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Abstract
The objective of this study was to understand if and for whom anger regulation relates
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achievement. Discussion centers on anger regulation, moderation, and implications of
anger regulation for school psychologists.
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Emotion regulation inuences a range of outcomes including academic functioning,
behavior management, and successful peer and adult relationships (e.g., Cole et al.,
1996; Skibbe et al., 2019). Emotion theorists have argued that emotion regulation is
best assessed through an emotion-sgeleins, meaning that anger regulation should

be conceptualized as a process distinct from the regulation of other emotions (Izard,
1977; Tomkins, 1963). Anger is a particularly important emotion to assess, given its
unigue positive and negative outcomes, as well as challenges associated with its regula-
tion. Anger can be a ditult “extrapunitivé emotion to socialize and regulate
(Zahn-Waxler et al., 1998). Anger is also a discrete and complex emotion that can be



emotion regulation as psychological processes related to emotions and changes to emo-



adaptations (e.g., STAXI2-C/A; del Barrio et al., 2004). Trait-based approaches to anger
regulation assessment originate from a personality framework that views responses to
anger as chronic, long-standing personality characteristics. State-based approaches to
anger regulation, on the other hand, conceptualize anger regulation as temporary reac-
tions to and management of anger, as conceptualized by the CARM. The CARM is a
state-based anger measure that was developed based on discrete emotion theories
(O'Neal et al., under review). Unlike other anger regulation measures, which are
guided by psychopathology and personality frameworks, the CARM does not take a
value-laden, maladaptive approach to the conceptualization of anger regulation.
Rather, anger regulatory strategies are regarded as neutral, but could also be adaptive,
depending on the context. For example, the it&hen | was angry, | would go off

by myself may refer to an adaptive strategy, depending on what the child does after
going off by themselves (e.g., deep breathing). CARM items are phrased to capture
recent strategy use and stand in contrast to existing anger regulation measures that
phrase items to tap into trait-like, personality patterns (8.gm hothead€q Brunner

& Spielberger, 2010).

The CARMSs largely neutral approach helps to capture a range of strategies beyond
dichotomous adaptive/maladaptive behavior and creates opportunities to examine the
relation between anger regulation and positive outcomes. The measure is also unique
in including a pause anger scale which captiremdful’ responses to anger, along
with expressive scales that clearly distinguish with whom the child shares their anger.



were no signi



achievement. Given the limited evidence for either moderation or mediation, this study
will explore, rather than hypothesize, the question of whether or not emotional engage-
ment acts as a moderator or mediator.

In sum, the theory and literature reviewed lay the groundwork for our hypotheses.
Emotion theories (i.e., Affect TheoryHY) support the need for research on emotion-
speci ¢ regulatory strategies, like anger regulation, rather thagiabal’ emotion
regulation construct (Izard, 1977; Tomkins, 1963). Moreover, emotions theory and
the literature point to the importance of eMaing the relation between anger regula-
tion and positive outcomes, rather than a sole focus on the negative consequences of
maladaptive anger regulation on outcomes such as psychopathology. A limited
number of studies have largely found emotion regulation to be related to achievement
(e.g., Graziano et al., 2007). Only one study has examined achievement as an outcome
of anger regulation among elementary-aged students (Boekaerts, 1994), supporting the
need to test the assumption that adaptivearegulation may lead to positive learning
and elementary-aged achievement outcorRemlly, the engagement literature has
supported emotional engagement as potentially playing a protective role via moder-
ation (e.g., Zhou et al., 2010). It is not yet clear, though, if emotional engagement
acts as a mediator to explain the relations between anger regulation and achievement
outcomes.

Hypotheses

1. Anger regulation strategies will havepasitive relation with later achievement
test scores. We explore which of the angegulation strategies explain the
most variation in later achievement, when controlling for other anger regulation
strategies.

2. We also explore if anger regulation
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Table 1. Demographics.

N %

Child sex

Female 151 60
Age

8 years 23 9

9 years 83 33

10 years 93 37

11 years 52 21
Ethnicity

Asian 13 5

Black 25 10

Latina/o 14 6

White 155 62

Multiracial 29 17
Dual language learner 91 36
Highly gifted center 52 21
Schools

School 1 122 49

School 2 129 51
Administration format

Group 46 18

Individual 205 82

Note: Total n= 251.

permit researchers to ask students or parents about their socioeconomic or immigrant
generational status.

Procedures

All procedures were approved by the school district and university institutional research com-
mittees. The procedures included verbal student assent and written parent and teacher consen
Students were recruited from all 27 upper elementary classrooms across the two schools.
Thirty-six percent of students agreed to participate. The recruitment rate ranged from 12%
to 67% per class. Analyzes controlled for potential class cluster effects. The two schools
were selected due to the principalad teachetsnterest in this study; when we met with
the parent-teacher associatiorizdih schools, the parent repratsgives were also interested.
The schools were in a mid-Atlantic, U.S. location, with catchment areas that ranged in wealth
from low-income to high-income. We did not conduct a priori power analyzes before data col-
lection. The sample was a convenience sample, as was the sample size of 251. This sample siz
was dependent on the number of students who chose to participate across the two schools.
As a part of a larger study, students completed questionnaires at three time points
(March; April to May; June 2015). This multimethod study used tisé of those time



points (March 2015; Time 1 [T1]) for student-reported anger regulation, student- and
teacher-reported emotional engagement, and control variables. The achievement
outcome (Measure of Academic Performance [MAP] task) was collected in a separate
testing process conducted by the school district from April to June 2015, between one
and three months after T1 measures were collected (T2).

Researchers read the anger regulation questionnaire out loud in English to each
student, in one-on-one sessions during the school day, to ensure that all students under-
stood the questions, given that 36% were dual language learners. Participants could read
along with hard copies of the questionnaire. Eighteen percent of stugeassionnaire
data were collected in a small group setting due to time constraints; therefore, question-
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Figure 1. Latent anger regulation relations with later observed achievement.

Note: Estimates for each path/indicator are standardized; cagie is indicated by.05, <.01,
<.001. Bolded path estimates indicate the sigmit paths from anger withdraw to reading and

math achievement. Thegure does not depict the contrelsanger frequency, age, gender,

ethnicity, dual language status, questionnaire format, school, and gifted status.

the model, and thet of the data to the model was adequate. We found that the CARM
subscalésinternal reliabilities were adequate, except for the anger withdraw scale which
had an alpha of .56 (Table 2). Note that the use of structural equation modeling has a
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methodological advantage of using latent rather than observed variables. The use of a
factor as a latent rather than an observed factor reduces the impact of the observed sub-
scalés low reliability, given thatlatent variable models can control measurement error
better than observed-variable motidksline, 2015, p. 15). For instance, the use of an
anger withdraw latent factor in this study, rather than an observed anger withdraw sub-
scale, may reduce the impact of measurement error associated with anger wathdraw
low internal reliability. Using the same sample, test-retest correlations for each of the
observed anger regulation strategies were moderate-strong, and all the CARM subscales
were associated with concurrent emotional engageméNeéDet al., under review).

Anger frequency was assessed as theitem in the CARM via one item asking students

to rate how often they felt angry or frustrated over the past montiNEver 5= Very

often). This anger frequency item is typically used as a control in CARM studies.
Anger frequency is important as a control variable when the CARM is used because it
is likely that emotion regulation strategy use is dependent on the indiwdrejuency

of experiencing the emotion.

Emotional engagemdainotional engagement is conceptualized as a stsdeositive



skill-adaptive test used by the school district for benchmarking, academic growth track-
ing, and accountability. Average standardized scores in this study ranged from 198.6 to
211.8; the total possible range is £280. MAP has been used for children in second
grade through high school, and the internal and test-retest reliabilities are high
(Northwest Evaluation Association, 2009).

Analyzes

Mplusversion 8.2 (Muthén & Muthén, 1998017) was used for latent variable path ana-

lysis (LVPA). LVPA included anger regulation latent subscales predicting observed
reading and math achievement. Moderation analyzes tested the interaction of latent emo-
tional engagement (observed student- and teacher-reported emotional engagement items
loaded onto respective
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SRMR=.056); the standardized loadings ranged from .34 to .95. All of the loadings were
signi cant, except for an item loading onto the anger withdraw fatWwhen | was

angry, | would spend time alorielhe second-order emotional engagement measurement
model t was adequate for the SRMR and CFl indices and approaching adequate for the
RMSEA (RMSEA= .077; CFI= .967; SRMR=.051). All of the emotional engagement
loadings were signtcant; the standardized loadings ranged from .50 to .92. The details on
the factor loadings of the items onto the AR and engagement factors are supplementary
analyzes.

We controlled for student-reported anger frequency, age, gender, ethnicity, dual lan-
guage status, questionnaire format, school, and gifted status. We adjusted for possible
teacher cluster effects in s via the type= complex procedure. MAP scores from

fteen participants were missing by the time the MAP outcome was assessed between
one and three months later. A restricted maximum likelihood robust standard error esti-
mation approach was used (i.e., MLR), which can handle non-normal data and accommo-
date missingness and small samples (Muthén & Muthén~2998). Regarding model

t, the recommended RMSEA cutoff is less than .06, CFI cutoff is more than .95, and
SRMR cutoff is less than .08 (Hu & Bentler, 1999).

Results

Descriptives, reliability, and correlations

Anger regulation scales all had means close to three, on a scale from eee pause

anger was highest and express teacher was lowest (Table 2). Mean percentiles of achieve-
ment outcomes were the 82nd percentile for MAP-R and 78th percentile for MAP-M;
mean standardized scores were 224 for MAP-R and 229 for MAP-M.

The internal reliabilities of the anger regulation scales were adequate, except for the
anger withdraw scale which had an alpha of .56 (Table 2); however, as addressed
above, internal reliability is not a major concern given that we use latent modeling
(Hancock & Mueller, 2013). Anger regulation variables were correlated with each
other, except for anger withdraw. The correlation of anger frequency wascsighi
and negative with pause anger, express teacher, and express friend but positive with
anger withdraw. Surprisingly, bivariate correlations between anger regulation and
achievement were not sigmiant. Student-reported emotional engagement demonstrated
a signi cant association with all the anger regulation strategies, but it had a negative asso-
ciation with anger withdraw; like anger regulation, student-reported emotional engage-
ment was not associated with achievement. Teacher-reported emotional engagement
was associated with pause anger, and it was associated with MAP-R.

Relation of anger regulation with later achievement

When all of the latent anger regulation variables were in a model with later observed
reading and math achievement as the outcomes, anger withdraw had a positive, signi
cant relation with both MAP-R and MAP-M (see results in Figure 1 and Table 3).
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Therefore, higher anger withdraw led to better achievement outcomes than lower anger
withdraw. Unlike anger withdraw, express and pause anger did not havecaigniela-

tions with MAP outcomes when controlling for other anger regulation latent variables.
With or without the other anger regulation factors in the model, anger withdraw had a
signi cant relation with later achievement outcomes. The motlelas adequate,
RMSEA= .03; CFI=.98; SRMR=.05.

Moderation by emotional engagement

We tested the moderating effect of latent second-order student- and teacher-reported
emotional engagement on the prediction of later achievement by latent anger withdraw,
given that anger withdraw demonstrated the only st relation of the ve anger
regulation factors with later achievement. Emotional engagement was &argnmmod-



Discussion

The main goal of this short-term study was to examine if, and for whom, anger regulation
predicts later achievement. Indeed, the contribution of this study was elucidating the roles
of anger-specic regulation and emotional engagement in achievement, with implications
for socioemotional learning and resilience in school. Latent anger withdraw had signi






if the student struggling with withdrawing from anger is emotionally engaged in school,
then they are more likely to learn and achieve effectively in reading. Perhaps, this bene

of positive emotions that are typically associated with emotional engagement, such as
pride and enjoyment, may mitigate the negative consequences of low anger withdraw
for later reading achievement. It is difilt to speculate why emotional engagement
has a protective effect on anger withdraprediction of reading, but not math, achieve-



Conclusions, implications, and future directions



regulation strategies would be a contribution, like the re-operationalization of the strategy
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