authors followed a cohort of
students from pre-kindergarten to grade 2, the magnitude of the association between prekindergarten teacher ratings and students’ later achievement varied according to when the
ratings occurred. The researchers found that pre-kindergarten ratings on the Developmental
Profile II (DPII; Alpern, Boll, & Shearer, 1986) had only a small significant association with firstgrade teacher reports of reading comprehension (r = .16), but pre-kindergarten ratings on the
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Developmental Rating Scale (DRS) had significant moderate associations with first-grade
teacher reports of reading comprehension (r = .42) and math achievement (r = .38) and
significant small associations with second-grade teacher reports of reading comprehension (r
= .24) and math achievement (r = .27). Yet, the associations between pre-kindergarten ratings
on either the DRS or the DPII and students’ second-grade Iowa Tests of Basic Skills (ITBS)
total reading or math were small (rs ranged from -.02 to .12). Moreover, the first-grade ratings
on the DPII were small significant predicators of first-grade teacher reports of reading
comprehension and math achievement and second-grade teacher report of reading
comprehension (rs ranged from .18 to .29). Conversely, first-grade ratings on the DRS were
moderate to high predictors of first- and second-grade teacher reports of reading
comprehension and math achievement, and second-grade ITBS total reading and math (rs
ranged from .40 to .78)
Significance of This Study
Although much research has been conducted on the use of teacher ratings, this study aims to
contribute to research on teacher ratings specifically in two areas: (a) examining the predictive
nature of teacher ratings within the context of a state’s education accountability system and
(b) using multilevel methodology to account for both the nested nature of students within
schools and the cross-classification that can occur in longitudinal studies when students do
not attend the same schools at both time periods of investigation. There is minimal research
literature on the connection between teacher ratings on a continuously administered
performance-based assessment and a high-stakes group-administered assessment within the
context of an education accountability system. Meisels, Atkins-Burnett, Xue, Nicholson,
Bickel, and Son (2003) proposed that instructional and high-stakes assessments can
potentially be connected to create an education accountability system that relies on both
information obtained in the classroom and tests on student achievement. This team of
researchers found that in a large urban public school system in which at least 70% of the
sample were African American and at least 87% received free or reduced-price lunch, students
who had been exposed to the WSS (Meisels, Jablon, Marsden, Dichtelmiller, & Dorfman,
1994, 2001) for at least three years, prior to being administered the ITBS, showed a greater
change in mean grade 3 and grade 4 ITBS Developmental Standard Scores for reading and
mathematics compared to a demographically matched comparison group and all other
students within the school district. These findings suggest that, as teachers obtained
continuous information on students’ academic performance, they could potentially use the
information to improve students’ learning over time. This is especially true when viewing
accountability as a “system” instead of as a stand-alone test. Hence, as school districts and
state departments of education attempt to meet national accountability mandates for
students in grades 3 through 8 that are found in the No Child Left Behind legislation of 2001, it
is imperative that researchers investigate the use of teacher ratings in the early grades to
predict students’ later performance on high-stakes tests.
Furthermore, from a methodological perspective, this study explores the predictive nature
of teacher ratings from a multilevel modeling perspective, accounting for the variance
associated with the cross-classification of students within schools. Previous studies have
primarily used correlations, linear regression analyses, or correlations and regression analyses
(e.g., Hecht & Greenfield, 2001; Meisels et al., 1995; Stevenson et al., 1976) to investigate the
predictive nature of teacher ratings. However, the nested nature of students within schools or
classrooms has either been ignored or limited in teacher-rating studies. Gallant (2005, 2009)
explored the predictive nature of first-grade teacher ratings on a state’s standards-based
performance assessment for children in a large urban public school district using a two-level
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multilevel regression model. The author found a positive significant association between firstgrade teacher ratings and students’ third-grade performance in mathematics and English
language arts when partitioning the between-classroom and the within-classroom variances.
However, the study did not account for situations in which students may have attended
different schools at the two time points (i.e., grades 1 and 3) because of school configurations
(e.g., K-2, K-3, K-5) and because the sample was limited to one urban school district within the
state.
Purpose of this Study
Therefore, this study aimed to expand the work of Meisels et al. (1995) and Gallant (2005,
2009) on the predictive nature of teacher ratings in the early grades to determine students’
later academic performance by including a larger representative sample of students nested
within schools. Furthermore, this study accounts for the cross-classification of students within
schools. Hence, the purpose of this study is to use a statewide, standards-based assessment
program for students in grades 1 and 3 to investigate the predictive nature of first-grade
teacher ratings, taking into consideration the nested nature of the data and the crossclassification of students across schools. Specifically, this study investigated the association
between first-grade teacher ratings, as reflected by domain scores, on the language and
literacy and mathematical thinking domains of a standards-based curriculum-embedded
performance assessment based on the developmental guidelines and checklist of Work
Sampling System and third-grade students’ achievement in mathematics and English
language arts, as indicated by scale scores, on a high-stakes standards-based criterionreferenced test. The research questions of interest were the following:
1.

How well do first-grade teachers’ ratings of students’ language and literacy
performance on a standards-based curriculum-embedded performance assessment
predict students’ English language arts third-grade performance on a standards-based
criterion-referenced test?

2.

How well do first-grade teachers’ ratings of students’ mathematical thinking
performance on a standards-based curriculum-embedded performance assessment
predict students’ third-grade mathematics performance on a standards-based
criterion-referenced test?

Context of this Study
In a state located in the southeastern part of the United States, an education accountability
act was passed in 1998. The accountability act introduced comprehensive accountability
measures to schools and school districts and further created an education oversight
committee to monitor compliance with the legislation (Education Accountability Act, 1998).
Among the accountability components included in the section of the legislation on academic
standards and assessments, three major components relevant to this study were (a) adoption
of grade-level specific educational standards in English language arts, mathematics, science,
and social studies for kindergarten through grade 12; (b) development or adoption of a
statewide assessment program to measure student performance on state standards in English
language arts, mathematics, science, and social studies for grades 3 through 8; and (c)
development, adoption, or selection of separate tests linked to adopted first- and secondgrade academic standards. While student performance in grades 3 through 12 were used as an
accountability measure at the state level, first- and second-grade readiness tests were not.
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However, the second-grade readiness test was to serve as the baseline for the third-grade
assessment.
Legislative compliance for the first-grade readiness test was met when the state board of
education, through the state’s department of education, adopted the personal and social
development, language and literacy, and mathematical thinking developmental guidelines
and checklists of the Work Sampling System for students in first grade, with modifications to
indicators for alignment with the state’s adopted standards for first grade (Huynh, Prior, &
Gallant-Taylor, 2002). The Work Sampling System provided an alignment of curriculum and
assessment along with compliance with prior legislation that mandated the development or
adoption of developmentally appropriate assessment for children pre-kindergarten through
grade 3. The first statewide administration of the first-grade readiness test occurred in spring
of 2001.
Method
Data Source and Sampling
This study was based on a cluster random sample of 27 school districts with student
assessment records consisting of first-grade teacher ratings and third-grade achievement
scores. Originally, 30 school districts were randomly selected, but three districts did not have
the necessary data. Two extant data files were merged and provided to the author by the
state’s department of education. The merged data file included first-grade teacher ratings on
the personal and social development, language and literacy, and mathematical thinking
domains of a standards-based, curriculum-embedded performance assessment administered
in spring of 2002; third-grade scale scores on the English language arts and mathematics
subscales of a standards-based, criterion-referenced test administered in spring of 2004;
student demographic variables; and school and district codes.
Specific to this study, the English language arts and mathematics domains and subscales
on the curriculum-embedded performance assessment and the achievement tests,
respectively, were selected because of the national focus on reading and math achievement,
as reflected in the No Child Left Behind legislation. Furthermore, only spring ratings of firstgrade students’ performance on the indicators for language and literacy and mathematical
thinking were selected to be consistent with the spring administration of the third-grade
achievement tests in English language arts and mathematics. That is, using spring ratings
instead of fall or winter ratings on the performance assessment represented one year of
academic growth of students in language and literacy and mathematical thinking. A brief
description of each assessment measure as it relates to this study follows.
First-grade performance assessment. Teacher ratings were obtained using a low-stakes,
standards-based, curriculum-embedded performance assessment (hereafter referred to as
performance assessment) based on the Work Sampling System. The language and literacy
domain consisted of 12 indicators and the mathematical thinking domain consisted of 14
indicators (Huynh, Prior, & Gallant-Taylor, 2002). Specific examples of each indicator can be
found in Using Work Sampling Guidelines and Checklists: An Observational Assessment
(Dichtelmiller, Jablon, Meisels, Marsden, & Dorfman, 1998).
Using the developmental guidelines and checklists for each domain, teachers observed
and rated students’ performance on the language and literacy and mathematical thinking
indicators as: 1 = not yet, 2 = in process, and 3 = proficient. Ratings of not yet indicated that the
skill, knowledge, or behavior had not been demonstrated; ratings of in process indicated that
the skill, knowledge, or behavior was emergent and was not demonstrated consistently; and
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ratings of proficient indicated that the skill, knowledge, or behavior was firmly within the
child’s range of performance (Dichtelmiller et al., 1998). Training sessions were provided to
teachers at the district and the regional levels in 2001, and additional training sessions were
conducted by individual school districts in subsequent years as needed (Huynh, Prior, &
Gallant-Taylor, 2002). The internal consistency—Cronbach’s alphas—of .98 were reported for
the language and literacy and mathematical thinking domain scores for the spring
observation period for all first-grade students in 2001. Domain scores were computed by
summing teachers’ ratings of each indicator on the language and literacy and mathematicalthinking domains. Thus, performance assessment domain scores ranged from 12 to 36 on the
language and literacy domain and from 14 to 42 on the mathematical thinking domain. For
this study, Cronbach’s alpha of teachers’ ratings was .93 for both the language and literacy
domain and for the mathematical thinking domain.
Third-grade achievement tests. The third-grade achievement tests were untimed high-stakes
standards-based criterion-referenced assessments administered to students in grade 3
through a statewide assessment program. The tests assessed mathematics and English
language arts using multiple-choice and constructed-response items in the spring of an
academic year. The English language arts subtest also consists of an extended writing item.
Test results were reported as total scale scores (i.e., theoretical minimum and maximum
scores are computed as grade level times 100, plus or minus 64) and performance levels (i.e.,
Below Basic, Basic, Proficient, and Advanced) for each of the academic areas (Huynh, Meyer, &
Barton, 2000). Reliability indices (i.e., Cronbach’s alpha and KR-21) for the 1999
administration of the English language arts and mathematics achievement tests were larger
than .85 for all students and across gender and ethnicity (Huynh, Meyer, & Barton, 2000).
Sample. Student records meeting the following criteria were included in the study: (a) records
contained both first-grade performance assessment domain scores for 2002 and third-grade
achievement scale scores in English language arts and mathematics for 2004, (b) records
indicated that students were tested at grade level for the achievement tests in English
language arts and mathematics (i.e., students in third grade took the grade 3 version of the
achievement test), and (c) performance assessment domain scores ranged from 12 to 36 for
language and literacy and from 14 to 42 for mathematical thinking (the range of scores was
the natural minimum and maximum for the performance assessment, based on the numerical
values assigned for rating categories). Hence, the sample of records for this study consisted of
4292 student records representative of 131 first-grade schools and 137 third-grade schools.
Classroom-level data were not included in the data file.
Descriptive characteristics of students, including descriptive statistics for performance
assessment domain scores and achievement tests scores, are presented in Table 1. As
reflected in the table, the sample of records represents 50% female, 49% non-White, 58%
eligible for subsidized lunch, and 11% on an individualized education plan. Achievement tests
were administered to third-grade students in spring of 2004.
Table 1. Descriptive Characteristics of Students (n = 4292)
Characteristic

n

%

2146

50.0

2104

49.0

Gender
Female
Race
Non-White
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Individual Education Plan

472

11.0

Eligible for free or reduced-price lunch

2489

58.0

Eligible for free or reduced-price lunch

2489

58.0
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Table 1 (Continue). Descriptive Characteristics of Students (n = 4292)
Characteristic

n

%

M

SD

Min

Max

Performance Assessment
Mathematical Thinking

4292

37.61

5.28

14.00

42.00

Language and Literacy

4292

31.93

4.76

12.00

36.00

Mathematics

4292

308.71

11.94

265.00

344.00

English language arts

4292

311.35

14.26

257.00

352.00

Achievement Tests

Note. Performance assessments were administered to first-grade students in spring of 2002.

Selected descriptive characteristics of first- and third-grade schools students attended,
available on the state’s report card Web site, are presented in Table 2. The author
hypothesized that the selected school-level demographic variables influenced student
achievement. Due to the varied organizational structure of schools in this state (e.g., K-2, K-3,
K-5), approximately 23% of students did not attend the same elementary school for grades 1
and 3. As reflected in the table, the mean student-teacher ratio and attendance rates for
students and teachers were similar for first- and third-grade schools attended. However,
third-grade schools, on average, spent more dollars per student.
Table 2. Descriptive characteristics of the First- and Third-Grade Schools
First-Grade School (n = 131)
Characteristic

Third-Grade School (n = 137)

M

SD

Min

Max

M

SD

Min

Max

Dollars spent
per student

5701.47

978.28

3939.0

9461.0

6230.04

1209.29

3601.0

9539.0

Studentteacher ratio

17.74

3.25

3.40

25.60

18.65

2.73

9.70

26.90

Student
attendance
rate

96.16

1.66

91.00

100.00

96.65

1.22

94.50

99.90

Teacher
attendance
rate

94.76

1.50

89.20

99.10

94.83

1.41

90.80

99.30

Note. Descriptive characteristics of schools were obtained from school report cards posted on the state’s Web site.
The characteristics are not exhaustive but reflect a small sample of characteristics hypothesized by the author to
affect student achievement.

Statistical Analyses
Statistical analyses included computing the partial correlation coefficients for the association
between first-grade performance assessment domain scores and third-grade achievement
test scores and cross-classified multilevel regression analyses. For all analyses, the statistical
significance level was set at  = .05. However, alpha levels of .001 were also reported. An indepth description of each statistical analysis follows.
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Correlations. Correlations between performance assessment domain scores and achievement
tests scale scores were computed to determine the amount of shared variance between firstgrade teachers’ summed ratings on the performance assessments and students’ later
performance on the third-grade achievement tests, controlling for student demographic
variables (i.e., gender, race, individualized education plan status, and eligibility for subsidized
meals). The effect of student demographic variables was partitioned out to mitigate the
possible confounding that inclusion of the variables would have created in the association
between measures. The magnitude of the associations were described using Cohen’s
conventions (1992) of small = .10, medium = .30, and large = .50.
Cross-classified random effects multilevel regression analyses. Two-level multilevel regression
analyses were used to partition the variance associated with the nested nature of the data
(i.e., students nested within schools). Specifically, cross-classification random effects models
were specified because students were not purely nested within one school over the two-year
time period. That is, students did not necessarily attend the same school in first and third
grade. Unlike traditional two-level multilevel regression models, cross-classification random
effects models do not assume that the nesting is purely hierarchical (Raudenbush & Bryk,
2002; Beretvas, 2008). Thus, the cross-classification random effects models allow the
researcher to account for the cross-classification of students across first- and third-grade
schools attended.
The cross-classified random effects models used in this study were estimated using
maximum likelihood estimation with an independent z-structure and specified to address
each research question. Dependent variables were third-grade achievement tests scores in
English language arts and mathematics. Independent variables were student demographic
variables and language and literacy and mathematical thinking domain scores, computed as
the sum of teacher ratings for each indicator on the domain, on the performance assessment.
The demographic variables were coded such that race (RACE) was coded 0 = White and 1 =
non-White, gender (GENDER) was coded 0 = male and 1 = female, eligibility for subsidized
meals (LUNCH) was coded 0 = ineligible for subsidized meals and 1 = eligible for free or
reduced-priced lunch, and individual education plan status (IEP) was coded 0 = no IEP and 1 =
IEP. The software HLM 6.08: Hierarchical Linear and Nonlinear Modeling (Raudenbush, Bryk, &
Congdon, 2004) was used for the multilevel analyses.
The unconditional and conditional cross-classification random effects models for this study
were specified as follows. The mixed-effects unconditional model for predicting student
achievement is:
Yijk = θ0 + b00j + c00k + eijk, (1)
where Yijk is the third-grade mathematics or English language arts achievement test scores of
student i in grade 1 school j and grade 3 school k; θ0 is the overall grand-mean achievement
score of all students; b00j is the random effect for grade 1 school attended [b00j ~ N(0, b00)]; c00k
is the random effect for grade 3 school attended [c00k ~ N(0, c00)]; and eijk is the deviation of
student ijk’s score from the cell mean [eijk ~ N(0, 2)].
The conditional models were specified the same at level 1 but differently at level 2 for
mathematics and English language arts achievement. Differences in the models occurred at
level 2 because the intercept variability across first-grade school attended in the mathematics
model was not statistically significant (p > .05), indicating that the effect be better modeled as
fixed rather than random. Student demographic variables and two of the four school
demographic variables (i.e., dollars spent per student and teacher-student ratio) were
included in the model to potentially account for some of the unexplained variances found in
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the unconditional model and to serve as controls in the analyses. Only dollars spent per
student and teacher-student ratio were included at the school levels because inclusion of
student attendance rates and teacher attendance rates created extremely large standard
errors, possibly due to multicollinearity. Level 1 was as follows:
Yijk = 0jk + 1jk(X)ijk + 2jk(Gender)ijk + 3jk(IEP)ijk + 4jk(Race)ijk
+ 5jk(Lunch)ijk + eijk, eijk  N(0, 2), (2)
where Yijk is the third-grade mathematics or English language arts achievement test score of
student i in grade 1 school j and grade 3 school k; X is the grand-mean centered mathematical
thinking or language and literacy domain score; 0jk is the overall grand-mean math
achievement score for students attending the same school both years; 1jk…5jk are the
regression coefficients relating the predictors to the mathematics achievement; and eijk is a
random effect that represents the deviation of student ijk’s outcome from the predicted
outcome based on the predictors in the model.
Level 2 (for mathematics):
0jk = 0 + c00k + γ01(Sch1Dllrs) + γ02(Sch1Ratio) + 03(Sch3Ratio)
+ 04(Sch3Dllrs) (3)
1jk = 1 + b10j
2jk = 2
3jk = 3
4jk = 4
5jk = 5; and
Level 2 (for English language arts):
0jk = 0 + b00j + c00k + γ01(Sch1Dllrs) + γ02(Sch1Ratio) + 01(Sch3Ratio)
+ 02(Sch3Dllrs) (4)
1jk = 1 + b10j
2jk = 2
3jk = 3
4jk = 4
5jk = 5,
where Sch1Dllrs and Sch1Ratio are the School 1 dollars spent per student and student-teacher
ratio, respectively; Sch3Dllrs and Sch3Ratio are the School 3 dollars spent per student and
student-teacher ratio, respectively; 0 is the grand mean, when all School 3 variables are held
constant; 1…5 are the fixed effects of the student-level predictors; γ01 and γ02 are the fixed
effects of the School 1 variables; 01and 02 are the fixed effects of the School 3 variables; b00j
and c00k are the residual random effect of School 1 and School 3, respectively, on the overall
grand-mean achievement score after taking into account the School 1 and School 3
predictors; and b10j is the residual random effect of School 1 on the grand-mean centered
performance assessment domain score.
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Mathematical thinking and language and literacy domain scores were grand-mean
centered (i.e., centered on the school performance assessment domain score means) to
create a meaningful reference point for the predictors in the model. That is, by centering on
the school performance domain score means, a score of zero can be interpreted as a student
receiving the average performance assessment domain score; whereas if the performance
assessment domain scores were not centered, a score of zero would be interpreted as a
student receiving a performance assessment domain score of zero. Given the range of the
performance assessment domain scores—12 to 36 for language and literacy and 14 to 42 for
mathematical thinking—a student receiving a performance assessment domain score of zero

sX

s
Y
is impossible. In addition, standardized coefficients were computed as
(Snijders &
Bosker, 1999) for the multilevel results to provide a scale for effects independent of the
measurement units. Hence, results are reported in terms of standard deviations.
Results
Correlations between Performance Assessment Domain Scores and Achievement Test Scores
As presented in Table 3, positive significant associations were found between language and
literacy domain scores and English language arts scale scores (r = .37, p < .001) and between
mathematical-thinking domain scores and mathematics scale scores (r = .30, p < .001). The
magnitude of the associations can be described as medium. Based on the partial correlation
coefficients, approximately 14% of the variability in language and literacy domain scores
overlapped with the variability in English language arts achievement scale scores, whereas
approximately 9% of the variability in mathematical thinking domain scores overlapped with
the variability in mathematics achievement scale scores.
Table 3. Correlations among First Grade Performance Assessment Domain Scores and Third
Grade Achievement Scale Scores, Controlling for Student Demographic Variables (n = 4287)

Variable
Language &
literacy
Mathematical
thinking
English
language arts
Mathematics

First-Grade
Performance Domains
Language
& Mathematical
literacy
thinking
—
.75*
—

Third-Grade
Achievement Scales
English
Mathematics
language arts
.37*
.29*
.32*

.30*

—

.62*
—

Note. Partial correlation coefficients were computed for 4,287 records that included all demographic
variables.
*p < .001, two-tailed.

Cross-Classified Multilevel Analyses for Mathematics and English Language Arts Achievement
Mathematics achievement. Estimates for the fixed- and random-effects for the unconditional
and conditional models for predicting student mathematics achievement are reported in
Table 4. For the unconditional model, the mean mathematics achievement score was 308.26,
with a total variance of 145.31. Of the total variance, approximately 2% of the variance was
between scores of students who attended the same first-grade school but a different thirdgrade school and approximately 12% of the variance was between scores of students who
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attended the same third-grade school but a different first-grade school. Thus, differences in
mathematics achievement were attributed more to the third-grade school attended than to
the first-grade school attended. Additionally, approximately 86% of the total variance was
within cross-classification of the first- and third-grade school attended (i.e., within students
who attended the same first- and third-grade school).
In the conditional model, controlling for student demographic variables and school
demographic variables, mathematical thinking domain scores were statistically significant
predictors of mathematics achievement (1 = .69, p < .001). Thus, each additional standard
deviation on the mathematical thinking domain score led, on average, to an increase of a .31
standard deviation in third-grade mathematics achievement. Furthermore, the inclusion of
student and school variables in the model decreased the estimated student-level variance
from 124.74 to 93.94 (approximately a 25% reduction) and the estimated third-grade school
attended variance from 18.05 to 13.88 (approximately a 23% reduction).
Table 4. Estimation of Fixed and Random Effects for Based on Cross-Classification Models for
Mathematics Achievement
Fixed effects
Intercept, 0
School
1
Dollars
School 1 Ratio
School 3 Ratio
School
3
Dollars
Domain score,
1
Gender, 2
IEP, 3
Race, 4
Lunch, 5
Random effects
School 1, b00j
Domain score,
b10j
School 3, c00k
Students, eijk
Model Deviance
Model df

Conditional Model
Coefficient se
313.66**
5.00
-0.00
0.00

t Ratio
62.71
-0.09

γ02
01
02

0.09
-0.07
0.00

0.10
0.15
0.00

0.86
-0.47
0.02

100

0.69**

0.04

17.17

200
300
400
500

-0.25
-5.24**
-4.32**
-3.63**

0.30
0.49
0.38
0.37
Estimate

-0.83
-10.71
-11.35
-9.75

000
γ01

b00
b10
c00
2

Unconditional Model
Coefficient se
308.26**
0.49

t Ratio
625.95

Estimate
2.52**

0.04**
18.05**
124.74
33091.96
4

13.88**
93.94
31889.28
13

Note. Ratio = Student-teacher ratio. Dollars = Dollars spent per student. Domain score = First-grade
mathematical thinking domain score. School 1 = First-grade school attended. School 3 = Third-grade
school attended. For the unconditional model, df = 4,291 for fixed effects; df = 130 for School 1 random
effect; and df = 136 for School 3 random effect. For the conditional model, df = 4,282 for fixed effects; df
= 126 for mathematical thinking domain score random effect; and df = 132 for School 3 random effect.
**p < .001. *p < .05.

English language arts achievement. Estimates for the fixed- and random-effects for the
unconditional and conditional models for English language arts achievement are presented in
Table 5. The mean English language arts achievement was 310.77 and the total variance was
136
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206.04 for the unconditional model. Of the total variance, approximately 11% was between
scores of students who attended the same first-grade school but a different third-grade
school and approximately 2% was between scores of students who attended the same thirdgrade school but a different first-grade school. Unlike mathematics achievement findings,
differences in English language arts achievement could be attributed more so to the firstgrade school attended than to the third-grade school attended. Similar to the findings for
mathematics achievement, approximately 87% of the total variance was due to the within
cross-classification of first- and third-grade school attended.
For the conditional model, controlling for student and school demographic variables,
language and literacy domain scores were found to be statistically significant predictors of
third-grade English language arts achievement (θ1 = 1.12, p < .001). Hence, we can expect, on
average, a .37 standard deviation increase in third-grade English language arts achievement
for each additional standard deviation increase in the language and literacy domain score. The
inclusion of student and school demographic variables in the model decreased the studentlevel variance from 179.79 to 122.59 (approximately a 32% reduction) and decreased the firstgrade school attended variance from 22.91 to 6.57 (approximately a 71% reduction) but
increased the third-grade school attended variance from 3.34 to 7.69 (approximately a 130%
increase).
Table 5. Estimation of Fixed and Random Effects for Based on Cross-Classification Models for
English Language Arts Achievement
Unconditional Model
Fixed effects

Conditional Model

Coefficient

se

t Ratio

Coefficient

se

t
Ratio

310.77**

0.57

547.03

311.69**

5.29

58.97

School 1 γ01
Dollars

0.00

0.00

0.55

School 1 γ02
Ratio

0.22

0.13

1.71

School 3 01
Ratio

-0.09

0.15

-0.62

School 3 02
Dollars

-0.00

0.00

-0.03

Intercept,
0

000

Domain
score, 1

100

1.12**

0.05

21.19

Gender,
2

200

2.67**

0.35

7.69

IEP, 3

300

-5.11**

0.56

-9.07

Race, 4

400

-5.10**

0.43

-11.76

Lunch, 5

500

-4.32**

0.43

-10.12
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Table 5 (Continue). Estimation of Fixed and Random Effects for Based on Cross-Classification
Models for English Language Arts Achievement
Random effects

Estimate

Estimate

School 1, b00
b00j

22.91**

6.57**

Domain
score, b10j

b10

School 3, c00
c00k

0.08**
3.34*

7.69**

179.79

122.59

Model Deviance

34648.67

33029.83

Model df

4

15

Students,
eijk

2

Note. Ratio = Student-teacher ratio. Dollars = Dollars spent per student. Domain score = First-grade
mathematical thinking domain score. School 1 = First-grade school attended. School 3 = Third-grade
school attended. For the unconditional model, df = 4291 for fixed effects; df = 130 for School 1 random
effect; and df = 136 for School 3 random effect. For the conditional model, df = 4282 for fixed effects; df
= 112 for School 1 random effect; df = 116 for language and literacy domain score random effect; and df
= 132 for School 3 random effect. Chi-square statistics were based on 117 of 131 first-grade schools that
had sufficient data for computation.
**p < .001. *p < .05.

Discussion
This study applied a cross-classified random effects multilevel approach to determine the
extent to which first-grade teacher ratings, as indicated by performance assessment domain
scores, predicted third-grade student mathematics and English language arts achievement on
a high-stakes, standards-based, criterion-referenced test. Correlations between performance
assessment domain scores and achievement subscale scores were also computed to address
the research questions. Results from this study provide support for the use of teacher ratings
to predict students’ later achievement, within the context of a high-stakes accountability
system.
Overall, positive medium associations were observed between first-grade performance
assessment domain scores and third-grade achievement scale scores, controlling for students’
gender, IEP status, race, and eligibility for subsidized meals. The associations found in this
study presents about a 14% overlap in the variability among language and literacy and English
language arts scores and about a 9% overlap in the variability among mathematical thinking
and mathematics scores across a two-year period. These results are slightly smaller than
those found by Gallant (2009) and much smaller than those found by Meisels et al. (1995).
Gallant (2009) found approximately an 18% overlap in the variability among the English
language arts scores and approximately an 11% overlap in the mathematics scores over two
years without controlling for student demographic variables. Whereas, Meisels et al. (1995)
found within a one-year period at least a 56% overlap in the variability among
kindergarteners’ fall Work Sampling System (WSS) checklists (i.e., language and literacy and
concept and number) scores and the spring Kindergarten Achievement Battery of the
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Woodcock-Johnson Psychoeducational Battery-Revised (WJ-R) total score without controlling
for student demographic variables. Not controlling for student demographic variables or
other extraneous variables may have contributed to the larger percentages of overlap in the
Gallant and Meisels et al. studies.
Furthermore, the correlation coefficients obtained in this study are not atypical given the
time span of the scores used. Kim and Suen (2003) suggests that a one-year prediction using
ratings of early childhood cognitive ability is expected to have the highest predictive validity
coefficients in predicting later achievement. Determining predictive validity with time
intervals longer than one year between early assessments and later achievement has the
potential for poorer predictability compared to shorter time intervals. Hence, the covariance
estimates found in this study are reasonable considering the two-year time period between
first-grade teacher observations and third-grade student achievement. The presence of
overlap in variance among the instruments suggests some alignment of curriculum content
standards across grade levels, as was the case for this state, and that similar content are being
measured across years.
Moreover, controlling for student and school variables, performance assessment domain
scores were statistically significant predictors of third-grade achievement. On average, the
mean achievement scores are expected to increase about one-third of a standard deviation
for each one-point increase in domain score. This finding was slightly lower than that found by
Gallant (2009). The author found about a .34 standard deviation increase in mathematics
achievement and about a .43 standard deviation increase in English language arts
achievement for each one-point increase in the performance domain score. The smaller
standard deviations at the school level are possibly attributed to similarities in student scores
across schools due to the cross-classification of students and schools and the fact that about
77% of students attended the same school both years.
Conclusions
The findings from this study provide support for the use of a curriculum-embedded
performance assessment, based on the Work Sampling System, within the context of a state
accountability system. The potential long-term benefits to students in schools that use
developmentally appropriate curriculum and assessments cannot be disregarded. For
example, students exposed to a curriculum-embedded performance assessment for at least
three years were found to display gains in reading and mathematics achievement from third
to fourth grade, as measured by a norm-referenced test, compared to students who were not
exposed to a curriculum-embedded performance assessment (Meisels et al., 2003). Hence,
the alignment of early childhood practices, curriculum content, and assessment is essential to
meeting the overall developmental needs of all children (e.g., NAEYC & NAECS/SDE, 1991;
Shephard, Kagan, & Wurtz, 1998) as well as ensuring that students achieve later academic
successes.
It is important to remember that within early childhood and elementary school settings,
principals and parents often rely on teachers to make decisions regarding the academic
performance of students. The use of developmentally appropriate practices—such as using
continuous observations instead of group-administered tests to assess students’ academic,
social, emotional, and physical development in early childhood programs serving children
from birth to age 8—has been advocated by early childhood professionals and professional
organizations for decades (e.g., National Association for the Education of Young Children
[NAEYC], 1988, 1997, 2009; NAEYC & National Association of Early Childhood Specialists in
State Departments of Education [NAECS/SDE], 2003; National Association of School
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Psychologists, 2005). The use of continuous assessments in the early grades recognizes the
continuum on which young children develop. Information obtained from teacher assessments
can be used to ensure that students are receiving not only the necessary academic services
but also the necessary stimuli to enhance their overall development. Using teachers as
evaluators of students’ academic achievement is crucial because of teachers’ awareness and
knowledge of curriculum content standards at the next grade levels (Mashburn & Henry,
2004).
Although the findings in this study were positive, the study was not without limitations.
First, the use of domain score ranges as a criterion for inclusion in the study reduced the
number of students per school in the study and potentially reduced the within- and betweenschool variances. Future studies should consider using the mean ratings instead of domain
scores to reduce the number of eliminated records. Second, the retrospective nature of this
study and the use of extant data made it impossible to determine what interventions, if any,
were provided to students in the second grade based on first-grade ratings on the
performance assessment. It was also unknown if schools had adopted any special reading or
mathematics programs for third-grade students during the academic year and prior to the
spring administration of the achievement tests. Hence, the presence of special programs that
schools may have implemented was not controlled for in the current study.
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