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ABSTRACT:

Summative assessments in classrooms typically result in teacher
assigned grades. Grades are well known to be highly predictive
of high school graduation, college enrollment and college
completion, but there has been little research that explains why.
In the psychometrics literature there is a persistent perception
that while standardized test scores are objective measures of
fundamental academic knowledge, grades are more subjective
assessments that may vary school-by-school. This chapter
examines the extent to which grades in high school include
teacher perceptions of student effort, participation and behavior
that is a different and useful measure for schools beyond what
can be provided by standardized test scores, and to what extent
grades vary between schools. The chapter is organized into three
related sections: a review of the literature on the relationship of
grades to standardized tests, an example analysis of a large high
school student dataset, and, finally, a comparison of the findings
from the literature and the analysis to discuss how grades are a
useful yet multidimensional assessment of academic knowledge
and engaged participation in the schooling process, with the
latter being highly related to overall student life outcomes.

INTRODUCTION:

Summative assessments in classrooms typically result in teacher
assigned grades. Grades are well-known to be highly predictive
of high school graduation, college enrollment and college
completion, but there has been little research that explains why.
Additionally, in the psychometrics literature, there is a persistent
perception that while standardized tests cores are objective
measures of fundamental academic knowledge, grades are more
subjective assessments that may vary school-by-school. This
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chapter examines the extent to which grades in high school
include teacher perceptions of student effort, participation and
behavior that is a different and useful measure for schools and
school leadership beyond what can be provided by standardized
test scores, and to what extent grades vary between schools. The
chapter is organized into three related sections. To provide a
discussion of these issues with grades, | first review the literature
on the relationship of grades to standardized test scores, the
construct validity argument that grades represent a valid measure
by teachers of engaged participation, that engaged participation
correlates with overall student life outcomes, and how some
research has suggested that grades may be “fairer” than
standardized tests as grades appear to vary less by student
demographics and socio-economic status (SES) than
standardized test scores. Across this discussion, | also note how
there has been a continual question in the literature about the
extent that grades vary by schools, but that there is little
evidence that has investigated this issue. Second, | then provide
an example of testing these ideas using a hierarchical linear
modeling strategy to analyze the large nationally U.S.
generalizable sample, the Education Longitudinal Study of 2002
(ELS:2002), which includes almost 15,000 students across
hundreds of high schools in the U.S. In this example study, I
look to apply the main findings and questions from the literature
on grades to examine the relationship between grades and
standardized tests, student background and SES, mathematics
and English teachers’ perception of student participation in class,
and how individual student grades vary within and between
schools, with a special focus on school-level context and
demographics. In the third and final section, I relate the findings
from the analysis to the application of the literature to the
question of the utility of grades as valid classroom assessments
in educational measurement, as the literature and the included
study provide an argument that teacher assigned grades are a
multidimensional assessment of student work that is a different
construct from academic knowledge, and that grades do not
seem to be particularly dependent to a large extent on which
school a student attends.

Historically, grades have been maligned by psychometricians for
their “hodgepodge” nature (Brookhart, 1991), in which when
asked what they assign a grade for, teachers respond that grades
are assigned for a multitude of outcomes, such as academic
knowledge, student participation, effort, and behavior (Cross &
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Frary, 1999; McMillan, 2001), known as “kitchen-sink” grading
(Cizek, Fitzgerald, & Rachor, 1995-1996). Some scholars have
interpreted this to mean that grades are subjective and unreliable
measures of academic performance, and thus must be reformed
to align much more to standardized test scores (Brookhart, 1991,
2011). As noted in this research domain, “student’s grades often
have little relation to their performance on state assessments
(Guskey & Jung, 2012, p.23). But should grades have a relation
to standardized test performance (Brookhart, 2015)? If test
scores are assumed to be an accurate and reliable measure of
fundamental academic knowledge, why would schools need
another measure of this factor? The purposes of schooling in the
U.S. are far from agreed upon (Labaree, 1997) and some have
argued that test scores are a poor measure of what the many
different stakeholders in schools are looking for schools to instill
in their students (Brighouse, Ladd, Loeb, & Swift, 2018; Nichols
& Berliner, 2007). Could grades measure different, but
important aspects of schooling?

Standardized test scores have historically lacked criterion
validity to overall schooling outcomes (Atkinson & Geiser,
2009), to such an extent that many states throughout the U.S., as
well as countries globally, have begun to mandate exit and end
of course exams (Allensworth, 2005a; Blazer, 2012; Nichols &
Berliner, 2007; Warren, Jenkins, & Kulick, 2006) that artificially
connect test scores to outcomes through retention, grade
promotion and graduation requirements (Maag Merki &
Holmeier, 2015). By contrast, teacher assigned grades are strong
predictors of overall schooling outcomes, such as graduation or
dropping out (Allensworth, 2005b; Barrington & Hendricks,
1989; Battin-Pearson et al., 2000; Bowers, 2010b; Bowers &
Sprott, 2012; Bowers, Sprott, & Taff, 2013; Brookhart et al.,
2016; Lloyd, 1978) as well as college attendance and graduation
(Atkinson & Geiser, 2009; Cliffordson, 2008). In addition,
grades are seen as being “fairer” assessments than standardized
tests, since grades are not as strongly related to socio-economic
status (SES) (Atkinson & Geiser, 2009). As noted by Atkinson
& Geiser (2009) “High school grades are sometimes viewed as a
less reliable indicator than standardized tests because grading
standards differ across schools. Yet although grading standards
do vary by school, grades still outperform standardized tests in
predicting college outcomes” (p. 665).

The focus that | aim to address in this chapter is to ask the
question: Why? What is it about grades that make them a strong
predictor of overall schooling outcomes that adds to the
knowledge gained about student learning from standardized test
scores? If schools have two measures of different and useful
factors about different student outcomes from schooling, then
schools should use both sets of measures to inform their practice
and decision making (Bowers, 2009, 2011; Brookhart et al.,
2016; Farr, 2000).
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Examining the Research on Grades in Relation to
Standardized Tests

Across K-12 schooling assessment research over the past 100
years, a perennial issue has been the relationship between
teacher assigned grades and standardized assessment scores
(Brookhart, 2015; Brookhart et al., 2016). As recently reviewed
in their literature review of one hundred years of research on
grades, Brookhart et al. (2016) discuss the numerous studies that
have demonstrated that across multiple contexts, as well as
nationally, grades and standardized test scores continually
correlate at about 0.5 (Bowers, 2011; Brennan, Kim, Wenz-
Gross, & Siperstein, 2001; Duckworth, Quinn, & Tsukayama,
2012; Linn, 1982, 2000; Welsh, D'Agostino, & Kaniskan, 2013).
As noted by Brookhart et al. (2016):

Although some variability exists across years and
subjects, correlations have remained moderate but
remarkably consistent in studies based on large,
nationally representative data sets. Across 100 years
of research, teacher-assigned grades typically
correlate about .5 with standardized measures of
achievement. (p. 882)

This suggests that about 25% of of the variance shared between
grades and what is assessed by standardized test scores is
academic knowledge (Bowers, 2011).

Grades are also well-known to be strong predictors of overall
schooling success (Brookhart et al., 2016). For example, low or
failing grades are some of the most accurate predictors of
students dropping out of high school (Bowers et al., 2013) in
both single time point studies (Allensworth & Easton, 2005,
2007), as well as longitudinal research (Bowers, 2010a, 2010b;
Bowers & Sprott, 2012). Additionally, grades are strong
predictors of college enrollment and completion (Atkinson &
Geiser, 2009; Attewell, Heil, & Reisel, 2011; Cliffordson, 2008)
as well as years of schooling and long-term earnings (Jones &
Jackson, 1990; Miller, 1998). For example, using the large
nationally generalizable NCES High School and Beyond dataset,
Miller (1998) showed that for students who were in grade 10 in
1980, their high school grades significantly predicted their
annual earnings in 1991, finding a strong independent effect of
grades on earnings when controlling for a range of context
variables, an effect in addition to years of schooling. Miller
(1998) concludes that:

One might question whether employers are really
benefiting from higher grades or from the greater
aptitude that is reflected in higher grades. ...[this]
suggest[s] that it is the actual learning, not aptitude, that
matters in  predicting longterm  productivity.
Furthermore, the evidence presented here suggests that
some part of the productivity gains might be coming
from the soft skills that employers say they want and
grades appear to contain. These soft skills of regular
attendance, preparation, hard work, and lack of



disciplinary problems that employers say they value are
also valued by schools and reflected in grades. (p. 306-
307)

Thus, grades are predictive of overall schooling outcomes, yet
only moderately correlate with standardized test scores. A
persistent question has thus been, what does the other 75% of
grades represent if it is not what is measured in standardized
assessment tests (Bowers, 2011; Brookhart, 2015; Brookhart et
al., 2016)? In the above quote, Miller (1998) alludes to the idea
that perhaps grades are signals of “soft skills”, what might be
called non-cognitive skills in more recent research (Levin, 2013;
West et al., 2016), that include skills that schools and employers
highly value that are not included on standardized tests, such as
“preparation, hard work, and lack of disciplinary problems”.

This issue of what the majority of grades represent has also been
a consistent issue in the grading research (Brookhart et al.,
2016). As noted throughout this work, this is a question around
the validity of grades (Brookhart, 2015). For example, over 70
years ago (Swineford, 1947), in a study of teacher grades and
marks for one elementary school, noted “in any event, the data in
Table 1 clearly show that the marks assigned by teachers in this
school are reliable measures of something, but there is
apparently a lack of agreement on just what that something
should be” (p.517). Multiple surveys of teachers have shown that
teachers award grades for a variety of student behaviors in
addition to academic achievement (Brookhart, 1993, 1994;
Cizek et al., 1995-1996; Cross & Frary, 1999; McMillan, 2001).
For example, McMillan (2001) surveyed over 1,400 teachers in
Virginia asking them about their grading practices, and using
factor analysis, identified that teachers award grades for a range
of behaviors quite similar to those listed above by Miller (2008),
behaviors that schools and employers prefer, including effort,
ability, improvement, work habits, attention and participation.
Thus, rather than teacher grades being subjective and unreliable,
as is intimated by the ‘“hodgepodge” and “kitchen-sink”
metaphors used in some of the research in this area noted above,
it appears that teachers award grades for a variety of student
behaviors that are important for overall life outcomes and are
valued by students, parents, schools, and future employers
(Bowers, 2009). However, much of the survey research asking
teachers about their grading practices relies exclusively on
teacher perception of their grading practices, rather than on the
grades that they actually assign.

A growing set of research studies over the past two decades has
focused on the grades that teachers assign. The research has
postulated that grades are multidimensional (Bowers, 2011,
Brookhart et al., 2016), assessing academic knowledge to a
limited extent, but, more importantly, assessing what has been
termed a “conative” factor (Willingham, Pollack, & Lewis,
2002), a “common grade dimension” (Klapp Lekholm, 2011;
Klapp Lekholm & Cliffordson, 2008, 2009; Thorsen &
Cliffordson, 2012), and a “Success at School Factor (SSF)”
(Bowers, 2009, 2011). Across these studies, other than academic
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knowledge, grades appear to measure student engagement
through measuring effort, participation and behavior (Brookhart
et al.,, 2016). As recently noted in research examining the
relationship of high school grades to college readiness in the
state of Alaska (Hodara & Cox, 2016) , the authors note that:

High school grade point average may be useful because
it is not just a measure of cognitive ability; instead, it is
a cumulative measure of academic achievement in
multiple subjects across a student’s high school career
and thus may signal a broader range of skills related to
college readiness, such as a student’s academic tenacity
and motivation” (p. 1).

Recent research has confirmed that that while grades reflect
student self-perception, self-efficacy, and self-control across
subjects (Klapp Lekholm & Cliffordson, 2009), these factors are
mediated through teacher evaluations of student conduct and
homework completion (Duckworth et al., 2012). Thus, these
findings indicate that beyond assessment of the academic
knowledge reflected in standardized test scores, what teachers
assess with grades is student engagement, effort, participation
and behavior, which reflect measures of student self-control and
self-efficacy. This research postulates that it is these factors that
give grades their predictive validity with overall schooling
outcomes, since if grades are a valid measure of how well a
student can negotiate the non-academic components of the
schooling process, then it is these factors that predict later
student ability to conform to the institutional expectations that
lead to completing high school as well as post-secondary
schooling and employment (Bowers, 2011; Brookhart et al.,
2016). This issue is exemplified by Kelly (2008), who analyzed
data from over 1,500 students across 115 middle school English
and language arts classrooms and their teachers in Wisconsin
and New York. The study included grading data as well as
surveys of students and observation and video data from the
classroom, making Kelly (2008) one of the most comprehensive
and rich datasets analyzed to date in the grading literature. Using
a hierarchical linear modeling framework, the author found that
grades were strongly related to student participation and
engagement,,and that higher grades appeared to be awarded for
engaged participation, rather than “going through the motions”.
However, there were some differences by student background.
As stated by Kelly (2008):

This study found that in addition to achievement, effort

and participation in class are important predictors of the

grades that students receive. The chances of an average

student receiving a high mark increase dramatically

when the student is engaged in class and completes his

or her assignments. It is important to note, though, that

not every form of participation is rewarded by high

marks. Using detailed data on participation in

classroom discourse, it is possible to distinguish

between procedural engagement (“going through the

motions”) and substantive forms of engagement... |

found that only substantive engagement leads to higher



grades. This finding suggests that most teachers
successfully use grades to reward achievement-oriented
behavior and promote a widespread growth in
achievement. However, the grading process is not
entirely meritocratic. Boys, low-SES students, and
Hispanic students all receive lower grades than do other
students. (p. XX)

In sum, across this research domain, grades have been shown to
be a strong multidimensional assessment of both academic
knowledge and student engaged participation in schooling,
which then the latter is predictive of overall schooling outcomes
(Brookhart et al., 2016). Assessment of engaged participation,
then, is through teacher perception of student performance,
which is susequently incorporated into grades. Indeed, these
findings from the grading literature align well with the broader
research on teacher expectations of students. For example, using
the Education Longitudinal Study of 2002 (ELS:2002) Gregory
and Huang (2013) show that positive teacher expectations
predict schooling outcomes, such as college going, and are
stronger predictors than many context and background variables
(Gregory & Huang, 2013). As another example, in examining
the difference between traditional “at-risk” predictors and
teacher expectations from the NCES NELS:88 dataset of a
nationally generalizable sample of students in grade 8 in 1988,
Soland (2013) showed that:

Generally, teachers were quite accurate at predicting
student outcomes... This accuracy appears to have been
driven largely by informational asymmetries, because
teachers tend to rely on data related to student attitudes,
behavior, and effort...(p. 246)

Results concomitantly showed that teachers proved
quite accurate in their predictions, often because they
relied on academic tenacity data not easily captured in
administrative datasets... Teachers naturally collect a
huge amount of data, especially related to academic
tenacity, simply by observing their students on a daily
basis. (p. 259)

Thus, rather than subjective measures of a hodgepodge of
factors, this literature clearly demonstrates that grades assess
student engaged participation, that grades are predictive of
overall outcomes, and that it is important in this research to take
teacher perceptions of student performance into account when
examining the relationship between grades and test scores.
Nevertheless, while this rich literature provides a strong
argument for the validity of grades as a multidimensional
assessment, one area that has not been explored in depth is the
question of the variance in grades across schools. The between
school issue is an issue that relates directly to the reliability and
validity of grades. For instance, if there is a strong between-
school effect on grades, then which school a student attends
would then largely determine that student’s grades. Conversely,
if the variance between schools in student grades is low, then the
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interpretation would be that the vast majority of schools grade
students on similar scales and for similar reasons. One
interpretation of a difference in grades at the school level could
be the issue of grade inflation. Yet, research that has used the
multiple large-scale nationally generalizable NCES decadal
surveys has found no grade inflation is evident in K-12
schooling in the US (Pattison, Grodsky, & Muller, 2013).
Nevertheless, little of the research on grades has examined the
between-school variance in grades to examine the relationship of
student background, test scores, and teacher perception of
student performance, while controlling for the nested dependent
nature of students nested in schools. If a large amount of the
variance in grades lies between schools, this could pose a strong
validity threat to this literature on the multidimensional validity
of grades as useful assessments in schools.

Testing the Claims and Questions from the Literature on
Grades

In this section of the chapter, | apply the literature discussed
above to examine the extent to which teacher assigned grades
are a useful assessment of student engagement, using a large
nationally generalizable sample of U.S. grade 10 high school
students. This section examines three main aspects of this issue.
First, to date, while the standardized grading practices literature
claims that grades are unreliable and subjective measures that
vary too much across schools to be useful, very little research
has been done to examine the extent to which grades actually do
vary within and between schools. Second, while critics of
standardized assessments note that socio-economic status and
ethnicity are strongly associated with test scores, little work has
been done to examine the extent to which grades, test scores and
SES are related, and to what extent grades may be a fairer, or
more “just” assessment that does not vary as strongly by SES or
the demographic background of the student as do standardized
assessments. Third, once these two main issues are addressed
(within/between school variance and student SES/background
variables) with control variables, the remaining variance in
grades that is not explained by standardized test scores can be
examined to show the extent that teacher evaluation of student
effort (e.g., participation and behavior) is associated with the
grades they assign, and whether this assessment is consistent
across schools, and thus perhaps more reliable than previously
inferred from the past psychometrics literature.

To examine these issues, | analyzed the restricted use Education
Longitudinal Study of 2002 (ELS:2002) dataset. ELS:2002 was
originally collected by the National Center for Education
Statistics (NCES), in which about 15,400 U.S. grade 10 students
across 750 school in 2002 were surveyed on a large array of
items concerning their high school experience, as well as
collecting demographic information, standardized assessments in
mathematics and reading that were aligned to NAEP and PISA,
and student report card grades and overall GPA (Ingles et al.,
2007). In addition, NCES surveyed the student’s English and
mathematics teachers from the 2001/2002 academic year asking
the teachers about each student’s performance in their courses.



As noted in Table 1, for this analysis | included the non-
cumulative grade point average across all courses for students in
grade 10 as well as grade 10 mathematics and reading
standardized tests scores and a range of student and school
background variables as well as teacher ratings of student
engagement. In addition, because ELS:2002 is not a simple
random sample, but is a probabilistic complex sample, | applied
the sampling weights to allow for generalization to all three
million students who were in grade ten in the U.S. in 2002. Due
to the restricted nature of the data, all sample sizes are rounded
to the nearest ten.

For my variable selection | drew on the literature in this domain
reviewed above, particularly relying on previous research on
teacher perception and grades using the ELS:2002 dataset, such
as Gregory and Huang (2013). At the student level | included
perceptions from both English teachers and mathematics
teachers as the previous research in this area has shown that
while these perception variables are moderately related at about
a 0.5 correlation, they performed well independently in the
previous research when loaded into the same equation (Gregory
& Huang, 2013). At the school level, previous research has
indicated that grades may be related to school-level factors, such
as student demographics and school size (Roderick & Camburn,
1999). For the analysis, to examine the issues outlined above in
grades across schools | used Hierarchical Linear Modeling
(HLM) (Hox, 2010; Raudenbush & Bryk, 2002) in SPSS (Heck,
Thomas, & Tabata, 2012) to examine two models with fixed
effects. For both HLM analyses, the dependent variable is non-
cumulative grade 10 GPA, which is the average of a student’s
grades across all subjects from only grade 10. In each model |
control for student and school context and background variables,
as well as student mathematics and reading achievement. In the
second model, | add teacher perception of student performance
using the variables outlined in Table 1.

The analysis resulted in three main findings. First, while the
unconditional HLM indicated that there is a statistically
significant amount of variance in grades between schools (Wald
Z =13.390, p<0.001), the interclass correlation coefficient (ICC)
shows that only 16.52% of the variance in grade 10 GPA is
between schools. This indicates that less than a fifth of the
variance in grades is between schools as indicated by the
variables in the data base. As noted in the literature review and
framing above, if there is a large effect on grades depending on
which school a student attends, the hypothesis would be that
how teachers grade students is related to which school those
teachers and students are in, which would throw into doubt the
literature on the usefulness of grades as assessments of engaged
participation in schooling since this difference would manifest
through between-school variance. The ICC result suggests that
there is a small amount of variance in grades between schools.
This indicates that while there is some relationship between
which school a student attends and the grades that the student
receives, the vast majority of the variance (83.48%) is at the
student, rather than school level.
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Second, Table 2 presents the results of the two HLM analyses.
For each coefficient for each model, I first present the coefficient
for each variable (Coeff.), followed by the standardized
coefficient (), which can be interpreted as the effect size,
followed by the standard error (SE). In Model A, only student
mathematics and reading achievement, student background, and
school-level background and context variables are included,
which account for 36.83% of the variance at the student level
and 45.54% of the variance at the school level. In Model B,
English and mathematics teacher ratings of student effort,
participation and behavior explained an additional 33.17% of the
variance in grade 10 GPA at the student level and an additional
13.49% at the school level (subtract Model B variance explained
from Model A at each level). These results indicate that
controlling for test scores, and background and demographic
variables at the student and school level, teacher evaluations of
student effort, participation and behavior make up a significant
portion of what grades represent.

Third, in examining the individual parameter estimates in the
full final Model B in Table 2, the only significant ethnicity
variable is Native American, and the standardized coefficient
(beta) for SES is relatively small, in stark contrast to the
literature on these variables as they relate to standardized test
scores. In contrast to previous research (Kelly, 2008), 1 find no
evidence that Hispanic students have significantly lower grades
controlling for the other variables in Model A or Model B. The
estimates of multiple other variables are of interest. As an
example, in replication of multiple studies in the grading
literature (DiPrete & Buchmann, 2013; Kelly, 2008; Lewis &
Willingham, 1995; Thorsen & Cliffordson, 2012), females
received higher grades on average than males (0.108 grade
points) controlling for the other variables in the model. For
teacher perceptions of student performance for both English and
mathematics teachers, these variables confirm much of the
literature on student engaged participation being strongly related
to student grades. Strong positive predictors were “student works
hard for good grades”, “how often student completes
homework”, and “how often student is attentive in class”.
Interestingly, for English teachers, “how often student is tardy”
and “how often student is disruptive in class” were not
significantly related to grades, whereas both of these variables
were significantly related to grades for mathematics teachers.
Mathematics teacher perception of tardiness for mathematics
classes was negatively related to student grades as expected,
however, student disruptions were positively related with a small
effect size.

While Model B explained 70% of the 83.5% of the variance at
the student level, Model B also explained over half (59%) of the
16.5% of the variance at the school level. At the school level,
context and demographics of the student body were significantly
related to individual student grades. For negative relationships,
students in schools with a higher percentage of minority
students, and larger enrollment schools receive lower grades.



Table 1: Descriptive statistics from analyses of ELS data

ELS:2002 variable label and

Mean  (SD) Min Max description
F1GPA10: Non-cumulative grade
GPA for all 10th grade courses 2.67 0.87 0 4 10 GPA all courses
BYTXMSTD: Grade 10
Grade 10 Mathematics 50.71 991 19.38 86.68 mathematics stand. T-score
BYTXRSTD: Grade 10 reading
Grade 10 Reading 50.53 9.89 2257 78.76 stand. T-score
F1SESR: Student socio-economic
SES 0.03 074  -212 1.87 status
Female 0.50 0.50 0 1 BYSEX =1 (male ref. group)
African American 0.17 0.38 0 1 BYRACE2=1
Student is Hispanic 0.15 0.35 0 1 BYS15=1
Asian 0.13 0.33 0 1 BYRACE3=1
Hawaiian/Pacific Islander 0.02 0.14 0 1 BYRACE4=1
Native American 0.04 0.21 0 1 BYRACE5=1
English is native language 0.83 0.38 0 1 BYSTLANG=1
BYFCOMP > 1: Both birth parents
Non-Traditional family 0.41 0.49 0 1 not present in home
English Teacher rating
Student works hard for good grades 0.69 0.46 0 1 BYTEO4: 0=no, 1=yes
BYTE13: O=never, 1=rarely,
How often student completes homework 2=some of the time, 3=most of the
3.01 1.01 0 4 time, 4=all of the time
How often student is absent 1.16 0.72 0 4 BYTEL4: (same as previous)
How often student is tardy 0.63 0.84 0 4 BYTELS5: (same as previous)
How often student is attentive in class 2.95 0.88 0 4 BYTEL6: (same as previous)
How often student is disruptive in class 0.59 0.87 0 4 BYTEL7: (same as previous)
Mathematics Teacher rating
Student works hard for good grades 0.68 0.47 0 1 BYTMO4: 0=no, 1=yes
BYTM13: O=never, 1=rarely,
How often student completes homework 2=some of the time, 3=most of the
2.99 1.02 0 4 time, 4=all of the time
How often student is absent 1.15  0.70 0 4 BYTM14: (same as previous)
How often student is tardy 058  0.80 0 4 BYTM15: (same as previous)
How often student is attentive in class 2.96 0.89 0 4 BYTML16: (same as previous)
How often student is disruptive in class 0.55 0.84 0 4 BYTML7: (same as previous)
School-level variables
Urban 0.34 0.47 0 1 URBAN =1 (rural ref. group)
Suburban 0.34 0.47 0 1 URBAN =2 (rural ref. group)
% Free Lunch 2451  19.13 0 96.2 CPO02PLUN
% Minority students 3436 31.20 0 100 CP02PMIN
Student teacher ratio 16.62 4.25 4.39 40 CP02STRO
Enrollment (in thousands) 1.27 0.84 0.02 4.64 CPO2STEN/1000
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Table 2: Hierarchical linear models explaining grade 10 GPA of ELS data

Model A Model B
Parameter Coeff. B SE Coeff. B SE
Student-level variables
Grade 10 Mathematics 0.032***  0.371 0.001 0.021 *** 0.235 0.001
Grade 10 Reading 0.015***  0.168 0.001 0.009 *** 0.103  0.001
SES 0.166***  0.142 0.011 0.085 *** 0.073  0.010
Female 0.303***  0.175 0.013 0.108 *** 0.062 0.012
African American -0.066** -0.029 0.021 -0.013 0.020
Hispanic -0.019 0.027 0.039 0.025
Asian 0.088* 0.034 0.034 0.054 0.032
Hawaiian/Pacific Islander -0.062 0.054 -0.054 0.057
Native American -0.092** -0.022 0.030 -0.064~* -0.015  0.027
English is native language -0.147***  -0.064 0.026 -0.015 0.025
Non-Traditional family -0.133***  -0.076 0.014 -0.054***  -0.031  0.012
English Teacher rating
Student works hard for good grades 0.208 *** 0.111 0.018
How often student completes homework 0.153 *** 0.179  0.009
How often student is absent -0.088 *** -0.074  0.010
How often student is tardy 0.008 0.009
How often student is attentive in class 0.055 *** 0.055 0.010
How often student is disruptive in class -0.008 0.008
Mathematics Teacher rating
Student works hard for good grades 0.163*** 0.088 0.018
How often student completes homework 0.144 *** 0.169  0.009
How often student is absent -0.077 *** -0.062  0.010
How often student is tardy -0.028** -0.025  0.009
How often student is attentive in class 0.064 *** 0.066  0.010
How often student is disruptive in class 0.030** 0.029 0.008
School-level variables
Urban -0.076 0.046 -0.051 0.042
Suburban -0.023 0.036 -0.006 0.032
% Free lunch 0.004 ** 0.086 0.001 0.004 *** 0.096  0.001
% Minority students -0.002* -0.062 0.001 -0.002 ** -0.084  0.001
Student Teacher ratio 0.006 0.004 0.011** 0.053  0.004
Enrollment in thousands -0.099***  -0.096 0.022 -0.081 *** -0.078  0.021
Intercept 0.325 0.083 -0.230** 0.087
Percentage of variance explained
at student level 36.83 70.00
at school level 45,54 59.03
BIC 22000.13 9211.69
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However, there were also two significant positive findings, with
students in schools with higher percentages of free and reduced
price lunch students receiving higher grades as well as students
who attend schools with larger student teacher ratios. While the
effect sizes are small, these two positive relationships perhaps
indicate that teachers in poorer schools and schools with larger
student teacher ratios give slightly higher grades.

The Utility of Grades as Valid Classroom Assessments in
Educational Measurement

As noted in the first section, throughout the literature and from
the analysis discussed in this chapter, teacher assigned grades
include assessment of student engaged participation as well as
academic knowledge. However, also noted in the literature, is a
lack of attention to the question of the extent to which grades
vary across schools (do your grades depend to a large part on
which school you attend?), how grades may vary based on
school context and demographics (such as do richer schools give
higher grades?), how student demographics relate to grades
(such as do grades vary by demographics like test scores?), and
finally, how teacher perceptions of student classroom
performance relate to grades (testing the engaged participation
component of grades). Overall, across the literature and the
analyses presented in this chapter, the evidence suggests that
teacher assigned grades are a useful and consistent measure of
student engaged participation across schools, with little variance
between schools in grades, a perhaps fairer distribution in
relation to student demographics and SES in comparison to
standardized tests, and that teacher perceptions of engaged
participation account for a large percentage of what grades
assess. | consider each issue in turn throughout this final section
of the chapter.

In considering the issue of the extent that grades vary between
schools, while there is a statistically significant proportion of
variance in grades at the school level, it is relatively small. As
noted in the literature in the first section, an area that has lacked
attention in the grading literature has been the issue of
examining between-school variance. If a large amount of the
variance in grades is between schools, then which school you
attend determines to some extent student grades. | find that there
is weak evidence at best for this hypothesis. It does not appear
that which school a student attends determines to a large extent
the student’s grades. In comparison, the proportion of variance
between schools for standardized test scores has long been
reported to be around 25% (Borman & Dowling, 2010;
Coleman, 1990; Rumberger & Palardy, 2005). This suggests that
the vast majority of the variance in grades is at the student or
classroom level. Indeed, | recommend further research in this
area, as research in the grading literature has indicated variability
at the classroom level. For instance, Kelly (2008) notes:

I found a strong contextual effect of classroom
achievement level on grades, where a student’s chances
of receiving a high grade improve if she or he is in a
lower-achieving class. This frog-pond type effect of
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being high achieving compared to one’s classmates is
quite strong. For both high- and low-achieving students,
being in a classroom where students are low achieving
substantially increases the chances of receiving an A. A
likely explanation for this phenomenon is that grading
is a relativistic process; teachers’ expectations of
students’ performance are conditioned by experiences
in the classroom. (p. 45)

This quote is a strong indication that additional research is
needed in this area, as perhaps a three-level model would
provide additional information on this issue, nesting students in
classrooms in schools. If there is a strong classroom effect,
across multiple classrooms and averaged into a single GPA, this
effect might wash out and not be detectable using a two level
model of students in schools as presented in section two here,
limited to the data that available in ELS:2002.

Nevertheless, | do identify four variables at the school level that
are weakly related to grades, with small effect sizes. In contrast
to the individual-level parameters which shows that higher SES
students receive somewhat higher grades, controlling for the
other variables in the model, students who attend poorer schools
(as defined by higher percentages of free and reduced price
lunch students) and students in schools with larger student
teacher ratios receive slightly higher grades on average. These
results may be an indication of the “frogpond” effect above, or
perhaps are a weak indication of grade inflation for students
attending under-resourced schools, or schools in historically
disadvantaged contexts. | encourage future research in this
domain.

At the student level, the analysis in the second section provides a
good example of the effects noted in the literature. As with the
previous literature discussed above (Brookhart et al., 2016),
grades are a multidimensional assessment of both student
academic achievement and engaged participation. In the analysis
of the ELS data, both the mathematics and reading standardized
assessment scores were significantly related to grade 10 GPA in
the final model. Interestingly, for Model B, including teacher
perception of student effort and participation explained about as
much of the variance in grades as did test scores and
demographics combined. Teacher perception of how hard a
student works for good grades and how often the student
completes homework had comparable magnitude of effect sizes
to the mathematics and reading standardized assessments, a core
component of grades noted throughout the literature.

However, how tardiness and disruption relate to grades is
discussed much less in the literature. Of note, in the analyses
reported here, for English teachers, perceptions of student
tardiness and disruption to the classroom were not significantly
related to student grades, while both of these variables were
significantly related to grades for mathematics teachers.
However, the disruptive to class variable for mathematics
teachers was positive, which was unexpected. Perhaps, when



controlling for the variance explained by all of the other
variables in Model B, disruption may have a positive effect
uniquely in mathematics, as mathematics achievement, working
hard, completing homework, absences, tardiness and
attentiveness are already controlled for. | encourage future
research in this area.

And finally, | turn to the issue of how student demographics
relate to grades, discussed in the literature and examined in
Model B of the analyses presented in this chapter. First, for SES,
the analyses replicate and agree with the previous research
showing that teacher perceptions are stronger than SES when it
comes to grading (Gregory & Huang, 2013), as the magnitude of
the effect size for SES on grades is smaller than the teacher
perception variables. However, there is a large reduction in the
effect size for SES on grades depending what variables are
included in the analyses. For example, some of the variance in
grades that is explained by SES in Model A is taken up within
the teacher perception variables in Model B. A much more
profound example of this is demonstrated with African
American and Asian students. In Model A, the coefficient for
African American students is negative, while it is positive for
Asian students, controlling for other variables in the model.
When controlling for teacher perception of student performance
in Model B, these two variables are no longer significant. 1
interpret this in two ways. First, it may be that teacher perception
is in effect an equalizer, making grades “fairer” than test scores,
as test scores are strongly related to student demographics, even
when controlling for internal school and teacher processes and
perceptions (Rumberger & Palardy, 2005). Alternatively, a
second explanation may be that the variance that was
contributing to the negative coefficient for African American
students on grades and the positive coefficient for Asian students
in Model A can then be attributed to teacher perception in Model
B. Indeed, there is a long-running debate in education research
on teacher expectations and self-fulfilling prophecies (Madon,
Jussim, & Eccles, 1997; Raudenbush, 1984). It may be that if
there is a significant bias in teacher perceptions of students
based on student ethnicity, then the results of this study may
indicate that this bias perhaps acts through teacher perception of
student hard work, homework completion, absences, tardiness,
attentiveness, and disruption in class. | encourage future research
in this area.

Conclusion and Implications

While some of the past literature has claimed that grading is
“hodgepodge,” in this chapter I have discussed the literature and
an analysis framework that demonstrates that teacher assigned
grades include student engaged participation that does not vary
extensively by school. Additionally, of the variance within and
between schools, the variables nominated in the literature that |
included in the analysis in this chapter explain the vast majority
of the variance in grades, both at the student level and between
schools. This leads me to three main implications. First, it
appears that in comparison to standardized tests cores, less of the
variance in grades is between schools (16.5% here) than it is for
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tests (usually reported to be around 25% in the literature). Thus,
in comparison to standardized tests, for grades it matters even
less which school a student attends. Overall there does not
appear to be strong evidence for “easy grading” or “hard
grading” schools. However, as noted in both sections above, the
classroom level may be a different story, as individual classes
may have very skewed grading ranges (such as honors high
school English). But overall, | interpret these findings to suggest
that teachers are fairly consistent in how they grade in the
aggregate across schools in the U.S. This can be seen as an
argument for the reliability of grades.

Second, teacher perception of student engaged participation
makes up a large portion of grades. When | define engaged
participation as the teacher’s perception of how hard students
work for good grades, homework completion, absence and
tardiness, attentiveness, and class disruptions, these account for
more than half of the variance explained in grade 10 GPA. These
components of engaged participation mirror those that teachers
note across the surveys discussed earlier in this chapter when
teachers are surveyed about what they award grades for.

Together, these results mirror recent findings from over 100,000
students’ grades in Chicago Public Schools (Allensworth &
Luppescu, 2018), in which the authors looked primarily at the
relationship of attendance (as a proxy for participation) and test
scores to grades. As noted by Allensworth and Luppescu (2018):

School-level variance is almost completely explained
by observable factors. This suggests some degree of
consistency in assigning grades among education
professionals; the standards for grades across schools
may not be as arbitrary as is often believed. Rather than
finding large unexplained differences in grades based
on which school a student attends, or which teacher
they have, we find there are observable factors that
systematically explain most of the differences in the
grades that students receive in different types of
schools, and with different teachers... the factors that
are most strongly associated with differences in
students” GPAs are their course attendance and tested
skills. (p. 31)

Thus, given this literature and the analysis in this chapter, |
argue for the usefulness of grades as accurate assessments of
classroom engaged participation. In  combination with
standardized test scores, grades provide a valuable means to
understand both student academic achievement as well as their
levels of engaged participation in the schooling process. In the
work of schools in helping to promote student success and
transitions throughout primary, secondary and post-secondary
schooling and into careers, ensuring that grades and test scores
are included together in a balanced conversation about
supporting student performance and success is vital to ensuring
that schools promote a focus on both academic achievement and
engaged participation.
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