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Abstract

Interventions for children's aggression typically target assumed underlying mechanisms,

such as anger regulation and hostile intent attribution. The expectation here is that

targeting these mechanisms will result in within‐person changes in aggression. However,

evidence for these mechanisms is mostly based on between‐person analyses. We,

therefore, examined whether within‐person changes in adaptive anger regulation and

hostile intent attribution covaried with within‐person changes in children's aggression.

Children (N= 223; age 7–12; 46% boys) filled out four weekly report measures to assess

adaptive anger regulation, hostile intent attribution, and aggression. The psychometric

properties of these novel measures were adequate. Results of multi‐level analyses re-

vealed within‐person effects: weekly changes in adaptive anger regulation and hostile

intent attribution covaried with changes in children's aggression. This corresponded with

between‐person findings on the same data: children with lower levels of adaptive anger

regulation and higher levels of hostile intent attribution reported more aggression than

other children. These findings support the idea that targeting anger regulation and hostile

intent attribution in interventions may lead to changes in individual children's aggression.

K E YWORD S

childhood aggression, diary report, emotion regulation, hostile intent attribution, within‐person
analyses

1 | INTRODUCTION

Aggressive behavior problems in children are among the most com-

mon reasons for referral to mental health care (Lochman &

Matthys, 2017; Merikangas et al., 2009). Left untreated, aggressive

behavior problems are persistent and relatively stable over time

(Burks et al., 2001; Girard et al., 2019; Jester et al., 2008), predicting

later delinquency, substance abuse, lower academic achievement,

disturbances in relationships with peers, and high costs to society

(Evans et al., 2021; Foster et al., 2005; Loeber & Farrington, 2000;

Stipek & Miles, 2008). Interventions for children's aggression typically

target assumed underlying mechanisms, such as anger regulation and

hostile intent attribution (Bookhout et al., 2017). The expectation

here is that targeting these mechanisms will result in within‐person

changes in aggression. However, evidence for the associations be-

tween these mechanisms and children's aggression consists almost

exclusively of findings from between‐person analyses (e.g., Crick &

Dodge, 1996; De Castro et al., 2005). These between‐person ana-

lyses may reveal, for example, that, on average, children who make

more hostile intent attributions, become more aggressive over time
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compared to children who make less hostile intent attributions (i.e.,

interindividual differences). However, these findings will not reveal

whether within‐person changes in children's hostile intent attribution

covary with changes in their own aggression (i.e., intraindividual

processes). To truly understand mechanisms of change, we need

research that examines within‐person change instead of between‐

person differences. Our aim of the present study was to examine

within‐person covariation in anger regulation, hostile intent attribu-

tion, and children's aggression.

Within‐person studies are an important next step in clinical

psychology research. Although between‐person evidence is va-

luable to identify variables that can be targeted in interventions,

we cannot conclude that associations found in between‐person

analyses are similar to within‐person associations (Burke &

Loeber, 2016; Kazdin, 2011). In fact, previous studies have shown

that conflating the two can lead to biased results and potentially

incorrect conclusions (Berry & Willoughby, 2017; Hoffman &

Stawski, 2009). This issue is less abstract than it may seem.

Consider the relation between speed of typing and number of

typos (Litschge et al., 2010)—even though some people−such as

typists−will type faster and make less typos than others (i.e., a

negative between‐person association), they will also make more

mistakes when they type faster (i.e., a positive within‐person as-

sociation; Hamaker, 2012). Another illustrative example comes

from developmental psychology research. In one study, between‐

person analyses showed that adolescents who were more se-

cretive than others, also perceived more privacy invasion by their

parents. In contrast, within‐person analyses showed that when an

adolescent became more secretive, parental privacy invasion ac-

tually decreased (Dietvorst et al., 2018). These examples show

that, at least in some cases, within‐ and between‐person analyses

can yield opposite conclusions. This has important implications

for intervention research, where targeting mechanisms based on

between‐person findings might inadvertently cause iatrogenic

effects.

Many interventions for children's aggression are based on

between‐person findings. The present study, therefore, seeks to in-

vestigate within‐person associations for two frequently targeted

mechanisms of change in interventions for children's aggression:

anger regulation and hostile intent attribution (Bookhout et al., 2017).

According to the social information processing model, both anger

regulation and hostile intent attribution should predict within‐person

changes in aggressive behavior (Crick & Dodge, 1994; Lemerise &

Arsenio, 2000). This model assumes that children process social in-

formation in ordered steps (e.g., encoding, interpretation, goal se-

lection, response generation), resulting in behavioral response.

However, empirical research examining anger regulation and hostile

intent attribution as predictors of aggression has predominantly used

between‐person analyses, such as regression analyses or cross‐

lagged panel models at the group level (Hamaker et al., 2015). From

these studies, we know that children with higher levels of aggressive

behavior also have more difficulties regulating their anger and frus-

tration than other children (Eisenberg et al., 2005; Rothbart

et al., 1994), have a limited repertoire of adaptive anger regulation

strategies (De Castro et al., 2005; Roberton et al., 2012; Röll

et al., 2012), and displayed emotion regulation problems already

earlier in their development (Röll et al., 2012). Moreover, children

with aggressive behavior problems display a stronger tendency to

interpret ambiguously intended social behavior as stemming from

hostile intent (Crick & Dodge, 1996; Verhoef et al., 2019), and both

experimental and longitudinal research have shown that hostile in-

tent attribution triggers and predicts children's aggression (De Castro

et al., 2003; Dodge et al., 2015). Although this body of between‐

person evidence is substantive, it is not enough to support these

constructs as mechanisms of change in interventions (Hamaker

et al., 2015). Only within‐person analyses can inform us whether

changes in children's anger regulation and hostile intent attribution

will indeed coincide with changes in their aggression.

Research on within‐person associations requires that data are

collected at multiple timepoints from multiple individuals (Curran &

Bauer, 2011). An appropriate approach for this goal is diary report

methods (Bolger et al., 2003; Esposito et al., 2005), which are used to

study individuals' behavior on repeated measurements over a pre-

defined period (ranging from days to months; Lischetzke, 2014).

Clinical researchers, for instance, have used diary reports to assess

weekly changes in children's well‐being, such as the Brief Problem

Checklist and the Child Outcome Rating Scale (Casey et al., 2020;

Weisz et al., 2012). This approach seems particularly relevant for the

study of anger regulation and hostile intent attribution since short‐

term variability in these constructs is found to be high. Anger reg-

ulation varies over days and situations (Colasante et al., 2016;

McMahon & Naragon‐Gainey, 2019) and hostile intent attribution

may vary within children depending on the moment and context (De

Castro et al., 2003). We, therefore, developed weekly report mea-

sures to assess children's adaptive anger regulation, hostile intent

attribution, and aggression on a weekly basis.

Our aim of the present study was to investigate within‐person

covariation in adaptive anger regulation, hostile intent attribution,

and children's aggression. To this end, we first examined the psy-

chometric properties of our newly developed weekly report measure

by testing the internal consistency, convergent validity, and con-

current validity. Second, we investigated our main research question:

whether within‐person changes in adaptive anger regulation and

hostile intent attribution covaried with within‐person changes in

aggression—mirroring the between‐person findings of previous re-

search. We used multi‐level analyses to test whether children would

report higher levels of aggression in weeks when they reported lower

levels of adaptive anger regulation and higher levels of hostile intent

attribution. Third, we examined whether our within‐person findings

would correspond with between‐person findings with the same data,

expecting that children with lower levels of adaptive anger regulation

and higher levels of hostile intent attribution, reported more ag-

gression than other children. With our study, we hope to provide

more insight into a key assumption underlying current interventions:

that changes in anger regulation and hostile intent attribution are

related to changes in individual children's aggression.
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2 | METHOD

2.1 | Participants

Participants were 223 children, 7–12 years of age (54% girls, 46% boys;

Mage = 10.18, SD=1.21). We recruited children from Dutch primary

education schools in (sub)urban communities. The schools served mostly

middle‐class communities (income inequality in The Netherlands is rela-

tively low; U.S. Central Intelligence Agency, 2018). The six participating

schools distributed consent letters to all parents/caregivers of children

from Grades 3 to 6. An overview of descriptive statistics for each school

separately is provided in Table 1. Active written informed consent was

obtained from all parents and twelve‐year‐old children (consent rate

44%). A cinema gift card (€30) was raffled among participating children.

The study was approved by the Ethics Review Board of Utrecht Uni-

versity's Faculty of Social and Behavioral Sciences (No. 20‐0204).

2.2 | Procedure

Data collection took place in children's classrooms during 4 weekly

sessions of 5 min (Weeks 1–3) or 30min (Week 4), which were

spaced exactly one week apart. During the first session, research

assistants provided children with instructions and a paper booklet

containing all study measures. Children filled out the first weekly

report, with research assistants present to answer any questions.

During the second and third sessions, children filled out the second

and third weekly report accompanied by their own teacher. At the

fourth session, research assistants asked children to fill out the fourth

weekly report, as well as several validated measures assessing anger

regulation, hostile intent attribution, and aggression.

2.3 | Weekly report measures

Based on existing questionnaires, we developed a weekly report to assess

adaptive anger regulation, hostile intent attribution, and aggression that

we expected to be sensitive to weekly changes. Constructing a short,

feasible scale was important because longer or more complicated in-

struments are not suited for repeated measurements in children (Casey

et al., 2020). For the aggression and anger regulation scales, we used

similar items as assessed in a recently published intervention trial ex-

amining weekly emotion regulation and aggression in adolescents (te

Brinke et al., 2021). We conducted a pilot study in another sample of

children (n=89) to assess the quality of these items, which led us to

replace the anger regulation item ‘This week I was angry' with “This week

I managed to do something against my anger” to improve internal con-

sistency. By changing this, internal consistency of the adaptive anger

regulation scale increased from low (Cronbach's α ranging from .12 to .39

across weeks) in the pilot study to adequate (α ranging from .67 to .72) in

the current study. Internal consistencies were already adequate in the

pilot study for the hostile intent attribution scale (α ranging from .65 to

.75) and aggression scale (α ranging from .69 to .80).

2.3.1 | Adaptive anger regulation

We assessed weekly adaptive anger regulation by asking children to

rate three items: “This week I managed to do something against my

anger,” “This week I was so angry that I couldn't stop myself,” “This

week I was able to calm myself down when I got angry,” on a five‐

point scale (1 = never; 5 = very often). We averaged across items to

calculate an adaptive anger regulation score for each week, allowing

for missing data in item scores (1.2% missed one item).

2.3.2 | Aggression

To assess children's weekly aggression, we asked children to rate

three items: “This week I fought with someone,” “This week I kicked

or beat someone,” and “This week I called someone names,” on a five‐

point scale (1 = never; 5 = very often). Items were averaged for each

week, allowing for missing data in item scores (2.2% missed one item;

0.3% missed two items).

2.3.3 | Hostile intent attribution

To assess children's weekly hostile intent attribution, we asked chil-

dren to rate three items: “This week people were mean to me,” “This

week people were nice to me,” and “This week people wanted to

bother me.” Children rated the items on a five‐point scale (1 = never;

5 = very often) and items were averaged for each week, allowing for

missing data in item scores (2.2% missed one item; 0.6% missed two

items).

2.4 | Validation measures

2.4.1 | Adaptive anger regulation strategies

Children filled out the anger scale of the FEEL‐KJ (Braet et al., 2013),

rating their anger regulation strategies over the past month on a

5‐point scale (1 = almost never; 5 = almost always). Only the adaptive

scale was used in this study (14 items; e.g., “When I'm angry I think

about how I could solve the problem”). We computed scores as the

TABLE 1 Descriptive statistics of the participants per school

School n Boys (%) Girls (%) Mage SDage

1 87 37.9 62.1 9.84 1.21

2 39 51.3 48.7 10.64 1.02

3 14 64.3 35.7 11.67 0.30

4 15 46.7 53.3 11.16 0.84

5 25 56.0 44.0 9.77 1.13

6 43 46.5 53.5 9.87 1.05
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average across items (Cronbach's α = .88), allowing for missing data in

item scores (9.0% missed one item, 0.4% missed three items, and

1.3% missed seven items).

2.4.2 | Aggression

We measured children's aggression using the seven‐item Instrument

for Reactive and Proactive Aggression (IRPA; Polman et al., 2009).

Both children and teachers rated the frequency of children's ag-

gressive behaviors in the past month (e.g., “How often did you/this

child kick other children in the past month?”) on a five‐point scale

(1 = did not occur; 5 = daily). We computed aggression scores as the

average across items (Cronbach's αteacher = .82 and αchildren = .73),

allowing for missing data in item scores (0.4% of the teachers missed

one item; 3.1% of the children missed one item; and 0.4% of the

children missed four items).

2.4.3 | Hostile intent attribution

Four audiotaped vignettes describing hypothetical, ambiguous peer

provocations were used to assess children's hostile intent attribution

(adapted from De Castro et al., 2005). Research assistants told chil-

dren that they would listen to vignettes about daily social events.

Children were asked to imagine each story was happening to them.

After each story, children filled out two questions: “The other boy did

[behavior other boy]. Did he intend to be mean?” and “Did he do this

to bother you?” on a 10‐point scale (1 = not at all; 10 = very much).

The eight items were averaged (Cronbach's α = .83), allowing for

missing data in item scores (2.2% missed one item and 0.4% missed

two items).

2.5 | Data analyses

We first examined three psychometric properties of our weekly re-

port measures using IBM SPSS Statistics 26. First, we assessed

whether internal consistency was adequate, using Cronbach's alpha's

(α > .60) and item‐total correlations (r > .20; Evers et al., 2010).

Second, we examined convergent validity by testing whether the

weekly reports were significantly positively associated with validated

questionnaires assessing the same construct. Third, we examined

concurrent validity by testing whether, in each week, adaptive anger

regulation and hostile intent attribution reports were significantly

associated with the weekly reports of aggression in the same week.

We examined within‐person and between‐person associations

using multilevel analyses in Mplus 8 (Muthén & Muthén, 2007). We

took a three‐step approach. First, we executed three random inter-

cept models to assess whether there was significant variance at the

within‐ and between‐person level in adaptive anger regulation, hos-

tile intent attribution, and aggression. As significant variance is re-

quired to examine within‐person and between‐person associations,

this step serves as a prerequisite for the next steps. Second, we

executed one model to investigate within‐person associations, en-

tering adaptive anger regulation and hostile intent attribution as

predictors for aggression at the within‐person level (i.e., Level 1). We

used person‐mean centered variables for these analyses, which we

created by subtracting children's own mean score across the four

weeks from each of their weekly scores. This allowed us to examine

whether lower (than their own average) levels of adaptive anger

regulation and higher (than their own average) levels of hostile intent

attribution predicted higher levels of aggression within each week.

The resulting betas represent the average within‐subject effects

across the 4 weeks. Third, we investigated between‐person asso-

ciations by adding adaptive anger regulation and hostile intent at-

tribution as predictors to the model at the between‐person level (i.e.,

Level 2). For these analyses, we created grand mean centered vari-

ables by subtracting the sample's mean score from children's mean

scores across the 4 weeks. This allowed us to examine whether

children with lower (than the sample average) levels of adaptive an-

ger regulation and higher (than the sample average) levels of hostile

intent attribution also displayed higher levels of aggression. The raw

data and analysis code are available at the Open Science Framework

(Alsem et al., 2022).

3 | RESULTS

3.1 | Preliminary analyses

3.1.1 | Missing data

We inspected missingness in our weekly measures. In total,

162 children completed questionnaires in all 4 weeks (72.6%) and

almost all children completed questionnaires in at least 3 weeks

(97.3%). We compared children that completed all 4 weeks (n = 162)

with children with at least one missing week (n = 61) and found no

significant differences in levels of adaptive anger regulation, hostile

intent attribution, and aggression. To check for missing data patterns

on item level across assessments, we conducted Little's test which

produced a normed χ2 (χ2/df) of 1.33, indicating that data were

missing at random (Bollen, 1989). We, therefore, used default set-

tings for multilevel data in Mplus to estimate missing data, which is

maximum likelihood (MLR; Muthén & Muthén, 2007). Missingness for

validation measures was low (3.8%) and was handled using pairwise

deletion in SPSS.

3.1.2 | Descriptive statistics of the weekly report
measures

Descriptive statistics and intercorrelations of children's mean scores

across the four weeks were calculated. Children scored on average

4.05 on adaptive anger regulation (SD = 0.78; ranging from 1.44 to

5.00), 1.75 on hostile intent attribution (SD = 0.62; ranging from 1.00
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to 4.33), and 1.58 on aggression (SD = 0.59; ranging from 1.00 to

3.89). As expected, children with lower levels of adaptive anger

regulation scored higher on hostile intent attribution (r = −.37,

p < .001) and aggression (r = −.43, p < .001). Children with higher le-

vels of hostile intent attribution also scored higher on aggression

(r = .53, p < .001).

3.1.3 | Psychometric properties of the weekly
report measures

The internal consistencies of the weekly measures were adequate:

Cronbach's α's ranging from .61 to .96, and item‐total correlations

ranging from .22 to .72 (see Appendix A in Supporting Information

Material S1). The convergent validity of the weekly measures was

adequate: Correlations between the weekly reports and validated

measures of the same constructs were all significant, with small‐to‐

moderate correlations for adaptive anger regulation, small correla-

tions for hostile intent attribution, and large correlations for child‐

reported aggression (see Table 2; Cohen, 1988). Last, attesting to the

concurrent validity, the weekly reports of aggression were sig-

nificantly correlated with weekly reports of both adaptive anger

regulation (ranging from r = −.29 to −.43; all ps < .05) and hostile in-

tent attribution in the same week (ranging from r = .44 to .53; all

ps < .05; see Appendix B in Supporting Information Material S1).

3.2 | Main analyses

3.2.1 | Within‐person and between‐person variance

There was significant variance at both the within‐ and between‐

level in each of the three weekly report variables (all ps < .001) of

adaptive anger regulation (41.7% within; 58.3% between), hostile

intent attribution (45.5% within; 54.5% between), and aggression

(37.9% within; 62.1% between). These within‐person variances in-

dicate that children fluctuated in their levels of adaptive anger

regulation, hostile intent attribution, and aggression over the

4 weeks, whilst the between‐person variances indicate that children

differed from each other in their average levels of these variables

across the four weeks.

3.2.2 | Within‐person associations

As expected, we found that within‐person changes in adaptive anger

regulation (B = −0.11, SE = 0.04, β = −.14, p = .002) and hostile intent

attribution (B = 0.28, SE = 0.04, β = .30, p < .001) were significantly

related to within‐person changes in aggression during the 4 weeks

(see Table 3). Together, adaptive anger regulation and hostile intent

attribution explained 17.2% of variance in aggression at the within‐

person level. These findings indicate that children reported more

aggression in weeks they reported less adaptive anger regulation and

more hostile intent attribution. To illustrate these within‐person ef-

fects, Figure 1 presents scores of the four children with the highest

variation in aggression.

3.2.3 | Between‐person associations

As expected, we found that adaptive anger regulation (B = −0.20,

SE = 0.06, β = −.30, p < .001) and hostile intent attribution (B = 0.42,

SE = 0.06, β = .49, p < .001) were significantly related to aggression at

the between‐person level across the four weeks (see Table 3).

Adaptive anger regulation and hostile intent attribution together

explained 38.3% of the variance in aggression at the between‐person

level. These findings indicate that children who reported lower levels

of adaptive anger regulation and higher levels of hostile intent at-

tribution than others, also showed more aggression than others.

TABLE 2 Pearson's correlations of the weekly reports of adaptive anger regulation, hostile intent attribution, and aggression with validated
measures assessing the same constructs

Validation measures

Adaptive anger regulation Hostile intent attribution Aggression child report Aggression teacher report

Weekly report week 1 .27** .24** .50** .30**

Weekly report week 2 .30** .24** .60** .32**

Weekly report week 3 .20** .15* .63** .22**

Weekly report week 4 .25** .17* .57** .23**

Note: *p < .05; **p < .01.

TABLE 3 Results of the multilevel analyses of the within‐ and
between‐person effects of adaptive anger regulation and hostile
intent attribution on aggression over 4 weeks

B SE β p

Within person

Adaptive anger regulationa −0.11 0.04 −.14 .002

Hostile intent attributiona 0.28 0.04 .30 <.001

Between person

Adaptive anger regulationb −0.20 0.06 −.30 <.001

Hostile intent attributionb 0.42 0.42 .49 <.001

aPerson mean centered.
bGrand mean centered.

236 | ALSEM ET AL.



4 | DISCUSSION

Interventions for children's aggression typically target assumed under-

lying mechanisms, such as anger regulation and hostile intent attribu-

tion. The expectation here is that targeting these mechanisms will result

in within‐person changes in aggression. However, evidence for these

mechanisms is mostly based on between‐person analyses. Therefore, in

the present study, we examined within‐person covariation in adaptive

anger regulation, hostile intent attribution, and children's aggression

over a 4‐week period. We developed weekly report measures to assess

adaptive anger regulation, hostile intent attribution, and aggression.

These measures showed adequate psychometric quality. Results re-

vealed within‐person associations: weekly changes in adaptive anger

regulation and hostile intent attribution covaried with changes in chil-

dren's aggression. Similar patterns were found at the between‐person

level: children who reported lower levels of adaptive anger regulation

and higher levels of hostile intent attribution than others, reported more

aggression than others over the four weeks.

The present study is the first to replicate findings from earlier

between‐person analyses at the within‐person level: changes in adap-

tive anger regulation and hostile intent attribution were related to

changes in aggression within children, as depicted in Figure 1 (Crick &

Dodge, 1994; De Castro et al., 2005; Verhoef et al., 2019). This finding

is crucial for interventions, as it supports the use of anger regulation and

hostile intent attribution as mechanisms of change to target in inter-

ventions for children's aggression (Bookhout et al., 2017; Hamaker

et al., 2015). Future intervention research could build on these findings

by targetting children's anger regulation and hostile intent attribution,

while assessing within‐person changes in both these mechanisms and

children's aggression. That way, researchers may learn whether induced

changes in the assumed mechanisms indeed predict decreases in in-

dividual children's aggression over the treatment weeks (Kazdin, 2011).

Our newly developed weekly report measures may provide an easy and

valid tool to do so.

A strength of our study was that it included a relatively large

sample of children followed over four weeks, which allowed us to

apply a multilevel model. To our knowledge, this study was the first

to examine whether within‐person changes in anger regulation and

hostile attribution are associated with changes in aggression. In ad-

dition, we developed weekly report measures of anger regulation,

hostile intent attribution, and aggression, which demonstrated ade-

quate psychometric qualities. If these promising findings are re-

plicated in clinical samples, our weekly report measures could be

valuable instruments to monitor mechanisms of change and treat-

ment progress over the course of an intervention.

Our study also had its limitations. First, our main findings relied

solely on self‐report. Although self‐reports of children's aggression

have been associated with parent‐ and teacher‐report (Achenbach

et al., 1987; Marsee et al., 2014), using only self‐reports raises the

issue of common method variance. In fact, this issue might have

contributed to the high amount of explained variance in aggression

that we observed at the between‐person level (38.3%). Future re-

search could build on our findings by studying weekly changes in ag-

gression with reports of multiple informants or observational

measures. For hostile intent attribution and anger regulation, however,

self‐reports might be the preferred approach since these concepts

concern internal processes that may be less visible to parents or tea-

chers than external behavior (Cracco et al., 2015; Crick &

Dodge, 1994). Second, the generalizability of our findings is still lim-

ited. We assessed only direct aggression, and data were collected in

F IGURE 1 Within‐person change of adaptive anger regulation and hostile intent attribution with aggression in four children with the highest
variation in aggression
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the Netherlands in a relatively well‐functioning community sample of

children ages 7–12 years (i.e., children recruited from the regular po-

pulation with low mean levels of aggression). No data concerning

ethnic background were collected. Future research is needed to ex-

amine whether our findings generalize to other forms of aggression

(e.g., indirect aggression), and to other populations (e.g., children living

in other regions, with diverse ethnic backgrounds, or children with

aggressive behavior problems). Third, with our analyses we only ex-

amined covarying change and were not able to study temporal priority.

It would be an interesting avenue for future research to investigate

whether fluctuations in anger regulation and hostile intent attribution

at one moment temporally predict later changes in aggression. Fourth,

the consent rate was relatively low in our study (44%). As consent

rates are typically lower in schools serving children from lower so-

cioeconomic backgrounds (Esbensen et al., 2008), future research may

study within‐person associations in more diverse samples including

children showing higher levels of aggressive behavior.

Our findings open promising directions for future research. First,

we showed evidence of spontaneous covarying change over a

4‐week period. An important next step may be to examine within‐

person associations when changes in anger regulation and hostile

intent attribution are induced in therapy, which may inform us about

the causal direction of within‐person changes. Second, at a more

fundamental level, it may also be relevant to consider the exact time

intervals at which within‐person associations are examined (Keijsers

& Van Roekel, 2018). For instance, research has shown that children's

anger and aggression covary at a daily basis (Colasante et al., 2016),

but conversely, we know that children develop relatively consistent

and stable emotion regulation styles and use these across different

situations (Roberton et al., 2012). Third, an interesting avenue for

future research might be to examine interaction effects of anger

regulation and hostile intent attribution on children's day‐by‐day

variations in aggression. For instance, it might be that children only

become aggressive if they attribute hostile intent at moments when

they are not able to regulate anger feelings effectively, for example,

because they are tired (Lemerise & Arsenio, 2000).

In conclusion, we have found that within‐person changes in

adaptive anger regulation and hostile intent attribution covaried with

changes in children's aggression. These findings provide strengthened

support for the assumption that targeting anger regulation and hos-

tile intent attribution in interventions may lead to reductions in in-

dividual children's aggression. As such, our study may inspire

researchers to conduct within‐person studies to investigate assumed

mechanisms of change in clinical interventions.

ACKNOWLEDGMENT

This study was supported by a grant from the Dutch National Science

Foundation (NWO) to the last author (grant no. 453‐15‐004/511).

DATA AVAILABILITY STATEMENT

The raw data and analysis code are available at the Open Science

Framework (Alsem, Keulen, Verhulp, van Dijk, & De Castro, 2022).

ORCID

Sophie C. Alsem http://orcid.org/0000-0002-6580-2114

Janna Keulen https://orcid.org/0000-0002-1975-641X

Esmée E. Verhulp https://orcid.org/0000-0002-5048-3480

Anouk van Dijk https://orcid.org/0000-0002-6186-0181

Bram O. De Castro https://orcid.org/0000-0001-5110-6153

REFERENCES

Achenbach, T. M., McConaughy, S. H., & Howell, C. T. (1987). Child/
adolescent behavioral and emotional problems: Implications of
cross‐informant correlations for situational specificity. Psychological
Bulletin, 101(2), 213–232. https://doi.org/10.1037/0033-2909.101.
2.213

Alsem, S. C., Keulen, J., Verhulp, E. E., van Dijk, A. & De Castro, B. O.
(2022). Capturing mechcanisms of change. Retrieved from /osf.io/
7n4ed. http://doi.org/10.17605/OSF.IO/7N4ED

Berry, D., & Willoughby, M. T. (2017). On the practical interpretability of

cross‐lagged panel models: Rethinking a developmental workhorse.
Child Development, 88(4), 1186–1206. https://doi.org/10.1111/
cdev.12660

Bolger, N., Davis, A., & Rafaeli, E. (2003). Diary methods: Capturing life as

it is lived. Annual Review of Psychology, 54(1), 579–616. https://doi.
org/10.1146/annurev.psych.54.101601.145030

Bollen, K. A. (1989). A new incremental fit index for general structural
equation models. Sociological Methods & Research, 17(3), 303–316.
https://doi.org/10.1177/0049124189017003004

Bookhout, M. K., Hubbard, J. A., & Moor, C. C. (2017). Emotion regulation.
In J. E. Lochman, & W. Matthys (Eds.), The Wiley handbook of

disruptive and impulse‐control disorders (Vol. 121, pp. 221–236). John
Wiley & Sons, Ltd.

Braet, C., Cracco, E., & Theuwis, L. (2013). FEEL‐KJ: Vragenlijst voor

emotieregulatie bij kinderen en jongeren. Hogrefe Uitgevers B.V.
Burke, J. D., & Loeber, R. (2016). Mechanisms of behavioral and affective

treatment outcomes in a cognitive behavioral intervention for boys.
Journal of Abnormal Child Psychology, 44(1), 179–189. https://doi.
org/10.1007/s10802-015-9975-0

Burks, V. S., Laird, R. D., Dodge, K. A., Pettit, G. S., & Bates, J. E. (2001).
Knowledge structures, social information processing, and children's
aggressive behavior. Social Development, 8(2), 220–236. https://doi.
org/10.1111/1467-9507.00092

Casey, P., Patalay, P., Deighton, J., Miller, S. D., & Wolpert, M. (2020). The

Child Outcome Rating Scale: Validating a four‐item measure of
psychosocial functioning in community and clinic samples of children
aged 10–15. European Child and Adolescent Psychiatry, 29(8),
1089–1102. https://doi.org/10.1007/s00787-019-01423-4

Cohen, J. (1988). Statistical power analysis for the behavioral sciences.
Lawrence Erlbaum Associates.

Colasante, T., Zuffianò, A., & Malti, T. (2016). Daily deviations in anger,
guilt, and sympathy: A developmental diary study of aggression.
Journal of Abnormal Child Psychology, 44(8), 1515–1526. https://doi.
org/10.1007/s10802-016-0143-y

Cracco, E., Van Durme, K., & Braet, C. (2015). Validation of the FEEL‐KJ:
An instrument to measure emotion regulation strategies in children
and adolescents. PLoS One, 10(9), 1–18. https://doi.org/10.1371/
journal.pone.0137080

Crick, N. R., & Dodge, K. A. (1994). Review of social information
processing in children social adjustment. Psychological Bulletin,
115(1), 74–101. https://doi.org/10.1037/0033-2909.115.1.74

Crick, N. R., & Dodge, K. A. (1996). Social information‐processing
mechanisms in reactive and proactive aggression. Child

Development, 67(3), 993–1002. https://doi.org/10.1111/j.1467-
8624.1996.tb01778.x

238 | ALSEM ET AL.

http://orcid.org/0000-0002-6580-2114
https://orcid.org/0000-0002-1975-641X
https://orcid.org/0000-0002-5048-3480
https://orcid.org/0000-0002-6186-0181
https://orcid.org/0000-0001-5110-6153
https://doi.org/10.1037/0033-2909.101.2.213
https://doi.org/10.1037/0033-2909.101.2.213
http://doi.org/10.17605/OSF.IO/7N4ED
https://doi.org/10.1111/cdev.12660
https://doi.org/10.1111/cdev.12660
https://doi.org/10.1146/annurev.psych.54.101601.145030
https://doi.org/10.1146/annurev.psych.54.101601.145030
https://doi.org/10.1177/0049124189017003004
https://doi.org/10.1007/s10802-015-9975-0
https://doi.org/10.1007/s10802-015-9975-0
https://doi.org/10.1111/1467-9507.00092
https://doi.org/10.1111/1467-9507.00092
https://doi.org/10.1007/s00787-019-01423-4
https://doi.org/10.1007/s10802-016-0143-y
https://doi.org/10.1007/s10802-016-0143-y
https://doi.org/10.1371/journal.pone.0137080
https://doi.org/10.1371/journal.pone.0137080
https://doi.org/10.1037/0033-2909.115.1.74
https://doi.org/10.1111/j.1467-8624.1996.tb01778.x
https://doi.org/10.1111/j.1467-8624.1996.tb01778.x


Curran, P. J., & Bauer, D. J. (2011). The disaggregation of within‐person
and between‐person effects in longitudinal models of change.
Annual Review of Psychology, 62, 583–619. https://doi.org/10.
1146/annurev.psych.093008.100356

De Castro, B. O., Slot, N. W., Bosch, J. D., Koops, W., & Veerman, J. W. (2003).
Negative feelings exacerbate hostile attributions of intent in highly
aggressive boys. Journal of Clinical Child and Adolescent Psychology, 32(1),
56–65. https://doi.org/10.1207/S15374424JCCP3201_06

De Castro, B. O., Merk, W., Koops, W., Veerman, J. W., & Bosch, J. D.

(2005). Emotions in social information processing and their relations
with reactive and proactive aggression in referred aggressive boys.
Journal of Clinical Child and Adolescent Psychology, 34(1), 105–116.
https://doi.org/10.1207/s15374424jccp3401_10

Dietvorst, E., Hiemstra, M., Hillegers, M. H. J., & Keijsers, L. (2018).

Adolescent perceptions of parental privacy invasion and adolescent
secrecy: An illustration of Simpson's paradox. Child Development,
89(6), 2081–2090. https://doi.org/10.1111/cdev.13002

Dodge, K. A., Malone, P. S., Lansford, J. E., Sorbring, E., Skinner, A. T.,
Tapanya, S., Tirado, L. M., Zelli, A., Alampay, L. P., Al‐Hassan, S. M.,

Bacchini, D., Bombi, A. S., Bornstein, M. H., Chang, L., Deater‐Deckard,
K., Di Giunta, L., Oburu, P., & Pastorelli, C. (2015). Hostile attributional
bias and aggressive behavior in global context. Proceedings of the National
Academy of Sciences of the United States of America, 112(30), 9310–9315.
https://doi.org/10.1073/pnas.1418572112

Eisenberg, N., Sadovsky, A., Spinrad, T. L., Fabes, R. A., Losoya, S. H.,
Valiente, C., Reiser, M., Cumberland, A., & Shepard, S. A. (2005). The
relations of problem behavior status to children's negative
emotionality, effortful control, and impulsivity: Concurrent

relations and prediction of change. Developmental Psychology, 41(1),
193–211. https://doi.org/10.1037/0012-1649.41.1.193

Esbensen, F. A., Melde, C., Taylor, T. J., & Peterson, D. (2008). Active
parental consent in school‐based research: How much is enough and
how do we get it? Evaluation Review, 32(4), 335–362. https://doi.
org/10.1177/0193841X08315175

Esposito, A. J., Kobak, R., & Little, M. (2005). Aggression and self‐esteem:
A diary study of children's reactivity to negative interpersonal
events. Journal of Personality, 73(4), 887–906. https://doi.org/10.
1111/j.1467-6494.2005.00332.x

Evans, S. C., Dίaz, K. I., Callahan, K. P., Wolock, E. R., & Fite, P. J. (2021).

Parallel trajectories of proactive and reactive aggression in middle
childhood and their outcomes in early adolescence. Research on Child

and Adolescent Psychopathology, 49(2), 211–226. https://doi.org/10.
1007/s10802-020-00709-5

Evers, A. V. A. M., Lucassen, W., Meijer, R. R. & Sijtsma, K. (2010). COTAN
Beoordelingssysteem voor de kwaliteit van tests [COTAN
Assessment system for the quality of tests]. Amsterdam, The
Netherlands: Nederlands Instituut van Psychologen.

Foster, E. M., & Jones, D. E., The Conduct Problems Prevention Research
Group. (2005). The high costs of aggression: Public expenditures
resulting from conduct disorder. American Journal of Public Health,
95(10), 1767–1772. https://doi.org/10.2105/AJPH.2004.061424

Girard, L. C., Tremblay, R. E., Nagin, D., & Côté, S. M. (2019). Development

of aggression subtypes from childhood to adolescence: A group‐
based multi‐trajectory modelling perspective. Journal of Abnormal

Child Psychology, 47(5), 825–838. https://doi.org/10.1007/s10802-
018-0488-5

Hamaker, E. L. (2012). Why researchers should think “within‐person”: A
paradigmatic rationale. In M. R. Mehl, & T. S. Conner (Eds.),
Handbook of research methods for studying daily life (pp. 43–61).
Guilford.

Hamaker, E. L., Kuiper, R. M., & Grasman, R. P. P. P. (2015). A critique of

the cross‐lagged panel model. Psychological Methods, 20, 102–116.
https://doi.org/10.1037/a0038889

Hoffman, L., & Stawski, R. S. (2009). Persons as contexts: Evaluating
between‐person and within‐person effects in longitudinal analysis.

Research in Human Development, 6(2–3), 97–120. https://doi.org/10.
1080/15427600902911189

Jester, J. M., Nigg, J. T., Buu, A., Puttler, L. I., Glass, J. M., Heitzeg, M. M.,
Fitzgerald, H. E., & Zucker, R. A. (2008). Trajectories of childhood

aggression and inattention/hyperactivity: Differential effects on
substance abuse in adolescence. Journal of the American Academy of

Child and Adolescent Psychiatry, 47(10), 1158–1165. https://doi.org/
10.1097/CHI.0b013e3181825a4e

Kazdin, A. E. (2011). Evidence‐based treatment research: Advances,

limitations, and next steps. American Psychologist, 66(8), 685–698.
https://doi.org/10.1037/a0024975

Keijsers, L., & Van Roekel, E. (2018). Longitudinal methods in adolescent
psychology. Where could we go from here? And should we? In L. B.
Hendry, & M. Kloep (Eds.), Reframing Adolescent Research. Routledge.

Lemerise, E. A., & Arsenio, W. F. (2000). An integrated model of emotion
processes and cognition in social information processing. Child

Development, 71(1), 107–118. https://doi.org/10.1111/1467-8624.
00124

Lischetzke, T. (2014). Daily diary methodology. In A. C. Michalos (Ed.),

Encyclopedia of quality of life and well‐being research (pp. 1413–1419).
Springer.

Litschge, C. M., Vaughn, M. G., & McCrea, C. (2010). The empirical status
of treatments for children and youth with conduct problems: An

overview of meta‐analytic studies. Research on Social Work Practice,
20(1), 21–35. https://doi.org/10.1177/1049731508331247

Lochman, J. E., & Matthys, W. (2017). TheWiley handbook of disruptive and

impulse‐control disorders. John Wiley & Sons, Ltd.
Loeber, R., & Farrington, D. P. (2000). Young children who commit crime:

Epidemiology, developmental origins, risk factors, early interventions,
and policy implications. Development and Psychopathology, 12(4),
737–762. https://doi.org/10.1017/S0954579400004107

Marsee, M. A., Lau, K. S. L., & Lapré, G. E. (2014). Parent and adolescent
report of the forms and functions of aggression: Associations with

delinquency, CU traits, and dysregulation. Child and Youth Care

Forum, 43(1), 27–39. https://doi.org/10.1007/s10566-013-9223-0
McMahon, T. P., & Naragon‐Gainey, K. (2019). The multilevel structure of

daily emotion‐regulation‐strategy use: An examination of within‐
and between‐person associations in naturalistic settings. Clinical

Psychological Science, 7(2), 321–339. https://doi.org/10.1177/
2167702618807408

Merikangas, K. R., Nakamura, E. F., & Kessler, R. C. (2009). Epidemiology
of mental disorders in children and adolescents. Dialogues in clinical

neuroscience, 11(1), 7–20.
Muthén, L. K., & Muthén, B. (2007). Mplus. Muthén & Muthén.
Polman, H., Castro, B. O. D., Thomaes, S., & Aken, M. V. (2009). New

directions in measuring reactive and proactive aggression: Validation

of a teacher questionnaire. Journal of Abnormal Child Psychology, 37,

183–193. https://doi.org/10.1007/s10802-008-9266-0
Roberton, T., Daffern, M., & Bucks, R. S. (2012). Emotion regulation and

aggression. Aggression and Violent Behavior, 17(1), 72–82. https://
doi.org/10.1016/j.avb.2011.09.006

Röll, J., Koglin, U., & Petermann, F. (2012). Emotion regulation and

childhood aggression: Longitudinal associations. Child Psychiatry and

Human Development, 43(6), 909–923. https://doi.org/10.1007/
s10578-012-0303-4

Rothbart, M., Ahadi, S. A., & Hershey, K. L. (1994). Temperament and
social behavior in childhood. Merril‐Palmer Quarterly, 40(1), 21–39.

Stipek, D., & Miles, S. (2008). Effects of aggression on achievement: Does
conflict with the teacher make it worse? Child Development, 79(6),
1721–1735. https://doi.org/10.1111/j.1467-8624.2008.01221.x

te Brinke, L. W., Menting, A. T. A., Schuiringa, H. D., Deković, M.,

Weisz, J. R., & de Castro, B. O. (2021). Emotion regulation training as
a treatment element for externalizing problems in adolescence: A
randomized controlled micro‐trial. Behaviour Research and Therapy,
143, 103889. https://doi.org/10.1016/j.brat.2021.103889

ALSEM ET AL. | 239

https://doi.org/10.1146/annurev.psych.093008.100356
https://doi.org/10.1146/annurev.psych.093008.100356
https://doi.org/10.1207/S15374424JCCP3201_06
https://doi.org/10.1207/s15374424jccp3401_10
https://doi.org/10.1111/cdev.13002
https://doi.org/10.1073/pnas.1418572112
https://doi.org/10.1037/0012-1649.41.1.193
https://doi.org/10.1177/0193841X08315175
https://doi.org/10.1177/0193841X08315175
https://doi.org/10.1111/j.1467-6494.2005.00332.x
https://doi.org/10.1111/j.1467-6494.2005.00332.x
https://doi.org/10.1007/s10802-020-00709-5
https://doi.org/10.1007/s10802-020-00709-5
https://doi.org/10.2105/AJPH.2004.061424
https://doi.org/10.1007/s10802-018-0488-5
https://doi.org/10.1007/s10802-018-0488-5
https://doi.org/10.1037/a0038889
https://doi.org/10.1080/15427600902911189
https://doi.org/10.1080/15427600902911189
https://doi.org/10.1097/CHI.0b013e3181825a4e
https://doi.org/10.1097/CHI.0b013e3181825a4e
https://doi.org/10.1037/a0024975
https://doi.org/10.1111/1467-8624.00124
https://doi.org/10.1111/1467-8624.00124
https://doi.org/10.1177/1049731508331247
https://doi.org/10.1017/S0954579400004107
https://doi.org/10.1007/s10566-013-9223-0
https://doi.org/10.1177/2167702618807408
https://doi.org/10.1177/2167702618807408
https://doi.org/10.1007/s10802-008-9266-0
https://doi.org/10.1016/j.avb.2011.09.006
https://doi.org/10.1016/j.avb.2011.09.006
https://doi.org/10.1007/s10578-012-0303-4
https://doi.org/10.1007/s10578-012-0303-4
https://doi.org/10.1111/j.1467-8624.2008.01221.x
https://doi.org/10.1016/j.brat.2021.103889


U.S. Central Intelligence Agency (2018). CIA World Factbook.
Verhoef, R. E. J., Alsem, S. C., Verhulp, E. E., & De Castro, B. O. (2019).

Hostile intent attribution and aggressive behavior in children
revisited: A meta‐analysis. Child Development, 90(5), 525–547.
https://doi.org/10.1111/cdev.13255

Weisz, J. R., Chorpita, B. F., Palinkas, L. A., Schoenwald, S. K., Miranda, J.,
Bearman, S. K., Daleiden, E. L., Ugueto, A. M., Ho, A., Martin, J.,
Gray, J., Alleyne, A., Langer, D. A., Southam‐Gerow, M. A.,
Gibbons, R. D., & Research Network on Youth Mental, H. Testing

standard and modular designs for psychotherapy treating depres-
sion, anxiety, and conduct problems in youth: A randomized effec-
tiveness trial. Archives of General Psychiatry, 69(3), 274–282. https://
doi.org/10.1001/archgenpsychiatry.2011.147

SUPPORTING INFORMATION

Additional supporting information may be found in the online version

of the article at the publisher’s website.

How to cite this article: Alsem, S. C., Keulen, J., Verhulp, E. E.,

Dijk, A., & De Castro, B. O. (2022). Capturing Mechanisms of

Change: Weekly Covariation in Anger Regulation, Hostile

Intent Attribution, and Children's Aggression. Aggressive

Behavior, 48, 232–240. https://doi.org/10.1002/ab.22019

240 | ALSEM ET AL.

https://doi.org/10.1111/cdev.13255
https://doi.org/10.1001/archgenpsychiatry.2011.147
https://doi.org/10.1001/archgenpsychiatry.2011.147
https://doi.org/10.1002/ab.22019



