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Positive Feedback Loop That Underlies
the “Achievement Gap”? The Role of Race
and Gender in the Interrelations Between
Self-Perceptions, Teacher Feedback, and
Academic Performance at West Point
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1. Independent researcher

Dynamic relationships among teacher or supervisor judgments, self-beliefs, and performance are
important, especially for Black and female students in White, male majority settings. We examined
temporal interrelationships among GPA, self and instructor ratings of classroom competence among
military cadets at the United States Military Academy (n=8,612). Mixed models run on samples
matched on SAT score revealed Black-White differences in GPA, self and instructor ratings, and gender
differences in self-rating. Samples matched on freshman GPA revealed Black-White differences in final
GPA and instructor ratings. A random intercept cross-lagged panel model, which accounts for
between-person average levels of each variable, showed that instructor ratings of classroom
competence had a stronger effect on future GPA for Black versus White students, illuminating one
mechanism underlying racial disparities in final GPA. This finding did not hold for instructor ratings
of social skill, showing the specificity of the effect. Self-assessment of competence solidified in Year 2,
whereas GPA and instructor ratings influenced each other over time in a positive feedback loop.
Results are discussed in regard to the experiences of Black cadets and impact of superior Officers and

supervisors.

Correspondence: papers@team.qeios.com — Qeios will forward to the authors

geios.com doi.org/10.32388/KUANCU


mailto:papers@team.qeios.com
https://www.qeios.com/
https://doi.org/10.32388/KUANCU

1. Introduction

To truly impact socioeconomic outcomes for underrepresented groups, we must deeply interrogate
systems, like higher education, the military, and even psychological science, for actionable reforms[1[2],
Considerable work has investigated the so-called “achievement gap,” perhaps more aptly named
“educational debt,” the difference between Whites and non-Whites in educational/occupational
outcomes, due to a mix of systemic factors such as inequalities in opportunity and resources, generations
of economic suppression, implicit biases and so on[3l4l, Despite explicit and implicit racism (among other
biases) decreasing since the mid-2000s (Charlesworth & Banaji, 2022), the achievement gap has continued
to, if anything, widen (Hanushek et al., 2019) and likely was worsened by the COVID-19 pandemic, mostly
due to socioeconomic factorsl. In the military, poor racial climate and discrepancies in Black Officer
promotion and female retention rates have been consistently noted, despite a wider cultural view that the
military is a meritocracy with better race relations than the wider public; further, the most recent report
on diversity among Officers noted that General Officers were 94% White and malel®lZl, The current study
utilized longitudinal data from the United States Military Academy (USMA) to better understand such
gaps in occupational outcomes among military Officers by integrating self-efficacy theory with

stereotype threat to understand the integration of feedback, self-beliefs, and performance over time.

The United States Military Academy (USMA) is a collegiate institution with a comprehensive character
focus emphasizing, “empathy, respect, and humility that enables an individual to treat others with
dignity”I8l. However, USMA is also an institution with a White, male majority, robust history of excluding
those who are not White men, and has perpetuated a tradition of hegemonic White masculine culture in
which women and non-White men face considerable difficultiesl 1M Eyidence suggests sexism is
worse at military academies than other collegiate environments, and USMA has faced consistent

criticism regarding racial issues[21121(13] Importantly, USMA has a relatively fixed educational

experiencel, multi-rater evaluation system regularly completed by instructors, supervising Officers, and
students (self-rating), and clear metrics of success (e.g., cadets are ranked according to 55-30-15 mix of
academic, military, and physical performance that determines access to occupational tracks; 141). The
present study utilized this system to delineate longitudinal relationships between GPA, self and
instructor ratings that directly relate to occupational outcomes, more precisely than possible in other
systems@. Enumerating these relationships within USMA may have relevance to other professional and

academic evaluations, Officership in general, and inequities in other historically White male settings.
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1.1. Metacognitive self-beliefs and achievement

Self-efficacy theory has driven work connecting performance to metacognitive self-beliefs, which are
adversely affected by stereotypes and lived experiences of bias for marginalized groups (e.g., 6]y self-
beliefs create confidence (or doubt) that one can be successful, based on attitudes, self-assessments, and
experiencesZ118]: academic metacognitive beliefs range from global competencies to judgements of task
performance. Generalized self-efficacy, or beliefs about one’s capacity to achieve goals and be successful,
positively relates to academic performance and professional outcomes‘[ﬁ]-, but also correlates with other
stable, positive attributes including self-esteem and conscientiousness, any one of which often fails to be

[20]

uniquely predictive or predictive over more context-specific attributes'<*.. Global attributes may be less

susceptible to influences of feedback and performance than specific self-beliefs, especially for
stigmatized students who may discount feedback as stereotype-driven2ll. At the other extreme,
judgments on specific tasks illuminate self-appraisal processes; however, they may not generalize across
academic context or time(221(23, Specific domain-level metacognitive judgements, such as USMA’s end-
of-semester rating system, form an ecologically useful middle ground to evaluate self-assessments that

capture information beyond generic positivity, and may have more interrelatedness with performance as
they are dynamically calibrated(241(23],
The calibration of metacognitive self-assessments for marginalized groups must consider experiences of

bias and stereotyping. The overarching effect can be protective, limiting, or unstable. Positive and

nurturing relationships — among family, but also with teachers and peers — may be protective forces and

shape self-beliefs!2¢). Black students may resist stereotype internalization through leadership and

connection with like peers, and a more positive self-concept that can buffer against microaggressions,
stereotype-driven feedback, and other experiences of bias[271[281129], However, reduced domain-specific
self-efficacy and inaccurate or unstable self-assessment has also been found for Black students'=2!=-! :
Relevant too is work on stereotype threat, which demonstrates how stereotypes can influence

performance and overarching self-beliefs21)32); especially for those with internalized beliefs about their

group, exposure to stereotype threat drags down self-beliefs and performancel33134],

For collegiate women, lower self-beliefs about professional competence limit performance and retention
in STEME2 which may have relevance to the counterstereotypical environment of the military.
Additionally, a large literature shows that women judge themselves more harshly than men, which holds

over the life span and different levels of self-judgements'22/2%! . This paints a conflicting picture as to
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how domain-level self-assessments might be calibrated by performance and feedback, especially for
Black women. Assessing whether the relationship between self-beliefs and performance is different for
Black versus White, and male versus female students is crucial, especially in settings such as USMA
where masculine stereotypes and Whiteness are salient, and educational and professional implications

are inextricably linked[38139]

1.2. Teacher feedback and perceptions

Teacher perceptions of students, including judgements of performance and general capacities, are
important; teacher judgements influence future academic self-concept and performance, when feedback
is given to students and when it is not (e.g., ‘*=*2 ). Teacher judgements or expectations (often the two
are confounded) can create self-fulfilling prophecies in terms of student performance and academic self-
concept, and influence student-teacher dynamics‘[‘*—zl. Anti-Black prejudice has been demonstrated in
terms of teacher feedback and confirmation bias that focuses attention on stereotype-consistent
behaviors, as well as overall beliefs that some students’ abilities are fixed'#2!*2!122] . Positivity bias, or
higher praise for subpar work presumably completed by Black students, has also been found'*2'=£ . For
girls and women, teacher biases may follow gender stereotypes, with a positive bias toward women in

(48] mportantly, given USMA’s original role as

subjects such as reading, and negative bias in math (e.g.,
an engineering school, and general science focus that awards all graduates with a Bachelor’s of Science, a

large literature describes anti-female bias in collegiate STEM'*2}2%,

Teacher perception is clearly influential for student outcomes, but how does the addition of direct
feedback alter the importance of teacher judgements? In-class feedback can significantly impact student
self-efficacy and performancel29, Conversely, written feedback can be discounted, especially in college,
as students attend primarily to grades or scores!2!, There is limited work on summary feedback similar
to USMA’s system; one study demonstrated that student ability level may be influential, such that lower-
performing students benefit most from performance summaries®2., USMA’s instructor evaluation is
accompanied by an in-person discussion. and we expected this system to more likely approximate
classroom teacher-student dynamics and summary feedback (possibly influential) than written task
feedback (possibly discounted). This standardized system also allowed examination of teacher
assessments across the entire collegiate experience at USMA, extending work from younger ages into a

college-age population.

geios.com doi.org/10.32388/KUANCU


https://www.qeios.com/
https://doi.org/10.32388/KUANCU

1.3. Intersectionality

The collegiate experiences of Black women and Black men can differ in important ways, especially given

38]) The military

that Black misandry and misogyny tend to emphasize different stereotypes (e.g.,
context is also important, with multiple investigations demonstrating pervasive sexist attitudes and
increased gender role salience versus civilian settingsi2l. Conversely, fewer resources have been devoted
to understand systemic racism in the military[Z!33], There is a relative lack of true intersectional work for
our key constructs, especially at this developmental level. Self-assessments have clear gender patterns
and racial effects, as noted above, although they tend to be studied separately; teacher judgements of
children have shown simultaneous race and gender effects, with the former often being more

substantial®4). Education-focused work, especially in college, often focuses on either race or gender as

most salient to a given outcome22], The present study aimed to address this gap.

14. The specifics of the USMA environment

Retaining Cadets of diverse racial backgrounds and training Officers to be inclusive, self-aware leaders
has been a stated objective of the wider Army for some time (e.g., [36]). USMA’s mission statement
outlines the importance of diversity, and importance of leadership of diverse teams, [&. Equity, especially
by race, is particularly important in terms of Cadet training, given that Cadets will soon become platoon
leaders of enlisted Soldiers, who are on average more diverse than Officersl®. Despite this intent,
racelZl (Hopkins & Williams, 2013) and gender (Baldwin, 1996) differences in promotion rates have been
noted for decades, and problems of sexual assault/harassment remain in the Army generally (Street,
Stafford, Mahan, & Hendricks, 2008; Turchik & Wilson, 2010), and USMA specifically (Arbeit, 2016). Over
the last few decades, sparse reports have detailed differences in promotion and retention by race and/or
gender (e.g., [@27)) no study to the author’s knowledge has quantitatively examined what metrics might
be associated with bias, or the mechanisms through which bias is created in the military. Although
studying full military career trajectory was outside of the reach of this study, the current study aimed to
add to a scant, if not nonexistent, empirical literature about race, and race and gender in terms of

performance in this U.S. military setting.

Ratings systems within the military, represent the standards and values of the organization and of the
preceding leaders who have shaped the instruments; chain-of-command ratings are a primary

component of the United States military’s promotion system (Moore & Trout, 1978). Originally based on
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the rating system used with Noncommissioned Officers, the USMA’s rating system contains 23 items
relevant to Cadet leadership, performance, social skill, professionalism, and effectiveness (see
supplementary Table 1). While both these ratings and GPA measure different aspect of cadet “success” at
USMA, GPA importantly is used to calculate class rank which influences branch selection as well as
training and other opportunities while at USMA. Unlike the ratings cadets will encounter later as Officers,
USMA’s rating system is not graded per se, does not factor into class rank, and is intended as a
developmental counseling tool. Overall, understanding demographic discrepancies in GPA tests whether
bias influences the early trajectories of these young Officers, and builds on a larger literature about bias in
college achievernent. Conversely, interrogating USMA’s rating system for bias is important to understand
how these military trainees are perceived, has relevance to the ratings systems used in the greater Army,
and also reveals information about the instructor raters, most of whom are Officers themselves who
either come in from a longer career and end their service at USMA, or serve a 2-3 year terms at a USMA
before returning to a more typical billet in their branch. In the present study, 63% of ratings were given
by active duty Officers, 4.5% by active duty Enlisted Soldiers, and 32% by civilians, many of which are
retired or previously have served. Finding evidence of race or gender bias at USMA is, therefore, highly

suggestive of similar biases in the military at large.
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Descriptive Statistics
Instructor rating Self rating GPA
Freshmen N Mean SD Mean SD Mean SD
White men 5842 3.10 0.63 3.25 0.73 3.02 0.65
White women 1375 312 0.63 3.01 0.70 3.04 0.64
Black men 1027 290 0.58 318 0.72 2.37 0.62
Black women 323 296 0.59 3.00 0.67 2.59 0.63
Seniors
White men 5842 399 0.59 3.88 0.57 3.16 0.50
White women 1375 4.06 0.57 3.78 0.54 319 0.48
Black men 1027 3.77 0.59 3.78 056 270 0.44
Black women 323 3.89 0.6 37 0.57 2.85 0.47
SAT-matched sample
Instructor rating Self rating GPA
Mixed model terms F p F p F p
Time 1500 <.0001 660 <.0001 141 <.0001
Race 12 <.0001 3.6 .057 40 <.0001
Gender 13 <.0001 36 <.0001 21 <.0001
Time x race 2.2 14 .08 71 15 23
Time x gender 23 13 7.6 .0057 12 28
Race x gender 042 .84 19 16 8.7 .0032
Time x race x gender 075 78 24 .62 42 52
Simple effects x2 p x2 p
M-F difference: freshmen 50 <.0001
seniors 4.3 .039
B-W difference: women 13 26
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Descriptive Statistics

Instructor rating Self rating GPA
men 28 <.0001
Freshman GPA-matched sample
Instructor rating Self rating GPA
Mixed model terms F p F p F p
Freshman year GPA .28 0.60 99 .0017 3100 <.0001
Senior year GPA 78 <.0001 2.3 13 n/a n/a
Race 7.8 0.0053 71 .0077 22 <.0001
Gender 12 <.0001 23 .63 95 <.0001
Race x Gender 37 .55 1.8 19 18 .67

Table 1. Full sample descriptive statistics and matched sample mixed model results for classroom

competence ratings and GPA

Notes: Linear mixed models were run with samples matched by race on SAT or freshman GPA and gender, and
were run separately for instructor rating, self-rating, and GPA. Ns for the SAT-matched sample were: 323 Black
women, 338 White women, 1065 Black men, 1050 White men,; for the freshman-year-GPA-matched sample the
same ns were: 305, 287, 805, and 823. Mixed model F-tests had 1,3578 df for instructor rating, 1,3718 for self-rating,
and 13587 for GPA for the SAT-matched sample, and 1,872 df, 1,872 df, 1873 for the freshman-GPA match,

respectively.

15. The present study

Our primary aim was to examine dynamic interrelations between grade point average (GPA), self-
assessments, and instructor judgements across the four years of academics as a function of race and
gender. Utilizing USMA’s institutionally-derived multi-rater evaluation system, we selected items
conceptualizing classroom participation and academic competence. One item indexed perceived
expertise to capture anti-Black and anti-female intelligence stereotypes[5—81[5—9]‘; the other measured

classroom communication, given racial stereotypes about elocution and lack of authority or credibility
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when speaking for women, and the pressure put on both groups to conform their communication to
White male standards (e.g., [e0lf611[62]) Together these represented common gender and race stereotypes

and, importantly, frequently-reported microaggressions in education[631[64]

First, linear mixed models on samples matched by SAT and another matched on freshman GPA
established whether racial and/or gender discrepancies existed in GPA and classroom competence
ratings. Then, a random intercept cross-lagged panel model (RI-CLPM; Figure 1) evaluated dynamic
relationships occurring above static, between-person effects. Race and gender effects were tested for the
overarching relationships between GPA, self-rating, and instructor rating, and also for their dynamic
influences from year to year. We expected linear nixed models to show group-level differences in GPA
and ratings that favored men for self-assessments and White students for GPA and instructor ratings
within our matched samples. Although there is limited prior work using teacher and self-assessments as
well as GPA over time that also considered race and gender, for all students we expected both stable and

dynamic interrelationships between our three variables.
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Figure 1. Full RI-CLPM evaluating temporal effects of instructor and self-ratings of classroom

participation/knowledge, and GPA. Instrp, Selfg, and GPAg are the between-person random intercepts.

2. Method

2.1. Participants and Data Sources

Our full sample included N=5,842 White men, 1,375 White women, 1,054 Black men, and 341 Black women
from the graduating classes of 2017 to 2023. Student ages were unavailable but are comparable to other
collegiate institutions2. Models were estimated via full information maximum likelihood (FIML), which

allows for missing values, so students who did not graduate or paused their education were included. At
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USMA, a self-reported entry defines race and ethnicity with options: White, Black, Hispanic, Asian, and
other, and only binary gender options. Only Black and White-identifying students were included due to
the size of other groups among women. The study was approved by USMA’s Institutional Review Board
(IRB) system; all data were obtained from USMA’s data warehouse and coded by an anonymous ID in

accordance with IRB procedures.

2.2. Measures

2.2.1. Instructor and Self Ratings

As noted above, USMA utilizes a rating system to provide students regular feedback on the 23 attributes
important to USMA and the U.S. Armyl®3l. For each of the two semesters per academic year, students
complete the 23-item scale themselves and are assessed by a randomly selected instructor from one of
their courses; self and instructor versions are identical (Supplementary Table 1). Instructor ratings
capture personal classroom observations, whereas student self-rating covers all courses in the semester.
Feedback sessions are completed with the instructor, where instructors review ratings and provide space
for discussion. Here, USMA emphasizes self-reflection and notes, “When receiving feedback from others,
cadets often see their perceptions of their actions or intentions have been perceived differently ... and can
take action to close that perception-reality gap.”f—sl. Ratings are archived into the student’s portal, follow

the student until graduation, and can be accessed by supervising officers at will.

We used two items from this instrument relevant to classroom participation and academic performance.
“Expertise” rates the student on whether they, “Possess facts, beliefs, and logical assumptions in relevant
areas.” “Communication” reads: “Clearly expresses ideas to ensure understanding and employs effective
communication techniques.” Other items, like leadership, are military-relevant and not conceptually as
related to grades, or are possibly related to grades, like “Sound Judgement,” but were more intangible (see
Supplementary Table 1 for full scale). Although all items on this instrument are somewhat conceptual, we
were most interested in (ratings of) behaviors observable in the classroom and not abstract constructs, as
these may be differentially impacted by stereotypes[®l. The two items were averaged across semesters
(two self-ratings and two from different instructors) to index perceived classroom participation and
competence; correlation between the two items within a semester and rater was r=.58. We also selected
two items hypothesized to be least related to academics and classroom performance, Empathy and Tact,

and used an analogous average of these socially-relevant items in a final model to ensure that results
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from the classroom competence metric were not instead generic to the rating instrument; correlation
between these two items within rater was r=.70. In the spring semester of 2018, the rating scale was
changed from 1-4 to 1-5 for instructors, and the self-rating scale was changed similarly the next fall.
Scores on the 1-4 format were scaled (minimum and maximum preserved) into 1-5 for analyses.
Instructor ratings of classroom competence correlated moderately-to-weakly with GPA and self-ratings
(r=.32 and .17, respectively, p’s<.001), and self-ratings correlated similarly with instructor (r=.17, p<.001),
suggesting each variable captured a unique perspective on student performance. For the social metric,

the correlation with GPA was r=.09 and .10 for self and instructor rating, respectively (p<.001).

2.2.2. Grade-Point Averages

A student’s total GPA at USMA is composed of three components: academic (course grades), military
(military course grades and military leadership score based on each semester’s duty assignment), and
physical GPA (physical education course grades, sportsmanship score). The full GPA determines class
rank, while ultimately influences branch selection and other professional opportunities at USMAR4!. For
the current study, we were most interested in academic GPA given that it is the largest component of the
full GPA and, importantly, the source of academic GPA (coursework) is more consistent across students as
compared to military GPA, which is heavily influenced by factors such as leadership detail placement, and
company assignment as there is a forced distribution among groups of cadets®Z). Further, the use of
academic GPA allows better generalization to other universities, including other commissioning sources.
This “academic GPA” (henceforth referred to as just GPA) at USMA is a traditional computation of course
grades in academic areas with a maximum of 4,3317), The first two years are composed nearly entirely of
required courses, and the final years fulfill major requirements. GPAs, as well as other data were obtained

from the data warehouse following IRB approval and were linked to an anonymous ID.

2.3. Analytic Approach

The analytic approach contained two components: A. linear mixed models tested for differences by
demographic group (Black, White x Male, Female) in GPA, self, and instructor ratings for the freshman
and senior year to contextualize the greater system and test for average discrepancies among groups at
the start and end of cadet education, and B. an RI-CLPM that accounts for “baseline” or between-person
effects which evaluated, after accounting for any “baseline” differences, whether demographics

influenced how GPA, self, and instructor ratings dynamically influenced each other over time.
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For the linear mixed models, baseline differences in outcomes (e.g., GPA) by race a were expected across
the entire Corps of Cadets, especially given a 128-point discrepancy in average SAT by race in this sample,
and likely reflects the generational “Education Debt” incurred over generations of oppressiont2.
Therefore, matching processes were used to understand whether performance differed consistently by
race and/or gender for cadets when specific characteristics were accounted for, statistically speaking.
Two sets of matched participants were created. First, subsamples of White men and women were
matched to Black men and women by SAT; from this, linear mixed models run separately for GPA, self,
and instructor rating tested for effects of race and gender. This established whether groups with
comparable test scores at entry had comparable performance at USMA, addressing concerns that baseline
racial differences were merely due to secondary education or related pre-USMA factors[®8l. A second set
of mixed models used samples matched by freshman year GPA and tested whether graduating senior
GPA, self, and instructor ratings of classroom competence differed by race among graduating seniors;
these tests helped illuminate whether cadets performing well during the first year maintained equitable

performance over time.

A stepwise process and AICc-based selection criteria then evaluated the model shown in Figure 1, an RI-
CLPM that tested how GPA, self-ratings, and instructor ratings influenced the next year’s scores
(autoregressive and cross-lag effects), accounting for individual variable stability (between-person
random intercept). This model accounts for background differences and tests how variables influence
each other over time, permitting better causal inferences than models without baseline termsl©2, First,
for all students in a single group, we established whether the between-person random intercepts
significantly increased the model fit as compared to a traditional CLPM, and then whether the
relationships between GPA, self, and instructor ratings were equivalent over time (time invariance). This
established the appropriateness of the model shown in Figure 2 across all students; next we tested
whether parameters differed by race and gender, i.e., tests of group invariancelZ9. Race and gender
differences were evaluated for: manifest intercepts (scalar invariance), variance/covariance, and
regressions/cross-lag parameters. Notably, some common types of invariance, i.e., metric, are not
applicable to an RI-CLPM. Akaike weights determined the best fit at each stepZLL. This approach avoided
excessive significance testing, should we have freed parameters individually or created race by gender

confidence intervals around all parameters, while also allowing vital group differences to emerge@.
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Figure 2. Mean classroom competency ratings and GPA for the Freshman and Senior year. Subsamples of
White students were selected to match across gender and SAT, or gender and freshman GPA. Error bars are +/-
2 standard errors. WM = White men, WW = White women, BM = Black men, BW = Black women. See Table 1

for sample ns.

To correct for imbalanced group sizes when invariance testing, which could mask differences in smaller
groupsf7—31, we tested both the SAT-matched sample and a randomly subsampled n = 1054 (2"d_smallest
subgroup) for each White men and women. The random sample assured that matching process did not
introduce secondary problems due to differences in distributions or impacts of the matching variable,
especially when using standardized tests(Z4l75l. The final model was run with the full sample. Finally,
although ratings of classroom competence were of primary interest, the final model was run with the full
sample and socially-relevant ratings, constructing confidence intervals around key parameters to test

whether results were unique to classroom competence or generic to the rating scale.

R version 4.0.2 was used throughout!Z8l. Matched samples were created with package mmsample, mixed

models run with Imer, and simple effects with phialZZA[Z81[791 RI-CLPM code was initially generated with
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riclpmrl89: however, this program did not support multi-group constraints, so syntax was edited. Models

were fit with the lavaan package@; AlCcmodavg generated AICc and Akaike weights from the resultant

fitsi82l,

3. Results

3.3.1. Mixed Models with Matched Groups

Table 1 shows average GPA, self and instructor ratings for freshman and at graduation, for the full and
matched samples. of For samples matched by SAT, mixed models tested the gender by race by time
interaction for GPA, self and instructor rating; significant main effects were found for year, race, and
gender for all three (except for a p=.057 effect for race for the self-rating). A significant race by gender
interaction emerged for GPA and a time by gender interaction for self-rating. Black students were given
lower ratings by instructors and had lower GPAs than White students with comparable SATSs; simple
effects demonstrated that the effect was stronger for men versus women. Men rated themselves more
highly than women as freshmen and seniors, and the effect was stronger for freshmen; however, women

earned higher GPAs and instructor ratings than men.

Mixed models were also run for the socially-relevant rating items within the SAT-matched sample, and
uncovered a significant gender effect for instructor but not self-rating, such that men were rated lower as
compared to women by instructors but rated themselves on par with women (instructor F(1,3084) = 33.4,
p<.0001, self F(1,3212) = 0.008, p=93; see Supplementary Table 1). For both ratings, seniors were rated
higher than freshmen (instructor F(1,3084)=954, p<.0001, self F(1,3212)=879, p<.0001). This indicated that
the race effects were limited to the classroom competence ratings and not reflective of more general anti-

Black bias or a function of the rating instrument or system itself.

Finally, a sample was created that was matched by gender and freshman-year GPA, and models tested
graduating senior GPA, instructor classroom competence rating, and self-rating of classroom
competence. In order to maximally evaluate the aforementioned race and gender effects, models
predicted senior outcomes (GPA, instructor and self-rating) from race, gender, race x gender, freshman
GPA, and senior GPA for the two ratings. For the ratings, models tested whether race and/or gender
discrepancies existed among samples matched on freshman year performance, even when past academic
performance and current academic performance were accounted for. For instructor rating, Black students

were rated slightly, but significantly lower than White students with equitable performance (again,
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accounting for past and current GPA), whereas women were rated slightly but consistently higher than
men. For the self-rating, Black students rated themselves lower than White students. For GPA, the group
of Black students with comparable freshman GPAs to White students achieved a lower senior GPA, and

men with comparable freshman GPAs graduated with a lower GPA than the group of women.

3.3.2. RI-CLPM Stepwise Procedure Results

A stepwise procedure built a RI-CLPM that evaluated how GPA, self, and instructor ratings of classroom
competence influenced each other over time and whether race and gender influenced relationships. The
first step tested, for the random subsample, whether between-person random intercepts (Instg, Selfg,
GPAg) significantly increased the model fit compared to a traditional CLPM, and whether relationships
between constructs were consistent over time (time invariance). The RI-CLPM fit better than traditional
CLPM, and time invariance was rejected (AICc weight = 1.0, AICc > 300 for both). This indicated that GPA,
self and instructor ratings contain stable between-person variance, but dynamic relationships among

them vary year-to-year. This model was then tested for race and gender effects.

Scalar invariance tests evaluated whether the intercepts for GPA, self and instructor ratings at each
timepoint were different by race, gender, race and gender, or were equivalent across group. The model
freely estimating manifest intercepts by race and gender was the best fit, which aligns with the t-test
results above that demonstrated both race and gender differences (AICc weight = 1; Table 2). Next, we
tested for variance/covariance invariance by race and gender, and found that the AICc favored the

constrained model, i.e., the GPA and rating interrelations were equivalent across groups.
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AlICc Delta AIC wt RMSEA
Manifest intercepts (GPA, Self, Inst T1-T4)
Constrained model (single group) 29797 0.0 .099
Estimate by gender 29571 226 0.0 .090
Estimate by race 29079 -718 0.0 054
*Free across four groups 28965 -832 1.0 .037
Variance and covariances

Estimate by race 28861 -104 0.0 .036
Estimate by gender 28836 -129 04 .030
*Constrained model (single group) 28830 -135 96 .033

GPA autoregressive terms and lags
Constrained model (single group) 28959 +129 0.0 .045
Estimate by gender 28946 +116 0.0 044
*Estimate by race 28823 -7 96 .033

Self-rating autoregressive terms and lags
Estimate by gender 28795 28 0.0 033
Estimate by race 28794 29 0.0 .033
*Constrain across four groups 28780 -43 1.0 .032
Instructor rating autoregressive terms and lags

Estimate by gender 28752 28 0.0 031
Estimate by race 28750 -30 0.0 031
*Constrain across four groups 28740 -40 99 .030

Table 2. Results of the RI-CLPM comparison steps, which began with all parameters estimated freely by

race/gender group. Entries in grey are the best for that group and are the comparison model for the next set.
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In a similar manner as above, autoregressive parameters and cross-lags for GPA, self- and instructor
ratings were tested sequentially for race and gender effects. For GPA, the best model estimated
parameters by race, but for instructor feedback and self-rating estimates, the constrained model
estimating all cadets together was the best fit (Table 1); steps were conducted in this order, but all orders
yielded the same final model. Contrary to predictions, the stepwise procedure uncovered no significant
gender differences in directional effects; in the final model only intercepts were estimated by gender (and

race).

2.3.3. RI-CLPM Final Model

The final model was an excellent fit to the full dataset (Figure 3; CFI = .993, RMSEA = .028, SRMR = .033).
The stable, between-person factors for GPA, instructor, and self-rating were significantly related to each
other. Instructor rating and GPA were strongly interrelated over time, both for the stable, between-person
estimates and dynamic year-to-year relationships. Self-rating in Year 2 was significantly predicted by all
freshman-year constructs (instructor and self-rating, GPA), and thereafter mostly related to previous self-
rating. Two inverse relationships emerged in the senior year: junior year self-rating negatively predicted

senior year instructor ratings, and junior GPA negatively related to senior self-rating.
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Figure 3. Results of the final RI-CLPM, which was invariant for variance/covariance, but had reliably different

lags by race (regressions) for GPA. GPA coefficients for White students are on top in italics, and for Black
students below and bolded; parameter pairs with parentheses have non-overlapping 95% confidence

intervals. Instrg, Selfg, and GPAg are the between-person random intercepts, which were equivalent across

groups. Note that the instructor raters are different each year. *** p <.001 ** p < .01 * p < .05

The stepwise tests above demonstrated a race effect for GPA prediction, in that estimating the lags
predicting GPA separately by race improved model fit; confidence intervals (CI) around significant
parameters showed that the effect of the previous year’s instructor feedback was significantly higher for
Black versus White students in years three and four (Black junior year 95% CI=.023-.043, White =.012-.023;
Black senior year =.058-.23, White = .002-.049). This indicated that the influence of instructor rating on
future GPA was higher for Black students for these years. Autoregressive effects on GPA were stronger for
White students in years two and three (Black sophomore year=.82-.87, White =.90-.92; Black junior year

=.88-92, White = 99-1.01).

The final model was also run with the socially-relevant items, and was a good fit to the data (CFI = .993,
RMSEA = .026, SRMR = .028). The stable, between-person estimates of instructor and self-ratings were
significantly related to each other (= .54, p<.001), but as compared to the classroom competence ratings,
the social items were less positively related to GPA (social items self-rating to GPA p= -19, 95% CI =

-.35=.-033, classroom competence B= .11, 95% CI .067-.16; instructor to GPA B= .29, 95% CI .23-34,
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classroom competence B= .75, 95% CI = .71-.79; all ps<.001; See Supplementary Figure 1). Additionally, the
directional effects from instructor rating to GPA were not significant for either Black or White students
from year 3 to 4 (White p=- .02, p=.10; Black f=- .04, p=.38), and the effect from year 2 to 3 was significant
only for White students, with confidence intervals overlapping the Black students (White student p=.009,
p=.032, 95% CI = .001-.017; Black student p=- .032, p=.054, 95% CI= -.001-.065). This suggested that the
race-based effect of instructor classroom competence rating influencing future GPA was not generic to

the rating instrument.

4. Discussion

This study illuminated processes underlying achievement in a military setting, how these differed by
demographics, and demonstrated how, in the context of USMA, self-assessment, academic performance
(GPA), and (predominantly) military Officer instructor ratings are interrelated. Black students, especially
men, receive lower GPAs than expected from their SATs, and Black students are consistently rated by
instructors as having lower classroom competence. As compared to women, men over-rate themselves
across capabilities despite lower GPAs and instructor ratings. GPA and instructor judgments about
classroom competence influenced each other positively over time; vitally, the effect of instructor
judgments on the next year’s GPA was stronger for Black as compared to White students. This formed a
positive feedback loop wherein students who receive higher grades are perceived as having greater
classroom competence the next year, and then receive higher grades the following year, and so on; this
loop operates identically for poorer performance, which begets even poorer future feedback. This
relationship is stronger among Black students who, on average, start with lower feedback and
performance. These longitudinal differences cannot be explained by SAT or even first-year GPA, in that
Black, as compared to White, graduating seniors earn lower GPAs than predicted by their freshman-year
performance, and are given lower ratings of classroom competence even accounting for their own

current and past grades.

Findings agree with and bring together previous work, often in younger students, examining academic
performance, teacher judgments, and self-assessments (e.g., 241y and for the first time explain
longitudinal quantitative performance in a military Officer setting. We replicated the general-population
finding that self-beliefs are formed from past performance, but the reverse effect of self-beliefs on future
performance is weaker[24l. Current results also agree with work on longitudinal interrelationships of

teacher judgements and student grades, and that teacher and student reports have positive but relatively
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low agreement[&l%0l Two negative relationships in the senior year, from junior self-rating to senior
instructor rating and from junior GPA to senior self-rating, might be associated with under-calibration,
or under-estimating one’s performance or knowledge, which can be beneficial for future

performancel23l.

A Black-White difference was found in GPA and instructor ratings of classroom ability, even for the
matched groups; this agrees with other work in White-majority institutions showing that racial
disparities in college cannot be offset by “background”[84l[68] This is concerning regardless, but at USMA
final GPA determines class rank, which influences various career options including selection of Army
branchl®ZL; the difference between class ranks for the average senior Black versus White man in the SAT
matched sample was 0.47, which would transform a cadet at the median rank (about 525) to a rank of
about 200; in other words, a graduating Black cadet picks his branch over 300 people later as compared to

a White cadet with the same entering SAT.

Teacher judgements of Black students can be either overly generous or negatively biased, and self-
concepts of Black students can in some ways be buffered against negative feedback and in other cases
adversely impacted (e.g., [461[261[85]) Here, both baseline and dynamic model results suggested that, for
this level of self- and instructor-assessment, a negative bias prevailed in that Black cadets receive lower
grades and ratings compared to White cadets matched on SAT, and these ratings are more strongly
internalized by Black students, impacting the GPA as well as self-concept. Protective factors, such as peer
support, found at other institutionsi2Zl did not appear to sufficiently counteract forces facing Black

cadets at USMA.

Stable gender effects were found for the self-ratings of both classroom competence and social ability,
replicating previous work showing men assess themselves more positively2l. Contrary to predictions,
no significant gender effects emerged for interrelations between self-assessment, teacher judgements,
and performance, although intercepts were estimated by race and gender. Thus, lower self-assessment of
women was not differentially impacted, as compared to men, by either GPA or teacher effects. Although
White women appear generally successful in regard to their GPA and instructor ratings, greater attention
could be paid to all women’s self-concepts, particularly with regard to leadership abilities in order to
maintain motivation in a stereotype laden career such as the military!3¢I87] Despite relatively poorer

self-assessment, instructors rated the classroom competence of women higher than men (of the same

race), which might simply reflect the higher GPAs earned by women with equitable SATs. Such a finding
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should be contrasted with the generally negative views about women in the military, even at this specific
institutionf2l, Vitally, further study is warranted to determine whether these results translate into
counterstereotypical military domains, such as leadership, that are important to how these cadets are

perceived and rated as Officers!88l.

The design of the current study does not allow for conclusive statements about underlying mechanisms
for race and gender effects; however, results are consistent with similar, non-experimental field studies
in which an intellectual competence context is sufficient to induce stereotype threat, one possible
underlying mechanism[23l. Although the sizes of lagged effects of teacher feedback on future GPA were
much smaller than autoregressive effects, the ability of instructor judgements on a single course to have
any impact on subsequent GPA speaks to the power of these instructors and this setting. These processes
could be better understood via measures of classroom dynamics, growth mindset, or bias measures
(e.g, [83]). importantly, we can only speculate about the relative importance of the feedback session,
rating itself, instructor rank, and/or how instructor perception might impact classroom dynamics, as all

are likely to be impactful (e.g., (811401851

Despite mechanistic imprecision, instructor judgements appeared to be another avenue through which
students might experience disparities. Other work has demonstrated that teacher feedback is impactful,
and summary feedback is more influential for some students in particular252l Given the ability of
instructors to influence student outcomes in general, and Black students’ grades in particular, extra care
should be taken to make sure feedback is congenial, actively avoids racial/gendered stereotypes (e.g.,
treating resistance as agitation), and is specific and goal-driven[2UL USMA specifically designed this
rating system to promote professional development; any institution invested in professional and

character assessment should ensure that such evaluation systems do not contribute to marginalization of

underrepresented groups.

It is important to emphasize that these results should not be interpreted in ways that add to the deficit-
based narrative of Black underachievement and academic disengagement, even if that disengagement is
brought on by racism22I%3l but instead potentiate thorough interrogation of the conceptualization and
measurement of “success” by the very people who have benefitted from the current
conceptualization[24l, We cannot say whether the processes underlying poorer scores given equivalent
entry tests and stronger internalization of teacher feedback for Black students were predominantly

student-teacher interactions, implicit beliefs, explicit racism, structural/institutional elements, and/or
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factors within students (e.g., stereotype threat). However, real-life racial injustices contain mechanistic
uncertainty, and openly considering the source of large-scale racial disparities is vital to sustaining
conversations that can disrupt racist practices@. In education and the military, racial or “equal
opportunity” discussions often focus on small-group climate and individual acts of bias (e.g., 2%l) while
avoiding structural contributions; such treatments give lip service to awareness but in fact support White
supremacy by ignoring systems of power that have great potential for changew. Academic
institutions, military academies, and militaries at large should seek to understand systemic influences on
performance and the factors unique to marginalized students that occur within institutions, including
outcome measurement, group dynamics, and provide true anti-racist leader education28l. Meaningfully
addressing systemic racism is key for the military given its historical position as mechanism of social
mobility for disadvantaged groups and how it presents itself as a meritocracyl221100] contrasted with the
lived experiences of Black Soldiers who may eventually feel, “resignation and acceptance that they could

not change the system ... and gave up fighting to do so,”[10L.,

Several limitations of this study warrant discussion. First is the military academic context, which limits
generalizability to the larger miliary to some degree. Our utilization of classroom competence ratings and
academic GPA was an attempt to maximize generalization of the study across contexts, contribute to the
body of knowledge (and often, debate) on stereotype threat and related mechanisms, and avoid some
nuisance variance due to the specifics of the USMA system. However, USMA presents students with
several competing identities across military, academic, and physical fitness programs, as well as athletic,
social, and service opportunitiesm; experiences might be impacted differently and students might find
support and growth in other areas when faced with negative academic feedback. Additional measures,
such as stigma consciousness, belonging, or peer support might refine relationships we found, including
illumination of protective factors found in other, often qualitative, studies1021127] Ratings captured self-
assessments and instructor reports of classroom competence, and the perspectives therein were our
primary interest, but evaluation of participation and grading are vital future directions. We were also
unable to evaluate instructor demographics beyond a general active duty — civilian split and did not
examine course content/selection, other important influencesll94l1051 Results nonetheless suggested
that immediate attention is needed to educate instructors as to the pervasive and structural systems

maintaining racial inequalities within education and beyondl10611107].
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In sum, anti-Black disparities are pervasive in historically White institutions, including USMA, as part of
the Education Debt that has accumulated over generationsﬁl. Disparities may be maintained by positive
feedback loops whereby early discrepancies are exacerbated over time selectively for the same groups
who may be told along the way that everyone has an equal chance of successi3l. Military instructors and
supervisors are integral to this process, and their perceptions show clear evidence of anti-Black bias. In
this context, White women perform well and are perceived positively, although more attention could be
paid to their self-concept. Black students may more intensely internalize feedback, which is more
negative on average than their White counterparts. Immediate and genuine attention needs to be paid to

addressing the obstacles to success for Black Soldiers.

Footnotes

1 Classroom sizes are consistent, courses/exams are often standardized, students have few opportunities

to select instructors, and a larger percentage of courses are required.

2 students must be between 17 and 23 upon entry, see https:/wwwwestpoint.edu/admissions/steps-to-

admission
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