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ARTICLE INFO ABSTRACT

Keywords: Background: Currently, some trauma-informed education practices use “ACE scores,” a number
Education that represents the sum of endorsed items from a survey derived from the Adverse Childhood
Adversity

Experiences (ACEs) study in 1998. We caution that the survey provides limited information
within education, and such scores have limited utility for designing and delivering individualized
intervention to support students who have experienced adversity.

Objective: We sought to illustrate why ACEs are not well-suited for use in trauma-informed edu-
cation, provide definitions for adversity-related terms from which a broader and common un-
derstanding of adversity can stem, and provide recommendations for integration of adversity-
informed approaches to the educational context.

Methods: We compiled definitions of adversity-related constructs and made recommendations
based on review of relevant research from the fields of psychology and education.

Results: Rather than tailoring educational practices to specific children based on the “traumatic”
events they experience, we recommend educators focus their efforts on building supportive
classrooms geared toward supporting students with best practices drawn from the Science of
Learning, and with the understanding that early adversity can influence heterogeneous trajec-
tories in student development and behavior. In addition, further research on educational prac-
tices, including the use of a shared language for describing and defining adversity-related
experiences, are the concrete steps needed to better support a goal of adversity-informed
education.

ACEs
Trauma-informed

1. Introduction

The inclusion of the descriptor or prefix “trauma-informed” is now found in a number of contexts. This prefix has been widely
applied to a range of education-related terms (e.g., teaching, education, educators, schools, school personnel). “Trauma-informed
teaching,” for example, has increased in usage, with Google Scholar reporting four published papers that included this phrase from
inception to 2012 and annual growth resulting in more than 450 search results in 2022 (Fig. 1). Broadly, trauma-informed school
personnel have been described as having an “understanding of how trauma affects student learning and behavior in the school
environment” (Overstreet and Chafouleas, 2016, p. 2) and being able to support their students with that understanding (Brown, 2021;
Scott et al., 2021). Although the prefix “trauma-informed” is used by scholars and practitioners, resources for educators relevant to
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Fig. 1. Results by year on Google Scholar of “trauma-informed teaching.”

Note: As of February 2, 2023, on Google Scholar, the term “trauma-informed teaching,” excluding appearance in citations, produces nine results
through the year 2012. It then produces four more results in only the year 2013, written as (2013-2013) on Google Scholar. The same process was
used for the remaining years.

these ideas include a wide range of childhood events that may be adverse, but do not necessarily meet the definition of trauma (ac-
cording to the Diagnostic and Statistical Manual of Mental Disorders [DSM-5]; American Psychiatric Association, 2013; Thomas et al.,
2019). Indeed, the term “adversity-informed teaching” would more accurately capture the stated sentiment of this framework for
understanding and responding to the impact of adverse experiences on student functioning. Yet, if the goal is to change behaviors with
an “understanding” of trauma and/or adversity, it appears to be important to know what experiences are and are not included within
this category.

Currently, some trauma-informed education practices use “ACE scores” (Portell, 2019), a number that represents the sum of a set of
survey items derived from the Adverse Childhood Experiences (ACEs) study (Felitti et al., 1998). ACE scores are meant to represent
total childhood adversity exposure. Though researchers have studied the long-term influence of adversity exposure in children (e.g.,
developmental psychopathology), the seminal ACE findings played an important role in sparking a wider-scale interest in childhood
adversity, including from schools (Felitti, 2019). In a 20-year reflection on the ACE study, Felitti stated that following the study,
“surprisingly, strong interest and engagement first appeared in school systems, not in medical settings” (2019, p. 789). However, the
survey is limited (McLennan et al., 2020) and the score is not informative for individualized intervention (Anda et al., 2020), meaning
that the survey's important place in sparking interest now risks becoming a liability in charting a future path that supports children. In
order to have a deep and broad understanding of adversity, educator knowledge should extend beyond the seminal ACE findings—and,
we contend—trauma-informed education practices should not include a discussion or measurement of students' ACE scores. The time
to invoke these changes is now—there is a critical opportunity to ground educator knowledge in scientific literature on trauma-related
concepts and relevant classroom practices.

Trauma-informed education requires an agreed-upon understanding of adversity-related experiences to support teachers in
becoming more critical consumers of scientific literature, better advocates for students, and more able to successfully translate findings
to pedagogical practice. Specifically, we advocate deemphasizing the use of “ACE scores” and instead consider a broader view of
adversity. Additionally, we encourage the continued use of trauma-informed education practices that will be beneficial for providing
supportive classrooms. Specifically, regular use of socioemotional learning practices in the classroom benefits all students (Schonert-
Reichl, 2017), and may be especially beneficial for students who have disproportionately experienced early adversity (Scott et al.,
2021).

2. Limitations of the ACEs questionnaire

The ACEs study included two waves of data collection (Dube et al., 2001; Felitti et al., 1998). The seminal ACE findings were
published with data from only the first wave, which included 8506 survey respondents who completed a standardized medical
evaluation at Kaiser Permanente's San Diego Health Appraisal Clinic, from August to November 1995 or January to March 1996 (Felitti
et al., 1998). Participants were 52 % female, had a mean age of 56.1 years old (range 19-92), and predominantly identified as White
(79 %) (Felitti et al., 1998). All participants were assigned a score of childhood adversity from 0 (unexposed) to 7 (exposed to all
categories), using a 17-question survey the researchers designed with seven categories of early experience. Results indicated group-
level associations between the total scores (from O to 4 or more) of retrospective reports of discrete adverse experiences in
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childhood and adult health outcomes, including health risk behaviors and specific disease incidence. Participants with a score of four
or more ACEs compared to zero were about twice as likely on average to have a number of disease conditions.

2.1. History

Felitti is a physician who was treating obesity when one of his patients, who had lost and then re-gained over 100 pounds, disclosed
that she had been sexually abused as a child (Felitti, 2019). Several weeks after this report, there was another sexual abuse case which
led Felitti and his colleagues to interview their incoming patients about sexual abuse (Felitti, 2019). They found that 55 % of 286
patients in the obesity program acknowledged childhood sexual abuse (Felitti, 2019). These findings and conversations with other
doctors and scientists inspired Felitti to conduct the ACEs study (Felitti, 2019).

To create the survey for the seminal ACEs study, Felitti et al. (1998) adapted questions on psychological abuse, physical abuse, and
violence against the participant's mother from the Conflicts Tactics Scale (Straus et al., 1990), contact sexual abuse from the Wyatt
(1985), and exposure to drug or alcohol use from the National Health Interview Survey (National Center for Health Statistics, 1991).
The ACEs study sent surveys out in two waves to possible respondents. The seminal paper only used data from the first wave. The
survey from the second wave of data collection contained additional questions on emotional and physical neglect (Anda et al., 2006,
2009; Dube et al., 2001) adapted from the Childhood Trauma Questionnaire (Bernstein et al., 1994). Psychometric assessments were
not conducted on the ACEs questionnaire at the time (McLennan et al., 2020). Furthermore, questions on the survey asked for a range
of information that was not actually used in calculating participants' ACE scores, such as the onset and offset of some experiences.

Following the study, Felitti et al. (1998) developed a one-page, 10-question version of the ACEs survey to “get people involved” (V.
J. Felitti, personal communication, June 18, 2022). This 10-question survey derived from the original ACEs questionnaire grew beyond
the population measure used in this study into a tool in trauma-informed care (Portell, 2019; Purewal et al., 2016). Although slightly
different versions of the 10-question survey exist (see Finkelhor et al., 2015; Starecheski, 2015; Watson, 2019; Zarse et al., 2019 for
examples of the survey with slight differences and in different platforms) the core questions seem to be based on the categories defined
in the second wave (Anda et al., 2006, 2009; Dube et al., 2001). Additional ACEs surveys have been derived (i.e., the CDC adopted an
11-item version of the ACEs questionnaire that elicited yes/no responses in their Behavioral Risk Factor Surveillance System ques-
tionnaire in 2009, which differs from the 10-question version in a number of ways), however, the 10-question version is the most
commonly used ACE score (Struck et al., 2021). Despite it appearing in the literature as early as 2013 (Corbin et al., 2013), there is not
a publication that formally introduces this common 10-question version of the survey (V. J. Felitti, personal communication, June 18,
2022).

The 10-question ACEs questionnaire collapsed items by category from the survey used in the second wave of data collection for the
ACEs study (Anda et al., 2006, 2009; Dube et al., 2001), eliminates the preambles from the original ACEs survey (Felitti et al., 1998),
and binarizes answers (i.e., yes/no; McLennan et al., 2020). For example, the original ACEs survey states “Sometimes parents or other
adults hurt children. While you were growing up, that is, during your first 18 years of life, how often did a parent, step-parent, or adult
living in your home:” and then asks “Swear at, insult you, or put you down?” followed by questions including “Act in a way that made
you afraid that you might be physically hurt?” Participants received a score of 1 for this category of psychological abuse if they
answered often or very often to either of these questions. In contrast, the 10-question survey only contains the preamble “Did a parent
or other adult in the household often or very often...” and puts the word “or” between these items, just asking for one yes/no response.
Respondents in wave 1 of the ACEs study received an ACE score of 0 to 7. From the 10-question survey, respondents receive an ACE
score of 0 to 10 because an additional question on emotional neglect and an additional question on physical neglect were similarly
derived and collapsed from wave 2 of the ACEs survey (Anda et al., 2006, 2009; Dube et al., 2001), and the question on parental
separation or divorce was asked in the original study, but not counted as an ACE category at the time (Felitti et al., 1998; Finkelhor
et al., 2015; Zarse et al., 2019).

In the 20 years following the study's publication (from 1998 to 2018), 789 articles appeared in peer-reviewed journals (Struck et al.,
2021). The number of bills introduced that directly reference ACEs has increased every year for the past two decades, totaling 425
pieces of legislation by mid-August 2021 (Crowley et al., 2022). The influence has also reached classrooms, as reference to these
findings and the 10-question survey have influenced teacher training and pedagogy (Portell, 2019; Scott et al., 2021). As aforemen-
tioned, in a 20-year reflection on the ACE study, Felitti stated that following the study, “surprisingly, strong interest and engagement
first appeared in school systems, not in medical settings” (2019, p. 789).

2.2. Limitations

Despite its role in increasing awareness of the association between adversity in childhood and later health outcomes, the ACEs
questionnaire has limited scientific or practical utility, particularly in the potential to guide prevention and intervention. While some
research groups have proposed changes to improve or adapt the questionnaire (Bernard et al., 2021; Briggs et al., 2021; Finkelhor et al.,
2015; Karatekin and Hill, 2019; McKelvey et al., 2017), others advocate abandoning the measure (McLennan et al., 2020). Briefly, the
ACEs survey: (1) is not well-able to capture children's actual experiences and instead often includes exposures that conflate social
address with experience (i.e., two people who indicate on the survey that a household member went to prison may have had very
different experiences related to that event), (2) includes a select and non-theoretically determined set of items, (3) uses cumulative
scoring that undervalues the potential for specificity in the influence of some types of adversity. We detail each of these points below.
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Table 1

Definitions of adversity-related terms.
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Terms

Definitions

Source

Early experience

Adverse childhood
experiences

Childhood adversity

Threat

Psychological
deprivation

Harshness

Unpredictability
Trauma

Stress
Allostatic load

Toxic stress

Coping
Resilience

Socioeconomic status

Subjective social status

Trauma-informed
teaching

Experience-expectant is the idea that there is information to which most people are exposed at a
certain time and as neural mechanisms have evolved to account for that exposure, these
experiences may play a role in sensitive periods. Experience-dependent is the unique individual
exposure to information that happens at varied time points.

There is the Adverse Childhood Experiences Study from 1998 and the related Adverse Childhood
Experiences 10-question Survey derived from the study. These are distinct from the range of
childhood experiences that could be considered adverse. When people refer to ACEs it is not
always clear whether they are referring to the 10-item questionnaire or the larger umbrella
category

Exposure during childhood or adolescence to environmental circumstances that are likely to
require significant psychological, social, or neurobiological adaptation by an average child
Exposure to harmful events or events involving the threat of harm

Reduced opportunities for learning due to a lack of cognitive and social environmental input

External sources of morbidity-mortality, encompasses threat and deprivation and includes
proximal and distal levels of developmental adaptation

Random variations in external sources of illness and death

Exposure to actual or threatened death, serious injury, or sexual violence by experiencing it
directly, witnessing it in person, learning that the event occurred to close family or friends (in the
case of death the events must have been violent or accidental), or experiencing repeated or
extreme exposure of adverse details of the traumatic events

Adaptation of an organism to specific circumstances that change over time

Wear and tear on the biological systems responsible for balancing systems in response to changes
in the environment

The prolonged activation of the stress response without the buffer of a supportive adult

The thoughts and actions that people use to manage stressful events

When people recover to typical functioning or show minimal change in functioning following
adversity likely due to a combination of internal and external factors

Based on objective indicators such as income, wealth, and level of education

One's perception of their social class

Trauma-informed teachers have an understanding of trauma-related concepts and are able to
support their students with that understanding

Greenough et al. (1987)

Felitti et al. (1998)

Frankenhuis and Amir (2022);
McLaughlin (2016)

Sheridan and McLaughlin (2014)
Sheridan and McLaughlin (2014)

Ellis et al. (2009, 2022);
McLaughlin et al. (2021)

Ellis et al. (2009)

American Psychiatric Association
(2013)

Szabo et al. (2012)

Danese and McEwen (2012);
Jensen et al. (2017)

Johnson et al. (2013); Shonkoff
and Garner (2012)

Folkman and Lazarus (1986)
Humphreys et al. (2022)

Diemer et al. (2013)
Diemer et al. (2013)
Brown (2021); Scott et al. (2021)

2.3. Survey items

If the goal of the assessment is to capture the variation of experiences relevant to adversity, it must do so in a comprehensive
manner. Yet, the 10-item ACEs questionnaire captures information that is not well-suited for these goals.
The questions on the widely-used 10-item survey are not comprehensive to all forms of adversity (McLennan et al., 2020). As noted

by others (Bernard et al., 2021; Briggs et al., 2021; Finkelhor et al., 2015; Karatekin and Hill, 2019; McLennan et al., 2020), many
relevant forms of adversity are not captured by this tool (e.g., community violence exposure, food insecurity, peer victimization, peer
isolation/rejection, socioeconomic status, separation from family members, and forms of discrimination like racial discrimination).
Bernard et al. (2021) recommended that racism be considered an ACE exposure risk factor, a discrete ACE category, and a determinant
of post-ACE mental health outcomes. In studies using expanded ACE questionnaires with added questions on topics including com-
munity violence, racial discrimination, and foster care placement, racial and ethnic minority adults and youth endorsed more ACEs
(Bernard et al., 2021; Cronholm et al., 2015; Maguire-Jack et al., 2020). If the survey is lacking in comprehensiveness for relevant
forms of adversity, some adverse experiences are not being accounted for and, if the score is used as an indicator for intervention, this
underestimation means that some children may not receive necessary support.

Additionally, to understand variance in outcomes following adverse experiences, it may be useful to assess the presence of pro-
tective factors (Anda et al., 2020). Resilience following adversity is common and can be explained in part by a combination of internal
and external factors (Eaton et al., 2022; Humphreys et al., 2020). However, the survey does not ask about the availability of such
buffers that promote resilience to adversity, such as secure attachment relationships and supportive adults (e.g., teachers, religious
group members, neighbors, and extended family; Gartland et al., 2019; Masten, 2001).

2.4. Scoring

ACE scores are computed by summing the number of endorsed events to obtain a total. Notably, the scores obtained do not take into
account: (1) when the event occurred, (2) the severity of the experience, (3) the “dimension” of adversity experiences. The onset and
offset of experiences may be important for understanding whether events occurred during important periods in development (e.g.,
sensitive periods). Furthermore, the measure does not capture the severity of experiences—each item is assigned either O or 1. This
means that a single incident of spanking that left a mark is given the same weight as a parent beating their child to physical injury daily,
despite differences in likely impact (though some participants might not endorse the first experience as physical abuse, creating
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additional difficulties from a measurement perspective). Finally, whether experiences are postulated to affect the human body in a
similar manner (e.g., experiences of threat vs. experiences of deprivation) may be relevant for parsing cause-effect relationships of
adversity (McLaughlin et al., 2021). ACE scores notably lack a clear mapping onto experience in these ways.

2.5. Individual use

Despite efforts that advocate for the use of ACE scores in individual screening (Purewal et al., 2016), Anda et al. (2020) note that the
survey is “not suitable for screening individuals and assigning risk for use in decision making about need for services or treatment” (p.
293). In a study on two cohorts from birth to adulthood, researchers found that ACE scores poorly predicted an individual's risk of later
health problems, despite forecasting average group differences in health (Baldwin et al., 2021). In other words, while the survey
indicated associations relevant to risk at a group level, these associations are not transferable to use at the individual level. More
plainly, not only might two individuals with non-overlapping experiences receive the same ACE score, but also those with the same
experiences differ widely in their outcomes. This is explained by a combination of differences in the variation in the severity, timing,
and dimensions of adverse experiences, in the protective factors available to buffer against adversity (Humphreys et al., 2022), and
individual vulnerability at the genetic level (Ellis and Boyce, 2008). Consequently, ACE scores should not be “used to infer knowledge
about individual risk for health outcomes” (Anda et al., 2020, p. 294). Distinct interventions are relevant based on the types of adverse
experiences (see Guyon-Harris et al., 2021), and using a nonspecific ACE score would provide no useful information to practitioners
seeking to support children.

2.6. Recommendations

Given the limitations of the 10-question ACEs survey, we strongly advise against its use in decision-making regarding individu-
alized plans for trauma-informed education. Educators should consider a broader view of adversity, rather than using ACE scores in
their practice. Additionally, we encourage specificity when using the term “ACEs.” This term is sometimes used to refer to the 1998
study led by Felitti, sometimes used to indicate scores from the 10-item survey (Zarse et al., 2019), or sometimes used interchangeably
with the construct of early adversity. Given the multiple uses, we encourage reserving “ACEs” for the ACE study and questionnaire and
“early adversity” for discussions of the broader construct.

3. Conceptualizing childhood adversity

McLaughlin (2016) called for the use of agreed-upon definitions for terms related to childhood adversity and a broad view of
adversity can be rooted in the following terms and concepts rather than ACE scores. In Table 1, we provide a list of these terms and
guidance for usage. Common definitions allow for findings to be synthesized across studies and translated into meaningful progress in
the field, particularly education. Shared definitions also benefit practitioners building from this research. This section provides options
for creating a common language among researchers and practitioners to establish a shared understanding of adversity-related con-
structs. The broader goal of this effort is to improve translation from research to practice.

3.1. Defining early experiences, adversity, trauma, and stress

Though experiences of stress and adversity have demonstrated associations with more negative child outcomes, operationalizing
when an “experience” becomes “adverse” is more complex. How should researchers and practitioners make meaning of the variation
that exists in types of early experiences? McLaughlin defined childhood adversity as “exposure during childhood or adolescence to
environmental circumstances that are likely to require significant psychological, social, or neurobiological adaptation by an average
child and that represent a deviation from the expectable environment” (2016, pp. 4-5). This definition includes three key components:
(1) development stage: during childhood or adolescence, (2) response to the experience: likely requires adaptation, (3) usualness: differing
from what would be expected. More recently, Frankenhuis and Amir (2022) compellingly argued that humans have historically
experienced high levels of threatening experiences such as infanticide, violent conflict, and predation, as well as a lack of social,
cognitive, and nutritional input. Thus, many of the hardships we call “adverse” would not be distinguished by the degree to which they
were generally expected to occur in our species. Incorporating this suggestion to remove the third component of the definition,
childhood adversity can be defined as exposure during childhood or adolescence to environmental circumstances that are likely to
require significant psychological, social, or neurobiological adaptation by an average child. This definition removes the requirement for
an individual to experience a specific response to an adversity, and rather considers that response generally expected to occur. In other
words, for an experience to be considered adverse, the judgment is based on the likelihood of an average person's reaction, rather than
a specific person's response.

This idea that individual responses differ, but one can understand how the average person may typically respond, is paralleled by
the reasonably prudent person (RPP) standard in law. The RPP standard is the consideration of what most people, or a typical person,
would do in the same circumstances as the person in question and is often used in law to provide jurors with an objective basis for
assessing liability in certain cases including those of negligence (Alicke and Weigel, 2021). Similarly, adverse experiences can be
categorized by experiences likely to require significant adaptation by an average person rather than an individual's given response.

Scientists and practitioners have also used the terms developmental risk factors and social determinants of health to refer to experiences
of childhood adversity. The definition of developmental risk factors describes experiences that can disrupt a child's healthy neural
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environment, which frames the adaptations in a negative lens (Jensen et al., 2017). Similarly, the term social determinants of health
implies that the experiences in question negatively impact one's health. Although children who experience adversity have an increased
risk of developing a mental health disorder, not all exposure to adversity results in negative outcomes (Ellis and Boyce, 2008; Kessler
et al., 2010). Thus, not all adaptations that may take place are necessarily negative. Based on McLaughlin's definition, childhood
adversity refers to the circumstances or event, and not the specific individual adaptation that may take place.

In defining adversity, it is also important to distinguish adversity from related terms. Adversity is not the same as trauma or stress
(see McLaughlin, 2016). Traumatic events are defined in the DSM-5 as exposure to actual or threatened death, serious injury, or sexual
violence by experiencing it directly, witnessing it in person, learning that the event occurred to close family or friends (in the case of
death the events must have been violent or accidental), or experiencing repeated or extreme exposure to adverse details of the
traumatic events (American Psychiatric Association, 2013). This definition diverges from a broader set of experiences used outside of
the specific mental health context. Cultural references to the word trauma have not only become more general and watered down (e.g.,
“My football team lost: That was traumatic™), but also more prevalent, with Google searches for the term steadily rising every year
since 2003 and peaking in 2021 as of January 2022 (Pandell, 2022). For example, even “trauma-informed education” appears to be
using trauma to capture a wider set of experiences that are not inherently traumatic (e.g., the Child Trauma Toolkit for Educators from
The National Child Traumatic Stress Network (2017, p. 7) is a resource that lists “living in chronically chaotic environments in which
housing and financial resources are not consistently available” as a situation that can be traumatic; Thomas et al., 2019). Notably, this
description does not fit the definition in the DSM-5 (American Psychiatric Association, 2013). Thus, well-meaning parties are using the
term “trauma” in different ways, making it more difficult for a shared definition to be established and construing the meaning of
trauma across resources and groups.

Another point of discussion is clarifying what the objective experience is and what the biological consequences are that follow from
that experience. Some definitions of “stress” conflate the experience and the effect. For example, as first characterized by Selye in the
1930s, stress was defined as a bodily response triggered by physical, chemical, or psychological factors/agents, which he called
stressors (Szabo et al., 2012). In other words, stress is an individual biological response. Since then, different types of stress have been
studied at length. Life stress is the adaptation of an organism to specific circumstances that change over time (Monroe, 2008). This
definition includes the event, adaptation by the organism, and change over time. In contrast, childhood adversity only refers to the
environmental aspect of stress and does not describe the individual adaptation that may (or may not) occur in response (McLaughlin,
2016).

There are a variety of terms associated with the biological effects of chronic stress. Stress activates the hypothalamic-pituitary-
adrenal (HPA) axis, which leads to a release of cortisol and then briefly increases energy use, cognitive abilities, and immune re-
actions (McEwen, 2002). When the nervous, endocrine, and immune systems typically activated by stress experience prolonged
activation, physiological abnormalities in these systems can appear, which is called allostatic load (Danese and McEwen, 2012; Jensen
et al., 2017). So called “toxic stress” has been defined as the prolonged activation of the stress response without the buffer of a
supportive adult (Johnson et al., 2013; Shonkoff and Garner, 2012). Although toxic stress sounds similar to allostatic load, the
requirement of an inadequate “buffer” in the definition of toxic stress differentiates them. In other words, allostatic load refers to an
endogenous biological, measurable phenomenon whereas toxic stress attempts to also capture exogenous factors.

3.2. Measuring early adversity

Considerations for measuring adversity can be informative when it comes to conceptualizing how differences in experience may
affect outcomes and understanding why the 10-question ACEs survey is not well-suited for measuring adversity.

3.2.1. Theoretical models

A recent summary of childhood adversity literature outlines three primary models: specificity model, cumulative risk model, and
dimensional models (see McLaughlin et al., 2021). The specificity model entails studying the outcomes following a specific type of
adverse experience (e.g., physical abuse). The cumulative risk model sums the number of adverse experiences an individual has
experienced (regardless of type). Dimensional models group experiences postulated to be alike in their consequences (e.g., threatening,
depriving, or unpredictable experiences) and characterize scores along each relevant dimension (from not present to severe).

3.2.2. Source

Sources of information regarding exposure to childhood adversity can include the individual, their parent/caregiver, or additional
informants (e.g., teacher). Objective information is the actual event a person experienced, often from formal reports such as court
records or those from child protective services, whereas subjective information comes from reported perceived experiences (Baldwin
and Degli Esposti, 2021). Some have argued that how stressful the individual perceived the experience to be is important for un-
derstanding the impact of the event (McLaughlin et al., 2021; Smith and Pollak, 2021), and indeed subjective experiences of childhood
adversity have been found to be associated with the risk of psychopathology, independent of the objective experiences (Baldwin and
Degli Esposti, 2021). For deprivation, however, the changes in the brain that are driven by an absence of inputs are not necessarily
dependent on one's interpretation of events as depriving (McLaughlin et al., 2021). Survey questions can be retrospective, meaning
participants are asked to remember events from their past, or they can be prospective, meaning participants are asked about current
events. Often a time scale is used to distinguish between prospective and retrospective reports (i.e., “did you experience this in the past
year” versus “have you experienced this is your life”; Moffitt et al., 2010), but it is important to note that every assessment of ex-
periences, apart from those that only ask about ongoing events are retrospective to some degree. Prospective data can also come from
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formal records, such as those from child protective services. Baldwin et al. (2019) found relatively low agreement between prospective
and retrospective reports of childhood maltreatment, but that agreement was higher when participants were interviewed, rather than
surveyed, about their retrospective experiences. Baldwin et al. (2019) note that this difference could be explained by factors including
memory biases and motivation of reporters. It is understandable that asking, for example, a 10-year-old to describe something that
happened to them in the last year may be subject to fewer lapses in memory than asking a 20-year-old to describe something that
happened to them when they were 10, but there may also be numerous other reasons that someone would disclose an experience at age
20 that they did not disclose at age 10.

3.2.3. Timing

There are three prevalent models used to test models about the effects of adversity as a function of timing (or developmental stage;
see Dunn et al., 2018). The sensitive period model posits that experiences during particular developmental time periods have the
strongest effects. The accumulation of risk model posits that more years of exposure to an adverse experience are associated with an
increased risk of poor health, regardless of when those years took place. The recency model posits that events that happened most
recently are associated with the strongest effects.

3.2.4. Socioeconomic context

Socioeconomic status is based on objective indicators such as income, wealth, and level of education whereas subjective social
status is one's perception of their social class (Diemer et al., 2013). Though sometimes used as a proxy for adversity, it is important to
note that the actual experiences of children at the same socioeconomic status vary greatly (Bronfenbrenner, 1996; Chaudry and Wimer,
2016). Therefore, a child's social address should not be solely used as an indicator of their exposure to adversity.

3.3. Protective factors

There is not a one-to-one association between exposure to early adversity and negative outcomes (Kessler et al., 2010). Not only do
people vary in their sensitivity to environmental influences (Ellis and Boyce, 2008), but some adaptions to adversity are likely healthy
and even beneficial. Further, the ability to be resilient to stress (i.e., when people recover to typical functioning or show minimal
change in functioning following adversity) is due to a combination of internal and external factors (Humphreys et al., 2022). External,
and therefore modifiable, factors that promote resilience to adversity include secure and supportive relationships with adults, such as
parents, teachers, and extended family (Gartland et al., 2019).

4. Translating the understanding of childhood adversity into classroom pedagogical practice

Despite the constraints of conceptualizing adversity through the lens of the ACEs study, it was a noteworthy endeavor that brought
an awareness of trauma within education. So much so that policymakers have introduced changes to ensure that the academic needs of
children with adverse histories are met. For example, attention at the federal level has ushered forth the Trauma-Informed Schools Act
of 2019 (H.R.4146), which proposes to amend the Elementary and Secondary Education Act of 1965 (20 U.S.C § 7801) and would
allow federal funds to be used for evidence-based trauma-informed interventions in schools. Unfortunately, such laudable efforts are
pushing for the implementation of trauma-informed education at a rate that is outpacing the evidence for its efficacy and/or effec-
tiveness (Maynard et al., 2019). Such shortcomings are attributable to several reasons that include the following: a lack of theoretical
frameworks (Thomas et al., 2019), failure to consider complexities of schools (Fondren et al., 2020), limited information on capacity to
serve diverse populations (Herrenkohl et al., 2019), exclusion of educators (Berger and Martin, 2021; Thomas et al., 2019), limited
examination of teacher-related outcomes such as training effectiveness (Berger, 2019), and limited use of student-related academic
outcomes (Fondren et al., 2020). Given the already complex nature of conceptualizing and understanding early childhood adversity,
the poor state of the evidence for effective trauma-informed education practices, and the preponderance of different types of trauma-
informed education programs, it becomes a daunting task to expect teachers to become more critical consumers of scientific literature
and successfully translate research findings into pedagogical practice. It is therefore worthwhile considering how to address such
challenges by applying the science of learning and instruction to trauma-informed education.

4.1. The Science of Learning

Drawn from different disciplines that include psychology, education, and neuroscience, to name a few, the Science of Learning
(SoL) provides an understanding of how to improve active learning wherein people seek to understand complex content and transfer
such knowledge to new problems and settings (Bransford et al., 2000). Specifically, the advancement of fundamental knowledge about
learning, for children and adults, is done through the integration of transdisciplinary research, connected to specific challenges in
education and the workforce (e.g., professional development), and translated into research and practice (Bransford et al., 2000). In
other words, the SoL is a specific approach to understanding how people foster knowledge and transferable problem-solving skills,
which emphasizes the onus of each person to lead their own learning (Bransford et al., 2000). Teachers and students can therefore be
considered active learners who are integral parts of a community of practice within the classroom, school, and broader community.
This means that the conceptualization of trauma-informed education necessitates the consideration of both the student and teacher as
learners in the endeavor of learning and instruction within the context of adversity.
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4.1.1. Adversity and the impact on student learning

For teachers to better engage in trauma-informed teaching, there is a need to understand how adversity impacts student learning
beyond simple categorization of “trauma” based on ACEs. However, to date, there is still a paucity of work in understanding how
learning processes are indeed affected. Burgeoning evidence suggests that rather than specific traumatic or adverse events, it is the
response to the event (i.e., symptoms) that significantly predicts decreased academic performance in students (Ferrara and Panlilio,
2020; Mullins and Panlilio, 2021). Given the salience of event response in academic performance, it is therefore necessary to delve
deeper into why or how such a relationship exists.

Specific learning mechanisms can be explicated by understanding what Mayer (2018) termed, “psychologies of subject matter,”
which include theories of how students learn to read, learn mathematics, or learn science. Understanding students' prior knowledge (e.
g., phonological awareness, number sense, etc.) at the onset of formal and informal learning activities is important. For example, early
maltreatment experiences have resulted in impaired syntax knowledge (Sylvestre and Mérette, 2010), decoding abilities (Mills et al.,
2011), and vocabulary knowledge (Hong et al., 2018) that may explain problems with reading comprehension and achievement
(Fantuzzo et al., 2014; Maclean et al., 2016; Widom, 2014). By incorporating these psychologies of subject matter, it becomes helpful
for teachers to assess students' baseline knowledge and understand how adversity may have specifically impacted specific subject
matter areas that might inform where learning supports can be provided as preventive measures.

As active learners, students' self-regulated learning processes (i.e., forethought and planning, performance and monitoring, and
reaction and reflection on performance phases) allow them to systematically orient toward, and subsequently achieve, learning-related
goals (Schunk and Zimmerman, 2003; Zimmerman, 2008; Zimmerman and Schunk, 2011). However, the neurophysiological impact of
early adversity may prove to be problematic for such proactive and dynamic processes. For example, competing goals between
emotional security (Davies and Martin, 2013) and task completion within the forethought and planning phase may result in different
reactive patterns of emotional responding (Panlilio et al., 2020) in the performance and monitoring phase that impact planning
(Kavanaugh and Holler, 2015) and motivation to achieve (Vondra et al., 1990). Given the dynamic nature of self-regulated learning,
such problems in the forethought phase may lead to problems in the performance and monitoring phase. For example, pursuit of
emotional security goals in lieu of achievement goals, coupled with smaller error-related negativity patterns due to early adversity,
may result in selective attention that is not conducive to learning (Loman et al., 2013). Specifically, as an adaptive response to early
adversity, students may orient toward perceived threat and exhibit difficulty in recognizing error and shifting attention (Pollak, 2015;
Pollak et al., 2005). This response may give rise to problems with increased stress reactivity (Blair, 2010; Blair and Ursache, 2011),
selection of appropriate learning-related and/or emotion regulation-related strategies (Jones Harden et al., 2016), metacognitive
monitoring of strategy effectiveness toward goal attainment (Daly et al., 2017; Ferrara and Panlilio, 2020), and persistence and
engagement necessary for task completion (Mullins and Panlilio, 2021), highlighting the need for socioemotional learning. Unfor-
tunately, attribution of academic performance at the reaction and reflection phase may preclude constructive reflection on the se-
lection of context-dependent strategies that were appropriate for adaptive responding in the context of adversity but inappropriate in
the context of classroom-based learning. Inaccurate reflections on task-related performance may undergird the reasons for increased
avoidance of school and absenteeism (Zorc et al., 2013), decreased likelihood of graduation (Stone, 2007), or decreased likelihood of
pursuing post-secondary education (Courtney et al., 2011). Taken together, the different psychologies of subject matter, the com-
plexities of self-regulated learning processes, and the impact of adversity make trauma-informed teaching inherently challenging and
complicated.

4.1.2. Accounting for the complexity of adversity within classroom instruction

As outlined above, understanding the impact of adversity on student learning is a complicated endeavor and one in which the
simplicity of ACEs becomes appealing. Specifically, conceptualizing adverse events as categories and equating higher scores with
“worse” outcomes gives the illusion of a clearly defined problem that can be easily remedied by attending a professional development
workshop on trauma-informed practice. However, such a proposition cannot be further from the truth as experiences of early adversity
are quite complex, with an even more complicated set of consequences on the development and learning of children. If not careful,
such a false belief about translating ACEs knowledge into classroom pedagogy may follow a similar trajectory of propagation as the
learning-styles hypothesis (i.e., alignment of instruction method to student “learning style” such as visual learner vs. verbal learner),
which persists in practice despite little evidence to support its effectiveness (Nancekivell et al., 2020; Pashler et al., 2008; Rogowsky
etal., 2020). There is, therefore, a need to apply SoL within trauma-informed instruction akin to what was done to debunk the folklore
of learning-styles hypothesis (Mayer, 2018; Pashler et al., 2008). This application means that adversity should be reframed not as a
singular categorical event, but rather as an amalgam of experiences that often result in organized patterns of responses that children
developed as adaptive or functional.

Addressing the consequences of adversity in the classroom entails reframing our understanding of trauma and adversity as ill-
defined problem structures, defined as problems that have conflicting assumptions, evidence, and opinions that may lead to multiple
solutions (Kitchener, 1983; Schraw et al., 1995). Teachers who attend trauma-informed professional development trainings may have
learned strategies within a contrived or controlled context that rarely address a problem structure generally found in the real world
(Mayer and Wittrock, 2006). Even the most effective problem solving that is typically associated with expertise in a specific domain of
knowledge (e.g., pedagogical expertise in math education) may not necessarily transfer to a new and unfamiliar domain (e.g., trauma-
informed instruction), particularly if that domain includes a nonroutine, ill-defined problem structure such as adversity.

Akin to students' self-regulated learning processes, there are important processes needed to address ill-defined problem structures.
According to Mayer and Wittrock (2006), cognitive processes in problem solving include representation (i.e., building a problem space
that includes the initial state, the goal state, and subsequent intervention states), planning (i.e., devising a method for solving a
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problem), monitoring (i.e., evaluating the appropriateness and effectiveness of a strategy), executing (i.e., carrying out the planned
strategy), and self-regulating (i.e., the instigating, modifying, or sustaining activities toward goal attainment). Problem solving pro-
cesses are further reliant on several structures of knowledge that include factual knowledge, conceptual knowledge (e.g., cause-effect
relationships), procedural knowledge, strategic knowledge (e.g., general methods or strategies), and metacognitive knowledge (i.e.,
awareness and control of one's own cognitive processes that includes beliefs about one's abilities). It is particularly important to note
that when the knowledge structures related to adversity are considered within the context of trauma-informed education, it is expected
that such cognitive processes be iterative and dynamic in how teachers select instruction strategies in response to the students' learning
processes and a teacher's own reflection.

From a SoL perspective, these processes also assume that teachers are themselves active learners in their interactions with students,
not just in their participation with professional development, but also in learning generally about their students' histories. Because SoL
focuses on underlying learning processes, it is expected to increase teachers' reflection on learning that in turn, generates instructional
change that can improve student achievement (Desimone, 2009). Such an approach can foster reflexive teaching practices that could
potentially help move classroom instruction away from scripted responses to one that is more adaptive in the development of expertise
(De Arment et al., 2013).

4.2. Facilitating better trauma-informed education by moving away from ACEs

As aforementioned, research on the effectiveness of “trauma-informed education practices” has typically been conducted on a small
scale and should be considered preliminary evidence for such practices, rather than the type of confidence in research gained via
extensive randomized trials (Thomas et al., 2019). In other words, though potentially promising, there is not yet an evidence base for
what constitutes effective trauma-informed approaches in the educational context (Maynard et al., 2019). For schools and educators
interested in integrating adversity/trauma-informed perspectives now, we provide specific ideas to incorporate for screening, teaching
practices, school-wide practices, and professional development; yet note that further research is needed to validate these practices.

4.2.1. Screening

We advise against the use of the 10-question ACEs survey in schools (see Section 2.6). Furthermore, even with appropriate mea-
surement, it is not clear whether we will be able to know how, when, and with whom to intervene (Finkelhor, 2018; Finkelhor et al.,
2015). There are evidence-based interventions outside of the classroom for some early adversity experiences (e.g., sexual abuse;
Saywitz et al., 2000), though access to them is limited (Finkelhor, 2018), and the role of a teacher in implementation is not clear.
Additionally, individual responses to adversity differ and so too may the support a given child may require. In other words, for in-
dividual screening to be beneficial, we would need to know how the measurement maps on to effective action for those students. Until
we know how to personalize interventions based on reports to such measures, individual screening may not be ethical as it could result
in the “soft bigotry of low expectations” (Bush, 2000). Multiple studies have found that when teachers have lower expectations of their
students (Rosenthal and Jacobson, 1968), and even implicit bias as a result of a student's background (e.g., race, gender; Gershenson
et al., 2016), those students do not perform as well in school (Nelson, 2015). Importantly, experimental research provides causal
evidence of the effect of teacher expectations on student performance. In a landmark study by Rosenthal and Jacobson (1968), teachers
were given a list of students expected to make the most gains in a school year and those same students did in fact make the most gains.
However, the names provided to the teachers were not selected based on aptitude, but rather placed on the list at random. We raise this
concern as information given to teachers about a child's ACE score or other adversity, while on the surface may allow for increased
insight and empathy to this child, also has the risk of undermining the types of high expectations and opportunities for growth that
foster student learning. Specifically, if teachers' expectations of a student are lower, even implicitly so, as a result of seeing an elevated
adversity score, there is a chance it could result in worse academic outcomes for that student.

One way in which teacher expectations meet student outcomes is via encouragement, and specifically how that encouragement
does or does not encourage a growth mindset (e.g., “Great effort! You tried your best” compared to “The point isn't to get it all right
away. The point is to grow your understanding step by step. What can you try next?”; Dweck, 2015, p. 3). Though both provide
students with encouragement, only the latter reflects the student's potential for growth in a specific task or subject. One's beliefs about
their own abilities (e.g., how good they are in math) and expectancies for their success (e.g., how successful they would be at learning
something new in math), which are in part fostered by socialization influences like statements from teachers reflecting a growth
mindset, influence achievement (Wigfield and Eccles, 2000). In a longitudinal study on fifth through twelfth graders, students' beliefs
about their math abilities and their expectations for their success were found to be strong predictors of their grades in school, even
more so than the previous grades they received (Eccles and Wigfield, 1995; Wigfield and Eccles, 2000).

While we caution against adversity screening using the ACEs survey with the aim of individual intervention in the classroom, we
concur with others (e.g., Finkelhor, 2018) that teachers should continue to meet their mandatory reporter responsibilities of observing
and reporting suspected maltreatment among students. Furthermore, teacher identification of mental health and behavioral problems,
especially early in development, can play an important role for young students and for students who have experienced early adversity
(Tabone et al., 2020).

Rather than the use of the ACEs survey for individual students, group-level screening may be helpful to anchor teachers, especially
those new to a school or grade level, to knowledge about the range of experiences that their students face, past and present. For schools
interested in group-level screening, one alternative assessment to the ACEs questionnaire is the Juvenile Victimization Questionnaire
(Finkelhor et al., 2011). It assesses a wider range of adversities than the ACEs survey, including forms of both threat and deprivation,
and includes forms of adversity that are particularly relevant to school contexts (e.g., assault or serious victimization by peers). This
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measure has been used in national tracking surveys and epidemiological studies on the prevalence of childhood adversity and
victimization so there are national norms that can be used to interpret the scores as a function of age and sex (Finkelhor et al., 2005).
There are many versions of the measure, but the screener (Hamby et al., 2011) requires an estimated 10-15 min to complete, making
this more feasible for school contexts relative to longer instruments. On the Screener Sum Version of the Juvenile Victimization
Questionnaire, respondents select yes/no from a list of questions, and then an item level, module, or aggregate score can be produced
based on the victimization endorsements (Finkelhor et al., 2011; Hamby et al., 2011). We propose that de-identified module and
aggregate scores may be appropriate for use and informative to teachers and administrators, though note that, as with the ACE scores, a
score from this measure is not ideal for guiding individualized intervention at this time. Additionally, youth report survey screening
options are often only appropriate for administration to an age range that does not reach students in their first years of school (e.g., the
Juvenile Victim Questionnaire youth report measure is listed for ages 8-17; Finkelhor et al., 2011; Hamby et al., 2011) though other
reporter versions such as the Juvenile Victimization Questionnaire caregiver report do not have the same age restrictions.

4.2.2. School-wide approach

Group-level screening may also be well-suited for a universal classroom-wide or school-wide approach within multi-tiered systems
of support (MTSS). MTSS is a framework aimed at meeting the needs of all students that includes a continuum of services and supports
in which there are three tiers implemented at a classroom-wide or school-wide level, the first of which is geared toward all students and
the second and third increase in services based on student needs (Rossen and Cowan, 2013). MTSS has been suggested in the context of
trauma-informed education to provide some structure to schools looking to integrate an adversity perspective (Berger, 2019; Cha-
fouleas et al., 2016) given that current evidence-based trauma-informed education practices are limited (Maynard et al., 2019). In
trauma-informed education, an example of a school-wide MTSS includes tier-1 initiatives that all students can benefit from, such as
schoolwide bullying or violence prevention efforts, and tier-2 and tier-3 supports that entail more intensive and individualized in-
terventions for those in need (Rossen and Cowan, 2013). Some tier-1 initiatives, such as school-based victimization prevention pro-
grams (Ttofi and Farrington, 2011), could potentially play a role in the prevention of some early adversity experiences, though more
research is necessary to establish if that is the case (Finkelhor, 2018). Group-level screening could make teachers aware of the general
realities their students face and illustrate the importance of these tier-1 interventions. Then, schools could capitalize on current MTSS
procedures, so that as teachers identify potential mental health and behavioral problems, more qualified personnel, such as school
counselors or special education teachers with mental health training (Hunter et al., 2021) could develop more intensive learning
interventions as needed. A common proposal in discussions of adversity screening is referral to behavioral health practitioners or social
workers, who then have knowledge about various treatment and referral options, though again the effectiveness of referrals varies
based on the availability of treatments (Finkelhor, 2018), and tier-1 interventions that benefit all students, and perhaps especially
those who have experienced early adversity, may be the best place for schools to start.

4.2.3. Teaching practices and professional development

Though it is possible to implement tailored or individualized approaches for responding to specific needs in students, at present
there is little guidance regarding how specifically educational practices should be tailored based on the adversity profile of a student.
Instead, we recommend teachers adopt an open and accepting stance honoring the possibility that adversity may be affecting behaviors
that are interfering with a student's progress.

For professional development, rather than rooting trauma-informed education practices in the ACEs study, we recommend sharing
the definitions and terms outlined in this paper to foster a broader view of adversity. Additionally, professional development sessions
could include reflection by educators on adversity that encourages them to begin to question their own pedagogical practices. From a
SoL perspective, teacher reflection can bring about instructional change that can improve student achievement (Desimone, 2009).
Some teachers describe how engaging in reflection about the realities their students are facing and how their practices could be
especially helpful for students who have experienced early adversity has helped them build more supportive classrooms (Koslouski and
Stark, 2021). Ideally, this reflection could be guided by some adversity-informed reflective prompts for teachers, though until such are
developed and studied, reflection with less structure may still be helpful. Emphasizing the importance of teacher—student relationships
may promote resilience through supportive relationships with adults (Gartland et al., 2019). Additionally, encouraging teachers to
engage in continued learning about how adversity may influence learning, classroom behaviors, and peer relationships could be
beneficial because, as aforementioned, a broader understanding of adversity could improve translation from research to classroom
practice.

As aforementioned, we also encourage the continued use of tier-1 trauma-informed education practices that will be beneficial for
providing supportive classrooms. For example, regular use of socioemotional learning practices in the classroom is beneficial to all
students (Schonert-Reichl, 2017), and may be especially beneficial for students who have disproportionately experienced early
adversity (Scott et al., 2021). These practices are aimed at developing a range of skills including those that aid in maintaining positive
relationships and recognizing and managing emotions (Ragozzino et al., 2003). Examples of socioemotional learning practices include
incorporating mindfulness exercises (e.g., a mental whole-body scan while noting current feelings and sensations; see Black and
Fernando, 2014) and teacher modeling of emotion-regulation (e.g., “When people start talking about other things while I'm still giving
directions, it feels frustrating for me and I have to take a breath. Afterward, I tell myself to try again”; George Lucas Educational
Foundation, 2019). Teachers' socioemotional competence and well-being are important for the implementation of supportive class-
room practices, including socioemotional learning and building supportive teacher-student relationships (Jennings and Greenberg,
2009), and could be impacted if students share their past or present adverse experiences with them (Hydon et al., 2015). It is critical
that teachers receive support in fostering their own well-being as they build classrooms that meet the needs of their students (Hydon
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Table 2
Trauma-informed education recommendations.

o

Screening We do not recommend screening for adversity for individual intervention until there is a way of personalizing those

interventions. Rather, group screening may make teachers aware of the realities the students at their school face,

generally

School-wide approach ° Multi-tiered systems of support within schools could allow qualified personnel to provide additional support to
individual students as necessary

Teaching practices ° Given the lack of personalized interventions steps available, we recommend teachers adopt an open and accepting

stance honoring the possibility of adversity affecting behavior rather than attempt individualized intervention for those

who have experienced early adversity

We also encourage teachers to incorporate tier-1 support practices for all students, such as the integration of socio-

emotional learning (e.g., mindfulness exercises and emotion-regulation modeling) and the continued prioritization of

teacher-student relationships

Rather than rooting trauma-informed education practices in the ACEs study, we recommend sharing the definitions and

development terms outlined in this paper

We also recommend teachers engage in continued reflection about adversity and their classroom practices, in line with

a SoL perspective

o

o

Professional

o

et al., 2015).
5. Conclusion

Experiences of adversity are common among children, and more severe exposures are associated with poorer outcomes in academic
contexts. Thus, many well-meaning teachers and administrators have advocated for screening to assess adversity exposure in the
students they serve. We list recommendations in Table 2. However, the ACEs screening, which is the most commonly used method for
this purpose, is not only unlikely to meet goals regarding matching up children to specific supports, it also has the potential to harm.
There is not yet evidence that knowledge of adversity exposure leads to personalized trauma-informed interventions within schools,
and it is plausible there may never be given that individuals vary in the manner in which even the same forms of adversity may affect
functioning in the educational context. Furthermore, in addition to the ACEs survey being limited in measurement, even more
comprehensive and accurate screening could have the unintended effect of negatively biasing teachers regarding students with his-
tories of more adversity (e.g., the “soft bigotry of low expectations”). Rather than tailoring educational practices to specific children
based on their “traumatic” experiences, we instead recommend educators focus their efforts on building supportive classrooms geared
toward all students, with the understanding that early adversity can influence heterogeneous trajectories in student development and
behavior. In addition, further research on educational practices, including the use of a shared language for describing and defining
adversity-related experiences, are the concrete steps needed to better support a goal of adversity-informed education.
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