
2019 ASEE Southeastern Section Conference 

© American Society for Engineering Education, 2019 

Quantifying the Role of Sex and Ethnicity on the Relationship between 

Teacher Judgement and Student Performance on Standardized Exams in 

Mathematics and Reading  

Sareh Meshkinfam, Julie Ivy and Amy Reamer 
North Carolina State University 

Abstract 

It is imperative that aspiring engineering students develop a solid foundation of mathematics 

early. Educators are critical in influencing a student’s future performance as well as the student’s 

perception of their own abilities. Teacher judgment may influence a student’s future academic 

placement, underscoring the importance of examining the relationship between teacher 

judgement and student performance. This paper evaluates these relationships longitudinally and 

measures the effect of grade level using standardized End-of-Grade test scores for third-to-eighth 

grades from 2006-2013 in North Carolina, including 2,542,451 students, via correlation analyses 

and multiple regression models in mathematics and reading. Regression models suggest the 

relationship between teacher judgment and student performance in reading and mathematics is 

influenced by sex, ethnicity and their intersection over time and by grade level. Disparities in the 

correlation between teacher judgment and student performance by sex and race may translate to 

later disparities in participation in STEM degree programs.  
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Introduction 

Proficiency in mathematics is essential for students aspiring to obtain an engineering degree or 

take an engineering course in college. Elementary school mathematics and science construct the 

basis for Science, Technology, Engineering, and Mathematics (STEM) learning in higher 

education1. Research suggests that mathematics is “the key academic hurdle” to the successful 

graduation of engineering students2. Mathematics is often a roadblock to entry into engineering 

degree programs, specifically, “students’ difficulty with higher level school mathematics is often 

blamed for the declining number of entrants to engineering degree courses” (Croft and Grove 

2006; King 2008; Prieto et al. 2009)2. Student performance in higher level mathematics courses 

begins with their preparation in elementary and middle school. In order to understand students’ 

preparation in mathematics, it is critical to understand the role of teachers in early education.  

Teacher judgment may influence a student’s future academic placement, underscoring the 

importance of examining the relationship between teacher judgement and student 

performance3,4,13–18,5–12. A teacher’s judgment may influence not only the teacher’s anticipation 

of the student’s competence10,19–21 , but the student’s perception of his or her own academic 
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ability10,16,22–26 . In the literature, teacher judgment is defined as a teacher’s evaluation of a 

student’s expected performance. The accuracy of teacher judgment is his/her capability to assess 

student performance correctly on a specific subject27.  

A number of studies have assessed a teacher’s judgment of student performance as compared to 

the students’ actual academic achievements as a function of demographic characteristics (e.g. 

gender, ethnicity, socioeconomic status)9,12,35,16,28–34. It is widely believed that students’ grades 

are not only an exhibition of their academic performance, but may also be affected by inherent 

characteristics like gender, ethnicity, behavior, and socioeconomic status36. Correlation analysis 

(i.e. Pearson), multi-level and hierarchical regression models have been used to assess the 

strength of this relationship9,16,42–44,18,32,35,37–41. Some studies suggest that teacher judgment is 

influenced by student gender12,16,39,45; while, others fail to demonstrate significant differences in 

the relationship6,8,9,43,46. Very few studies have identified differences in this relationship based on 

race and/or ethnicity; some found that the teacher underestimated the minority students39,47,  

others believe teachers overestimate a minority group16 , still others found no significance 

differences based on ethnicity35. One study, Ready and Wright (2011), stated that teachers have a 

significantly negative prejudice against male / minority / low socioeconomic students47. Some 

reports concluded that teacher judgment was less accurate for low-achieving, lower 

socioeconomic status students9,17,46,47,28–30,32,33,40,41,43. Several of these studies found in the 

literature are limited in scope and/or scale. Many analyzed small samples, e.g., students from one 

or two grade levels in one school12,28,33,41, while others considered large samples including data 

from all public schools in one or multiple states9,16,18,30,32,42 , but they either focused on a single 

cohort or one grade in multiple periods, ignoring the longitudinal relationships9,16,17,30,32,42. 

In this research, we use data obtained from the North Carolina Education Research Data Center 

(NCERDC) to track three different cohorts of North Carolina students from 3rd to 8th grade from 

2006 to 2013. This paper evaluates the relationship between students’ performance and teacher 

judgment longitudinally and measures the effect of students’ demographics within grade level 

using the standardized End-of-Grade (EOG) test scores in mathematics and reading 

comprehension, referred to hereafter as “reading”. We conduct statistical analyses for 

significance of the correlation and develop regression models to assess the relationship between 

students’ EOG test performance and teacher judgment as a function of student demographics 

over time. The following research questions are assessed: 1) What is the relationship between 

student EOG performance and the corresponding teacher judgment? 2) How is the relationship 

affected by student demographics, such as gender and ethnicity, and grade level over time?  

Methods 

Data Overview  

The NCERDC dataset includes information on more than 600,000 students and teachers per year 

from North Carolina’s public schools from 1993 to 2015. School-level data is gathered from the 

North Carolina Department of Public Instruction (NCDPI), which records students’ performance 

on the EOG tests annually. The North Carolina EOG tests are administered in reading and 

mathematics and are state-mandated, curriculum-based, multiple-choice tests, that evaluate 

students’ performance and assess how well students meet grade-level expectations at the end of a 
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given academic year. Raw test scores are scaled and converted to one of four annually defined 

scaled categories, known as achievement levels, for each grade level48,49. Achievement levels I 

and II are defined as “non-proficient” in a given subject by the state of North Carolina, while 

levels III and IV indicate “proficiency”49. Each year, teachers are asked to predict each student’s 

achievement level score (I, II, III or IV) and this data is recorded in the NCERDC datasets. 

In this study, we analyze students’ EOG achievement level scores in reading and mathematics, 

the corresponding teacher judgment, and demographic characteristics of three cohorts of students 

from 2006-2013, including 2,542,451 students in total. The three cohorts are defined as students 

who progressed from 3rd to 8th grade from 2006 to 2011 (cohort1), from 2007 to 2012 (cohort2), 

and from 2008 to 2013 (cohort3) without retention or skipping. We excluded records missing 

information relevant to this study. Table 1 presents the total number of students for each grade 

level by cohort and summarizes the distribution of students’ demographic characteristics. The 

variable names related to ethnicity used in this study were defined by the NCERDC. 

Table 1. Number of students in each grade and cohort for NCERDC (Population Data from 2006 - 2013), and their 

corresponding demographics 

 

 

 

 

Statistical Analysis 

Pearson correlation analysis and generalized multiple regression models were used to analyze the 

relationship between students’ demographics and teacher judgment with EOG scores in reading 

and mathematics. Correlations between student’s EOG and teacher judgment in each grade, 

cohort, and based on students’ gender and ethnicity are compared with each other using 

hypothesis tests to evaluate the significance of the differences in each comparison. Multiple 

regression models were developed to assess the longitudinal and cross-sectional relationships 

between students’ EOG scores and their corresponding teacher judgment scores based on their 

gender, ethnicity, grade level, year, and all possible interactions. Proc Corr and Proc Mixed in 

SAS®9.4 were used to calculate the correlations matrix and build the regression models for 

reading and mathematics, respectively.  

Results 

Correlation Analysis 

The strength of the relationship between students’ EOG scores and the corresponding teacher 

judgment was measured via Pearson correlation for each grade level. The correlations are all 

significant and their values ranged from 0.607 to 0.677. Figures 1.a to 1.c show the trend and 
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differences in correlations from a variety of perspectives; Figure 1.a illustrates the trend in 

correlation for all students in reading and mathematics and that correlation is significantly higher 

for mathematics in all grades, where we notice an increasing and then decreasing trend over the 

grades. Figure 1.b shows the correlation for male and female students by grade, where each have 

a similar trend as the overall population. The correlation for males are significantly higher than 

females, in both reading and mathematics. Similarly, Figure 1.c displays the relationship based 

on ethnicity group, in which the correlation is higher for Asian and White students and lower for 

Black and American Indian students, and the differences/gap increases with grade. Detailed 

information about the correlation values, and related p-values can be found in Table A.1 to A.5 

in the appendix. 

Figure 1.a. Correlation 

between EOG 

achievement score and 

teacher judgment in 

mathematics and 

reading by grade level 

for each cohort and 

overall data.  

 

 

Figure 1.b. Correlation 

between EOG 

achievement score and 

teacher judgment in 

mathematics and 

reading by grade level 

based on students’ 

gender. 

Figure 1.c. Correlation 

between EOG 

achievement score and 

teacher judgment in 

mathematics and 

reading by grade level 

based on students’ 

ethnicity. 

 

 

 

Regression Analysis 

We modeled the relationship between student’s EOG test scores and their corresponding teacher 

judgment score, gender, grade level, year and their corresponding interactions using samples of 

three cohorts of data in 2006-2011, 2007-2012, and 2008-2013. The detailed result is provided in 

Table A.6 in the appendix. 
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The regression model indicates significant relationships between students’ gender (negative 

effect for male in reading and positive one in mathematics), ethnicity (negative effect for non-

white groups who are not Asian in reading and mathematics), grade level (the positive effects 

(higher in mathematics), decreased for higher grade levels as compared with 8th grade), year 

(negative effects (effects are greater for mathematics)), and cohorts (large and positive effects 

decreased for more recent cohorts). There is a large and highly significant intercept especially for 

reading which indicates the general underestimation for students (by almost one achievement 

level) within this subject.  

The regression model also shows that teacher judgment seems to have a significantly larger 

effect for male students in mathematics. Similarly, the results demonstrate teacher judgment 

differs significantly by race and ethnicity in reading and mathematics (with the exception of 

Hispanic and Multi-Racial in reading). Further, teacher judgment is significantly related to 

students’ grade level (more so in reading), and year (more in mathematics). 

Figure 2 shows the students’ predicted achievement level scores based on regression models for 

a given teacher judgment level (here, a teacher judgment level of 4 is shown (used TJ 

abbreviation in figures)) in reading and mathematics. There is variability for reading by grade 

level based on students’ gender and ethnicity for each cohort. While in mathematics, students’ 

achievement level scores are higher for the more recent cohort, and increase across the grade 

levels. There is a noticeable decline in students’ scores in 2013, when there was a significant 

change to the EOG exam and grade level standards50 which was expected to result in lower test 

scores. Plots for predicted scores for each value of teacher judgment (1 to 4), for each cohort in 

reading and mathematics are provided in Figure A.1 in the appendix. 

Conclusion 

This research explores the vital role an educator, attuned to each individual student's 

performance, plays in the evolution of a student's cognition over time. A review of current 

literature concludes that primary and middle school educators influence a student’s future 

performance and the student’s perception of his or her own academic abilities. In this research, 

we studied the relationship between students’ mathematics and reading EOG test scores and 

teacher judgment as a function of student demographics from 3rd to 8th grade for three cohorts of 

students in North Carolina. In general, teacher judgment and student performance are positively 

correlated, and these correlations are generally higher in mathematics than reading. This result is 

expected given that reading can be assessed more subjectively than mathematics. When teacher 

judgment is documented as level 3 or 4 (the state’s definition of “proficient” in a subject in a 

given grade level), predicted student performance is lower, but, for teacher judgment levels of 1 

and 2 (“non-proficient”) the predicted student performance is higher. There is more variability in 

prediction of student performance as a function of teacher judgment in reading than in 

mathematics. Across cohort (an indicator of time), the predicted student performance pattern is 

roughly the same. Furthermore, the relationship between teacher judgment and student 

performance is influenced by students’ demographics. Correlation is higher for male students 

than females, and for Asian and White students as compared to other ethnicities in both reading 

and mathematics. It appears that for teacher judgment levels of 3 or 4, the predicted student 

performance matches that level for Asian and White students, but not for students of other 
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ethnicities studied. When teachers project a score of 1 or 2 (“non-proficient”) for a student, the 

predicted EOG test score is higher for all racial and ethnic groups, but is highest for Asian and 

White students. The predicted performance increases across grade level for mathematics 

especially.  

This research develops models to assess student performance on standardized exams in 

mathematics and reading as a function of teacher judgment as well as student demographics via 

correlation and regression analyses. Disparities in the correlation between teacher judgment and 

student performance by sex and race may translate to later disparities in participation in STEM 

degree programs. Teacher judgement may influence a student’s appreciation of their own skills 

and this judgment may be influenced by a student’s race and ethnicity. This type of research may 

offer an opportunity to remove early barriers to participation in engineering by underrepresented 

groups. Our analysis of student socioeconomic status (SES) was limited in this study, due to lack 

of access to consistent variables representing SES across all years and cohorts. Areas of future 

work include further analysis of the role of ethnicity and SES on student performance. This 

research is an initial phase in establishing a basis of exhaustive statistical indication for detecting 

points along a student’s learning trajectory where teacher judgment proves especially impactful. 

Thus, further research can be done on causal analysis, decision trees, and logistic analysis for the 

placement of well-timed learning interventions. 
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Appendix 

 

Table A.1. Correlation and P-values between EOG achievement score and teacher judgment in Reading 

Comprehension for each grade level by cohorts 

Grade      Cohort  
All 1 2 3 

3 0.6058a,&& 0.6225 a,***  0.6355 a,*** 0.6353 a,*** ,&& 

4 0.6257 a,&& 0.6104 a,*** ,&& 0.6273 a,&& 0.6729 a,*** 

5 0.6428 a,&& 0.6282 a,*** ,&& 0.6497 a,*** ,&& 0.6668 a,*** ,&& 

6 0.6429 a,&& 0.6350 a,*** ,&& 0.647 a,* ,&& 0.6485 a,** ,&& 

7 0.6421 a,&& 0.6394 a,&& 0.6428 a,&& 0.6449 a,&& 

8 0.6124 a 0.6200 a,*** ,&& 0.6095 a,&& 0.6129 a,&& 
a p-value<0.0001 related to 

0 : 0iH r =  for i=A11, and cohort 1, 2, 3 

*** p-value<0.001, ** p-value<0.01, * p-value<0.05 related to 
0 : All cH r r= when cohort 

 c =1, 2, 3 (only illustrated in columns related to cohorts) 
&& p-value<0.0001, & p-value<0.05 related to 

0 Re , ,: ading i Math iH r r=  for i=A11, and cohort 1, 2, 3 

 

Table A.2. Correlation and P-values between EOG achievement score and teacher judgment in 

Mathematics for each grade level by cohorts 

Grade      Cohort  
All 1 2 3 

3 0.6387b 0.6172 b,*** 0.637 b 0.6648 b,*** 

4 0.6541 b 0.6382 b,*** 0.6566 b 0.6746 b,*** 

5 0.672 b 0.6498 b,*** 0.6788 b,*** 0.6908 b,*** 

6 0.6785 b 0.6717 b,*** 0.6823 b,* 0.6813 b 

7 0.6781 b 0.6729 b,* 0.6838 b,** 0.6774 b 

8 0.6135 b 0.6702 b,*** 0.6619 b,*** 0.6471 b,*** 
b p-value<0.0001 related to 

0 : 0iH r =  for i=A11, and cohort 1, 2, 3 

 *** p-value<0.001, ** p-value<0.01, * p-value<0.05 related to 
0 : All cH r r= when cohort 

c =1, 2, 3 (only illustrated in columns related to cohorts) 
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 Table A.3. Correlation coefficients and P-values for significant differences between correlations of male 

and female students in mathematics for each grade level considering students’ gender 

 Reading Math 

    Grade  Female Male p-value# Female Male p-value# 

3 0.5938* a 0.6128*b <0.0001 0.6311* 0.6465* <0.0001 

4 0.6172*a 0.6301*b <0.0001 0.6451* 0.6627* <0.0001 

5 0.6348*a 0.6466*b <0.0001 0.6630* 0.6806* <0.0001 

6 0.6372*a 0.6441*b <0.0001 0.6705* 0.6862* <0.0001 

7 0.6416*a 0.6398*b 0.3792 0.6695* 0.6843* <0.0001 

8 0.6102*a 0.6094*b 0.7171 0.5981* 0.6278* <0.0001 
* p-value<0.0001 related to 

0 : 0iH r = for i=Reading and Math 

a,b p-value<0.0001 related to 
0 Re , ,: ading i Math iH r r= when i=Female(a), Male(b) for Reading 

and corresponding value in Math 
# p-value related to 

0 , ,: i Male i FemaleH r r=  for i=Reading and Math, P-value>0.05 was defined 

as insignificant and shaded. 

 

Table A.4. Correlation and P-values between EOG achievement score and teacher judgment in Reading 

Comprehension for each grade level by ethnicity 

Grade      ethnic  
Asian  Black  Hispanic   

American-

Indian Multi-Racial White  

3 0.6104a,*** 0.5348 a,*** 0.5606 a,*** 0.5523 a 0.5817 a,*** 0.5988 a,*** 

4 0.6429 a,* 0.5627 a,*** 0.5812 a,*** 0.5835 a 0.6060 a,*** 0.6125 a,*** 

5 0.6753 a,*** 0.5717 a,*** 0.6044 a,*** 0.5788 a,* 0.6223 a,*** 0.6277 a,*** 

6 0.6999 a 0.5632 a,*** 0.5976 a,*** 0.5742 a,** 0.6211 a,*** 0.6255 a,*** 

7 0.7148 a 0.5679 a,*** 0.5938 a,*** 0.5625 a,** 0.6098 a,*** 0.6238 a,*** 

8 0.6831 a,** 0.5343 a,*** 0.5732 a,*** 0.5645 a 0.5653 a,* 0.5915 a,*** 
a p-value<0.0001 related to 

0 : 0iH r =  for i=A, B, H, I, MR, W 

#p-value related to chi-square test of 
0 , , , , , ,:

R
i A i B i H i I i M i WH r r r r r r= = = = =  for i=Reading 

*** p-value<0.001, ** p-value<0.01, * p-value<0.05 related to 0 Re , ,: ading i Math iH r r=
when i=A, B, H, I, 

MR, W 

 

Table A.5. Correlation and P-values between EOG achievement score and teacher judgment in 

Mathematics for each grade level by ethnicity 

Grade      ethnic  
Asian  Black  Hispanic   

American-

Indian 

Multi-

Racial White  

3 0.6511b,*** 0.5737 b,*** 0.5876 b,*** 0.5735 b 0.6168 b,*** 0.6289 b,*** 

4 0.6647 b,* 0.5872 b,*** 0.6008 b,*** 0.5871 b 0.6384 b,*** 0.6462 b,*** 

5 0.7092 b,*** 0.6058 b,*** 0.6254 b,*** 0.6054 b,* 0.6530 b,*** 0.6656 b,*** 

6 0.7095 b 0.5967 b,*** 0.6326 b,*** 0.6121 b,** 0.6560 b,*** 0.6700 b,*** 

7 0.7225 b 0.5991 b,*** 0.6243 b,*** 0.6026 b,** 0.6493 b,*** 0.6749 b,*** 
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8 0.6523 b,** 0.5225 b,*** 0.5559 b,*** 0.5619 b 0.5851 b,* 0.6101 b,*** 
b p-value<0.0001 related to 

0 : 0iH r =  for i=A, B, H, I, MR, W 

# p-value related to chi-square test of 
0 , , , , , ,:

R
i A i B i H i I i M i WH r r r r r r= = = = =  for i=Math 

 *** p-value<0.001, ** p-value<0.01, * p-value<0.05 related to 
0 Re , ,: ading i Math iH r r= when i=A, B, H, 

I, MR, W 

 

 

Table A.6. Result for Multiple Regression Models for students EOG performance as a function of teacher 

judgment, and student’s demographics in reading and mathematics 

∆R-squared* 
Reading                                                                      0.4817 

Mathematics                                                                      0. 4981 
 

     Intercept 

Reading                                                                      0.9481*** 

Mathematics                                                                      0.4187*** 
 

Teacher Judgment 

Reading                                                                      0.4625*** 

Mathematics                                                                      0.4739*** 

 

TJ*TJ 

Reading                                                                      0.0237*** 

Mathematics                                                                      0.0546*** 
 

Sex M F (Base) 

Reading -0.0388*** 0 

Mathematics 0.0943*** 0 
 

TJ*Sex TJ*M TJ*F (Base) 

Reading -0.00164 0 

Mathematics 0.004003** 0 
 

Ethnicity A B H I MR P W (Base) 

Reading -0.3418 -0.157*** -0.2029*** -0.2268*** -0.0963*** -0.3415* 0 

Mathematics 0.0362* -0.2864*** -0.1952*** -0.2916*** -0.1819*** -0.3427** 0 
 

TJ*Ethnicity TJ*A TJ *B TJ *H TJ *I TJ *MR TJ *P TJ *W (Base) 

Reading 0.1038*** -0.0371*** 0.0014 -0.0226*** 0.0026 0.0624 0 

Mathematics 0.0546*** -0.0289*** -0.0173*** -0.0257*** 0.0070* 0.0521 0 
 

Sex*Ethnicity M*A M*B M*H M*I M*MR M*P M*W (Base) 

Reading 0.0042 -0.0429*** 0.0019 -0.0059 -0.015* -0.0222 0 

Mathematics -0.0036 -0.0335*** 0.0067* 0.002 -0.0026 -0.0450 0 
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Grade 3 4 5 6 7 8 (Base) 

Reading 1.5368*** 1.3074*** 0.8696*** 0.7085*** 0.42*** 0 

Mathematics 5.8619*** 4.6561*** 3.4095*** 2.2364*** 0.9519*** 0 
 

TJ *Grade TJ *3 TJ *4 TJ *5 TJ *6 TJ *7 TJ *8 (Base) 

Reading 0.1945*** 0.1393*** 0.0929*** 0.1099*** 0.1455*** 0 

Mathematics 0.0034 0.0099* 0.0123** 0.0119*** 0.0386*** 0 
 

Sex*Grade M*3 M*4 M*5 M*6 M*7 
M*8 & F*3-8 

(Base) 

Reading -0.0262** -0.0117 -0.0307*** -0.0171** 0.0015 0 

Mathematics 0.0076 0.0021 0.0129* 0.021*** -0.0004 0 
 

Ethnicity*Grade *3 *4 *5 *6 *7 *8 (base) 

Reading 

Asian 
0.0228 0.0261 0.0205 0.0283 0.0109 0 

Black 
-0.0002 0.0256** 0.0612*** 0.0198** -0.0233*** 0 

Hispanic 
-0.0252* 0.0231* 0.0459*** 0.0361*** 0.0053 0 

American Indian 
-0.0426 -0.0125 -0.0314 -0.0060 -0.0582** 0 

Multi-Racial 
-0.0658** -0.0661** -0.0461** -0.0418** -0.0277* 0 

White 
0 0 0 0 0 0 

Math 

Asian -0.0063 0.0079 0.0207 -0.0129 0.0285 0 

Black -0.0142 -0.0131 0.0088 -0.0192** 0.0292*** 0 

Hispanic 0.0006 0.0099 0.0146 -0.0246** 0.0179** 0 
American Indian 

0.1013** 0.0242 -0.0437* 0.0312 0.1003*** 0 

Multi-Racial 0.0407* 0.0226 0.0281* -0.0025 0.0178 0 

White 0 0 0 0 0 0 
 

Year 2006 2007 2008 2009 2010 2011 2012 2013 

Reading -1.1275*** -0.8512*** -1.7196*** -1.2103*** -0.7793*** -0.4091*** 0 0 

Mathematics -7.234*** -6.0202*** -4.7563*** -3.5467*** -2.3576*** -1.2115*** 0 0 
 

TJ *Year TJ *2006 TJ *2007 TJ *2008 TJ *2009 TJ *2010 TJ *2011 TJ *2012 
TJ 

*2013  

Reading -0.2066*** -0.1927*** 0.0057 -0.0023 -0.0146** -0.0198*** -0.0234*** 0 

Mathematics -0.0990*** -0.0904*** -0.0909*** -0.0837*** -0.079*** -0.0777*** -0.0833*** 0 
 

Sex*Year M*2006 M*2007 M*2008 M*2009 M*2010 M*2011 M*2012 

M*2013 

& 

F*Years 

(Base) 

Reading 0.035** 0.023* 0.048*** 0.041*** 0.068*** 0.066*** 0.055*** 0 

Mathematics -0.055*** -0.058*** -0.068*** -0.080*** -0.085*** -0.088*** -0.096*** 0 
 

Ethnicity*Year *2006 *2007 *2008 *2009 *2010 *2011 *2012 *2013  

Reading Asian 
-0.0649* -0.0604* -0.0958** -0.07352** -0.0925*** -0.135*** -0.1057*** 0 
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Black 
0.0354** -0.0079 -0.1599*** -0.1282*** -0.0945*** -0.0728*** -0.0548*** 0 

Hispanic 
-0.052** -0.0216 -0.1985*** -0.1652*** -0.1511*** -0.0774*** -0.0803*** 0 

American Indian 
0.0809* 0.0530 -0.1181** -0.0977* -0.0344 -0.0428 -0.0318 0 

Multi-Racial 
0.1053*** 0.0751** 0.0106 0.0225 0.0255 0.0223 -0.0027 0 

White 
0 0 0 0 0 0 0 0 

Math 

Asian 
-0.1067** -0.1415*** -0.1529*** -0.1644*** -0.1774*** -0.1936*** -0.1777*** 0 

Black 
0.0371** 0.0402*** 0.0458*** 0.0737*** 0.094*** 0.1104*** 0.1171*** 0 

Hispanic 
0.0604*** 0.0488*** 0.0471*** 0.0609*** 0.0744*** 0.1148*** 0.1013*** 0 

American Indian 
-0.011 -0.0378 0.0252 0.0632* 0.0995*** 0.1123*** 0.1017*** 0 

Multi-Racial 
0.0122 0.0047 0.0168 0.0380* 0.0493** 0.0592*** 0.0683*** 0 

White 
0 0 0 0 0 0 0 0 

 

Cohort 1: (2006-2011) 2: (2007-2012) 3: (2008-2013) (Base) 

Reading 0.7017*** 0.3688*** 0 

Mathematics 2.3171* 1.1678*** 0 

***p-value<0.0001, **p-value<0.005, *p-value<0.05 
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Figure A.1. Predicted students’ achievement score, using the regression model when teacher judgment is level 1, 2, 3, and 4 in 

mathematics and reading for each cohort based on students’ gender, and ethnicity, and grade level. 
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