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Abstract

The Pediatric Symptom Checklist-17 was originally used in primary care settings with

parents to identify their children’s behavioral and emotional problems, but there has

been some research supporting use of this scale in school settings. This study

examined: (a) the factor structure and measurement invariance of the teacher-rated

Pediatric Symptom Checklist-17 and (b) complex relationships among demographic

characteristics, behavioral and emotional problems, and learning outcomes using struc-

tural equation modeling in elementary schools. A sample of 508 children in grades one

and two were rated by their teachers with the Pediatric Symptom Checklist-17.

Measures of Academic Progress test was utilized to measure participants’ learning

outcomes in reading and math. The results confirmed a three-factor structure of the

Pediatric Symptom Checklist-17 (internalizing problems, externalizing problems, and

Corresponding author:

Jin Liu, 145 Wardlaw, Columbia, SC 29208, USA.

Email: liu99@mailbox.sc.edu

School Psychology International

2020, Vol. 41(3) 257–275

! The Author(s) 2020

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/0143034320912301

journals.sagepub.com/home/spi

https://orcid.org/0000-0002-4242-6582
mailto:liu99@mailbox.sc.edu
http://uk.sagepub.com/en-gb/journals-permissions
http://dx.doi.org/10.1177/0143034320912301
journals.sagepub.com/home/spi


attention problems) and attested the measurement invariance across different demo-

graphic groups (i.e. gender, ethnicity, and grade levels). Boys were more likely to have

severe attention problems which were associated with lower learning outcomes as

seen by Measures of Academic Progress reading and math scores. Attention problems

mediated the relationship between gender and learning outcomes. This study has

implications for the use of the Pediatric Symptom Checklist-17 in school-based settings.

Additionally, it highlights the potential relationships among gender, attention problems,

and learning outcomes.
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Introduction

It is common knowledge that behavioral and emotional problems are negatively

associated with children’s academic performance levels (Barry et al., 2002; Chen

et al., 1995; Flook et al., 2005; Polderman et al., 2010). Thus, measuring children’s

behavioral and emotional problems is of interest to parents, teachers, and school

psychologists. Response to Intervention (RtI) has been adopted as a multi-tiered

framework that can be used to identify and support children’s academic and

behavioral health needs. A universal method (i.e. screening measure) is often

used to identify all children who are at risk for behavioral and emotional problems

within Tier 1 of RtI (Carta & Greenwood, 2013). In Tier 2, at-risk children can

receive comprehensive assessments and social–emotional interventions with prog-

ress monitoring. More intensive support/interventions may be offered for children

demonstrating lack of progress in Tier 3. This systematic and evidence-based

approach has potential benefit in providing key social–emotional experiences for

early childhood populations who lack such experiences, which has the potential to

prevent the need for special education services (Greenwood et al., 2011).
A high-quality screening measure is important at the initial tier for RtI to func-

tion appropriately. Though professionals have developed behavioral and emotional

scales for young children, many of these may not be appropriate for universal

screening due to their length and cost. For instance, the Achenbach System of

Empirically Based Assessment (Achenbach & Rescorla, 2001), one of the most

frequently used systems in the United States for child behavioral assessment,

includes over 100 items which makes it difficult to use as a universal screening

tool. The Behavior Assessment System for Children—Third edition Behavioral

and Emotional Screening System—Teacher Rating Scale (Kamphaus & Reynolds,

2015) is short enough for universal screening (20 items), but the expense is approx-

imately $1 per form, which may be cost prohibitive for certain schools.
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Our focus is the Pediatric Symptom Checklist-17 (PSC-17), which helps identify

and assess a broad range of emotional and behavioral and emotional problems in

children (Pediatric Symptom Checklist, n.d.). It appears to have advantages as a

universal screening tool, given: (1) the length of the form (i.e. 17 items) is efficient

for universal screening and (2) the form is free and can be downloaded online.

The PSC-17 and relevant studies

Studies on the PSC-17 have been primarily conducted in the United States.

Gardner and colleagues(1999) shortened the full 35-item PSC to the 17-item

PSC-17, and multiple studies were conducted to validate the PSC-17 in primary

care settings with parents. Previous studies investigated the factor structure of

the scale (e.g. Chaffin et al., 2017; Stoppelbein et al., 2011) and identified three

underlying factors: internalizing, externalizing, and attention problems.

Other validity evidence should be considered in addition to factor structure.

For instance, measurement invariance is a significant aspect of psychometric qual-

ity to help researchers interpret the scale properties across groups in the same way.

Only one study has tested the measurement invariance of the PSC-17 based on our

review. Using a sample of African American and Caucasian youth with and with-

out a chronic illness, researchers concluded there was no strong factor invariance

established (Stoppelbein et al., 2011).
To date, a few studies have been conducted to validate the PSC-17 in the pre-

school environment to determine if the PSC-17 may be an option for universal

screening. Previous research has identified the same factors as in primary care

settings: internalizing, externalizing, and attention problems (e.g. DiStefano et

al., 2017). Operational definitions of the three subscales follow: externalizing prob-

lems are disruptive behaviors such as aggression and hyperactivity (e.g. takes

things that do not belong to him/her); internalizing problems are feels for depres-

sion, worry, and anxiety (e.g. worries a lot); and attention problems are attention-

deficit issues (e.g. has trouble concentrating).
In addition, Liu et al. (2020) investigated the measurement invariance with

gender in preschool settings. While this study established strong gender invariance,

the factor structure or measurement invariance of the PSC-17 for older children in

other grade levels has not yet been investigated. A primary purpose of the study

was to provide psychometric evidence in such settings.

Demographics and behavioral and emotional problems

After validating the PSC-17, researchers started to apply the scale in primary care

settings to explore the relationships between participant demographics and the

PSC-17 scores, with conflicting results. One study indicated there was no difference

in parent-reported psychological issues by gender (Wren et al., 2004), whereas boys

were more likely to have attention and externalizing problems than girls in another

study (Borowsky et al., 2003). However, it remains unclear whether children’s
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demographics, such as grade level, gender, and ethnicity, affect the three factors
underlying the PSC-17 simultaneously. Also, previous studies failed to establish
measurement invariance before investigating such relationships. We reviewed stud-
ies that investigated relationships between demographics and behavioral and emo-
tional problems in general due to lack of relevant research using the PSC-17.

Previous research has suggested different patterns of gender differences for
different types of problems. Girls experienced more internalizing problems than
boys (Albano & Krain, 2005; Fanti & Henrich, 2010). In contrast, a consistent
pattern has not been observed for gender differences in externalizing problems.
Some studies reported no gender differences (Keiley et al., 2000; Silver et al., 2010),
while others indicated that boys exhibited more externalizing problems than girls
(Foster, 2005; Moffitt et al., 2001). Furthermore, there was no gender difference in
characteristics of attention deficit hyperactivity disorder (ADHD) core symptoms
(Graetz et al., 2005). Rucklidge (2010) also indicated that boys and girls with
ADHD were more similar than different, and there were no sex-specific ADHD
profiles from a review.

Studies examining ethnicity differences in child psychopathology yielded incon-
sistent findings regarding differences in ratings of behavioral and emotional prob-
lems among different ethnic groups. Some reported significant ethnicity differences
in prevalence of internalizing and externalizing disorders, such as depression, anx-
iety, and aggression (Austin & Chorpita, 2004; Laird et al., 2005), while others
documented no differences in symptoms across ethnic groups (e.g. Cole et al.,
1998). Finally, the prevalence of ADHD symptoms varied by ethnic groups
(Epstein et al., 1998; Pastor et al., 2015; Rabiner et al., 2004).

With respect to age, internalizing problems tended to increase gradually from
infancy to early childhood (Gilliom & Shaw, 2004). In contrast, externalizing
problems on average tended to decrease gradually over time, but their development
exhibited heterogeneous trajectories. The majority of children experienced low
levels of externalizing problems over time. Most of the children had moderate or
high levels of externalizing problems early in their life, which then decreased
throughout childhood, and only a few children maintained high levels of external-
izing problems constantly (Fanti & Henrich, 2007; Shaw et al., 2003). As for the
relationship between age and attention problems, there was evidence that symp-
toms such as inattention and especially hyperactivity-impulsivity declined with age
among ADHD children (Faraone et al., 2006; Willoughby, 2003).

These studies highlighted the relationships between demographic characteristics
and three types of behavioral and emotional problems. There was no consensus on
such relationships in general. The current study aimed to further explore the com-
plex relationships using the PSC-17.

Behavioral and emotional problems and learning outcomes

Interestingly, although relationships between behavioral and emotional problems
and learning outcomes in general are well-established in literature, few studies have
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been conducted to explore such relationships using the PSC-17. This is of interest

to researchers and educators who may be interested in using the PSC-17 to predict

children’s learning outcomes. We reviewed studies that investigated such associa-

tions with different scales and learning outcomes measures. In addition, few studies

have been conducted empirically to examine how three types of behavioral and

emotional problems related to learning outcomes simultaneously. Thus, our review

was separated by different types of behavioral and emotional problems.
First, children with initial externalizing problems may have more limited oppor-

tunities for classroom learning, thereby impeding academic competence (Chen

et al., 1997). These children were more likely to be rejected by socially healthy

peers and accepted by deviant peers, resulting in disinterest in school, which in turn

undermined learning outcomes (Chen et al., 1997; Schwartz et al., 2006). In addi-

tion, Risi et al. (2003) found that aggressive behaviors increased children’s

likelihood of being expelled from the school. Such actions exclude them from

an environment in which academic competencies and skills can be developed

and improved.
Internalizing symptoms could also erode children’s cognitive functioning,

hamper use of appropriate learning strategies, and disturb their attentional focus

and active participation during learning activities in the classroom, which might

result in poor academic performance (Maughan et al., 2003; Roeser et al., 2001).

However, it is worth mentioning that some researchers found no relationship

between internalizing problems and poor academic performance (e.g. Reinherz

et al., 1993). Previous cross-sectional studies indicated that attention problems

were associated with academic underachievement (Frazier et al., 2007; Rabiner

et al., 2004). Furthermore, Polderman and colleagues’ (2010) systematic review

indicated that early attention problems related to poorer academic performance

and lower GPA. We expected to identify negative associations between the PSC-17

factor scores and learning outcomes based on the review.

Demographics and learning outcomes

Academic achievement differs in different demographic groups. As prior studies

have suggested, females demonstrated larger advantages in language courses and

smaller advantages in math courses compared with males (Voyer & Voyer, 2014).

Age and ethnicity differences were identified in learning outcomes as well (Mead,

2006), although patterns might differ depending on the sample used and such

relationships may be mediated by other variables. For instance, researchers inves-

tigated the potential impact of mediators, such as personality, confidence and

mental rotation, on gender difference in academic achievement levels (Carvalho,

2016; Casey et al., 1997). Personality and other individual factors were also con-

sidered as mediators in examining ethnicity differences in academic achievement

levels (Woolf et al., 2013). However, few studies focused on the potential mediating

effects of behavioral and emotional problems on such relationships.
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Research purposes

The scarcity of psychometric evidence and applied research using the PSC-17 in
school-based settings suggests an area for future research. The purpose of the
current study was to provide validity evidence of the PSC-17 rated by teachers
in grades one and two as a universal screening tool and then utilize the scale to
examine complex relationships among variables.

This study investigated the psychometric properties of the PSC-17 among stu-
dents in grades one and two in the school environment to extend the usage of the
scale to a new setting. Correct identification of a scale’s structure is critical and
fundamental for further validation. Measurement invariance was then tested
before the investigation of how demographic characteristics were related to the
PSC-17 factor scores and learning outcomes (Chen et al., 2010). Next, the relation-
ships between the PSC-17 subscales and academic achievement levels were inves-
tigated when controlling several key demographic variables. Finally, the mediating
effects of externalizing, internalizing, and attention problems were tested.

Methods

Participants

Institutional Review Board approval was obtained at the beginning of the study.
Teachers from an elementary school in the U.S. provided ratings of the PSC-17 for
all students in grades one and two in Fall of 2014. Teachers’ participation in the
project was voluntary, and they received small stipends for completing the forms.
In Spring of 2015, students took the Measures of Academic Progress (MAP) test
(Northwest Evaluation Association, 2011)—reading and math—at the end of the
semester. A sample of 508 first grade (n¼ 241, 47.44%) and second grade (n¼ 267,
52.56%) children was obtained. Female (n¼ 233, 45.87%) and male children
(n¼ 275, 54.13%) were evenly distributed. The children were predominantly
White (n¼ 342, 67.32%), and the rest of them represented diverse minority
groups (n¼ 166, 32.68%). The minority groups included African-American,
Hispanic, Mixed, Asian, and Indian. We considered those as one group due to
the minimal cases in most minority groups. All students in the sample received free
or reduced priced lunch.

Measures

The PSC-17 was originally shortened from the full PSC (Gardner et al., 1999) using
exploratory factor analysis. The 17 items were on a three-point ordinal scale with
anchors of “Never”¼ 0, “Sometimes”¼ 1, and “Often”¼ 2. The three underlying
factors had high internal consistencies (internalizing: .79; externalizing and atten-
tion: .83). Item scores were summed and higher scores indicated a higher level of
behavioral and emotional problems in each subscale. Recently, researchers identi-
fied the same factors with high internal consistencies (internalizing problems: .82;

262 School Psychology International 41(3)



externalizing problems: .88; attention problems: .87) and established measurement
invariance of gender in preschool (DiStefano et al., 2017, Liu et al., 2020).

The MAP is a computer adaptive test and a norm referenced measure of student
growth over time (Northwest Evaluation Association, 2011). It is used primarily as
a formative assessment aiming to help teachers’ better target instruction based on
students’ test performance. The test had decent internal consistency and made
accurate classification decisions. Diverse validity evidence, such as content validity
and criterion-validity evidence, are provided in the test manual (Northwest
Evaluation Association, 2011). Rasch Unit Scale (RIT) scores were reported by
considering item difficulty to measure students’ achievement. The RIT scores were
transferred into norm curve equivalent (NCE) scores using national norms to
allow comparison across grade levels. The NCE scores were standardized scores
with a mean of 50 and standard deviation of 21.06. The MAP reading and math
NCE scores were used as the learning outcomes in the current study.

Data analysis

Data cleaning was performed in SPSS 23.0 and then transformed into M-plus
(Muth�en & Muth�en,1998-2012) for data analysis. Approximately 5% of the
MAP reading and math scores were missing from the sample. The Roderick J.
A. Little’s chi-square statistic for testing (Estimating Statistics and Imputing
Missing Values, n.d.) results indicated that these values were missing completely
at random (p> . 05). Therefore, the Expectation–Maximization method using an
iterative process was used to impute the missing data. The mean NCE scores of the
MAP reading and math after imputation were 38.83 (SD¼ 20.84) and 39.95
(SD¼ 20.54). There were no missing data in other variables.

In the modeling process, we considered the clustering feature of data, in which
one teacher rated multiple students’ behavior in the same classroom. The factor
structure of the PSC-17 was examined using confirmatory factor analysis (CFA) as
the factor structure has been well-established in previous settings. CFA is the
foundation of the following analysis to ensure the underlying factor structure is
tenable in the new setting (Kline, 2015). We then tested measurement invariance to
ensure that we had the same measurement and scaling properties across groups
based on the validated factor structure. The configural (same factor structure
across groups), metric (same factor structure and factor loadings across groups),
and scalar (same factor structure, factor loadings, and item thresholds across
groups) invariances were examined across groups for gender, ethnicity, and
grade level respectively.

Multiple Indicators Multiple Causes (MIMIC) model was further constructed
to investigate how gender, ethnicity, and grade level associated with the PSC-17
factors (i.e. internalizing, externalizing, and attention problems). MIMIC models
can be used to investigate manifest (observed) variables as predictors of latent
(unobserved) variables (Kline, 2015) with the assumptions of measurement invari-
ance across groups.
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We then examined whether behavioral and emotional problems were associated
with students’ learning outcomes (i.e. the MAP reading and math scores) by con-
trolling the three demographic variables to examine the predictive validity of the
PSC-17. Finally, mediation analyses were conducted to identify mediating effects
of three types of behavioral and emotional problems (externalizing, internalizing,
and attention problems) on the relationships between demographic variables (sex,
ethnicity, and grade level) and academic achievement levels (MAP reading and
math scores). For instance, there was a mediating effect of attention problems on
the relationship between gender and MAP reading scores. In total, 18 mediating
effects (3� 3� 2) were estimated.

Weighted least square mean and variance adjusted was used as the estimation
method for ordered ordinal data (Muth�en &Muth�en, 1998-2012). The following fit
information was used to locate the optimal solution of the CFA and the final
structural equation model. First, the ratio of chi-square value to degree of freedom
can be used as characteristics of model fit. A ratio of less than 3 indicates an
acceptable model fit (Schermelleh-engel et al., 2003). Then, a comparative fit
index (CFI) value of .95 or higher suggests good fit (Hu & Bentler, 1999).
The root mean square error of approximation (RMSEA) uses a value of .08 as
its cut-off to indicate adequate model fit (MacCallum et al., 1996). The Tucker–
Lewis Index (TLI) measures relative model fit and a value of .95 indicates accept-
able fit. The weighted root mean square residual (WRMR) is well suited for
categorical data because it incorporates the asymptotic variances into the compu-
tation (Finney & DiStefano, 2006). Values under 1 have been recommended
(DiStefano et al., 2018).

For measurement invariance testing, the models (configural, metric, and scalar)
were compared using the scaled chi-square difference tests between every two
models to determine if invariance can be established by adding constraints
across groups with the DIFFTEST option in M-plus. Although an insignificant
chi-square difference test result (p> .05) suggests invariance, researchers have sug-
gested it is an unrealistic criterion for building invariance with a large sample size
(Chen et al., 2005). Other fit indices, RMSEA, CFI, and TLI, were examined
across the configural and scalar models with the suggested cut-off values.
Specifically, CFI difference less than .01 would indicate a meaningful change in
testing measurement invariance (Cheung & Rensvold, 2002).

Results

Factor analysis and measurement invariance

The first set of analysis was conducted to find the optimal factor structure of
the PSC-17. The three-factor CFA model fit the data well (v2(116)¼ 276.974,
v2/df¼ 2.388, RMSEA¼ .052, CFI¼ .979, TLI¼ .976, WRMR¼ 1.392). The mod-
ification indices indicated that one item (i.e. does not listen to rules) should be loaded
on the factor of attention problems instead of the externalizing problems. Thus, the
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final CFA model was adjusted by making the minor revision. The final CFA model

illustrated better fit in terms of all fit indices (v2(116)¼ 242.175, v2/df¼ 2.088,

RMSEA¼ .046, CFI¼ .984, TLI¼ .981, WRMR¼ 1.269). Attention problems

and internalizing problems were positively related (.393). The externalizing problems

are moderately associated with internalizing (.553) and attention problems (.786).

All items were strongly loaded on the principal factor (Table 1). Cronbach’s alpha

among the three factors all exceeded .87, suggesting high internal consistencies.
The measurement invariance of gender, ethnicity, and grade level were estimat-

ed (Table 2). All models showed adequate model fit in terms of RMSEA, TLI, and

CFI, supporting configural, metric, and scalar models across demographic groups.

As the chi-square difference tests were sensitive to large sample size, the significant

results (i.e. gender—scalar and metric models) were considered acceptable as CFI

difference across models were smaller than .01 (Cheung & Rensvold, 2002). Thus,

MIMIC models can be constructed to investigate group comparisons.
Three demographic variables and learning outcomes (i.e. MAP scores) were

added to the model. The Final model showed adequate fit: v2(186)¼ 334.937, v2/
df¼ 1.801, RMSEA¼ .040, CFI¼ .979, TLI¼ .975, WRMR¼ 1.185, with almost

all fit indices within the suggested cut-off bounds. In addition, the factor loadings

were stronger in the final model compared with the final CFA model. The structural

MIMIC model included standardized regression coefficients from each covariate

Table 1. Confirmatory factor loadings of the PSC-17 (n¼ 508).

Items

Factor loadings

(final CFA)

Factor loadings

(final model)

Internalizing

problems

Feels sad, unhappy .986 .986

Feels hopeless .934 .933

Is down on self .917 .917

Seems to have less fun .839 .839

Worries a lot .803 .815

Attention

problems

Fidgety, unable to sit still .849 .847

Daydreams too much .772 .791

Has trouble concentrating .970 .973

Acts as if driven by a motor .892 .898

Distracted easily .951 .947

Does not listen to rules .911 .907

Externalizing

problem

Refuses to share .898 .890

Does not understand

other people’s feelings

.864 .877

Fights with other children .810 .820

Blames others for his/her troubles .902 .909

Teases other .837 .844

Take things that do not

belong to him/her

.797 .822
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being considered in the model and the identified factors (see Figure 1). Gender was

directly associated with externalizing (b¼ –.209, p< .001) and attention problems

(b¼ –.324, p< .001). Boys exhibited higher level of externalizing problems and atten-

tion problems than girls. In addition, boys had higher math achievement levels than

Table 2. Test of measurement invariance across gender, ethnicity, and grade level.

Models v2 (df) RMSEA

Diff v2 (df)

p value CFI TLI

Gender

Configural model 398.767 (232) .053 .982 .979

Metric model 412.762 (246) .052 13.818 (14)

.463

.982 .980

Scalar model 428.303 (260) .050 26.265 (14)

.024

.982 .981

Ethnicity

Configural model 374.826 (232) .049 – .987 .985

Metric model 389.003 (246) .048 12.334 (14)

.580

.987 .986

Scalar model 393.220 (260) .046 10.920 (14)

.692

.987 .987

Grade level

Configural model 362.786 (232) .047 .985 .982

Metric model 377.737 (246) .046 18.066 (14)

.204

.985 .983

Scalar model 385.837 (260) .044 9.651 (14)

.787

.986 .985

RMSEA: root mean square error of approximation; CFI: comparative fit index; TLI: Tucker–Lewis Index.

Figure 1. The PSC-17 in structural equation modeling framework.
Note: Statistically significant relationships are shown in the figure, and numbers in parentheses are
mediating effects.
*p< .05.
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girls (b¼ –.114, p< .001). Ethnicity was directly associated with the MAP reading
scores (b¼ .126, p¼ .004) and math scores (b¼ .129, p¼ .001). White children scored

higher in reading and math than students in diverse minority groups. Older children
had lower MAPmath scores (b¼ –.127, p¼ .009). The severity of attention problems

was directly associated with the MAP reading scores (b¼ –.475, p< .001) and math
scores (b¼ –.542, p< .001), whereas internalizing problems was not significantly asso-

ciated with learning outcomes. Interestingly, more externalizing problems were related
with higher MAP math scores (b¼ .245, p¼ .003).

Of all tested mediation effects, only two of them were statistically significant.
Specifically, gender indirectly influenced MAP reading scores (b¼ .154, p< .001)

and math scores (b¼ .175, p< .001) through attention problems. In other words,
girls, who tended to have lower attention problems, were more likely to have

higher MAP reading and math scores.

Discussion

This study investigated the underlying factor structure and measurement invari-
ance of gender, ethnicity, and grade level of the PSC-17 for students in grades one
and two. It also investigated the complex relationships among three types of

behavioral and emotional problems (internalizing problems, externalizing prob-
lems, and attention problems), demographic characteristics, and students’ learning

outcomes as measured by MAP reading and math scores.

Theoretical contributions

First, the three factor-structure of the PSC-17 was validated in elementary schools
with a minor change. The item of “Do not listen to rules” was interpreted as a
typical symptom of externalizing problems in primary care settings (Gardner et al.,

1999), while it was primarily loaded on the factor of attention problems in the
current study. The minor change might be due to the setting difference in

the current sample (i.e. school-based settings and teacher ratings) compared with
the original sample (i.e. primary care setting with parent ratings). “Listening to

rules” may be more of a reflection of attention issues in classrooms.
The measurement invariance was supported by comparing model fit indices

including three layers of constraints (i.e. configural, metric, and scalar) across
demographic groups. The results for gender invariance were generally in concor-

dance with previous literature on measurement invariance of the PSC-17 in the
preschool setting (Liu et al., 2020).

The results of the final model indicated that certain demographic characteristics
were associated with the underlying constructs measured by the PSC-17 and

students’ learning outcomes. Males were more likely to be reported as having
attention problems and externalizing problems than females, which was consistent

with previous literature (Borowsky et al., 2003; Foster, 2005; Rucklidge, 2010;
Zevenbergen & Ryan, 2010).
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Inclusion of gender norms when scoring protocols may provide more precise

estimation of children’s behavioral and emotional problems. This should be

considered in the process of validating PSC-17 cut-off scores in school-based

settings. Ethnicity was not significantly related to any subscales in the PSC-17.

Thus, ethnicity was not a significant factor that relates to teachers’ ratings of the

PSC-17, which is a good feature of a screening scale. The results were generally in

line with the varied results in previous literature (Cole et al., 1998; Pastor et al.,

2015). In other words, such associations may differ by research settings. Finally,

there was no difference in the PSC-17 subscale scores across grade one or grade

two students, which suggests that the differences may not be striking in the current

setting. These results should be interpreted with caution as only two grade levels

(first and second) were examined. It is unclear if similar findings would emerge in

samples representing a larger range of grade levels.
Next, students with more attention problems had lower achievement levels on

the MAP reading and math tests. Researchers have documented that ADHD is

related to poor reading and math standardized test scores (Loe & Feldman, 2007).

The results of the current study were consistent with the previous literature

(Frazier et al., 2007; Polderman et al., 2010; Rabiner et al., 2004; Wu et al.,

2014). As attention problems impact students’ reading and mathematics skills,

appropriate screening can help teachers identify students at risk of attention prob-

lems so that early intervention can be provided to help students improve

their attention and academic performance levels. Interestingly, more externalizing

problems were related to higher math scores, which was inconsistent with previous

research findings (e.g. Schwartz et al., 2006; Wu et al., 2014).
There were no significant relationships between internalizing problems and

children’s learning outcomes. Although the relationships are generally well

documented (Chen et al., 1997), the results in the current study suggest that

such relationship may not be obviously enough to be detected in the screening

process in such a short period (i.e. around six months). Attention problems and

externalizing problems may be more related to the short-term deficiencies in math

and/or reading abilities compared with internalizing problems. In addition, some

researchers did not find significant relationships between behavioral and emotional

problems and academic performance either (Reinherz et al., 1993).
A significant relationship was identified between demographic variables and

students’ achievement scores. First, compared with boys, girls tended to have

lower attention problems which in turn were related to higher MAP reading and

math scores. The conclusions were consistent with findings of a recent meta-

analysis (Voyer & Voyer, 2014), in which researchers concluded that females

perform better in courses, such as language, mathematics, and science than

males. Interestingly, boys had higher math scores than girls in the current study,

and there was no significant difference between groups in reading scores if atten-

tion problems were not considered as a mediator. This result in the current study

suggests the dual role of attention problems in influencing MAP scores and
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mediating the relationships between gender and MAP scores. In practice, selection

of mediators varies based on researchers’ interests and hypotheses.
White students exhibited stronger reading and math skills than minority stu-

dents in different groups. Previous studies have found such achievement gaps

between White and minority students in early childhood, such as a Hispanic-

White gap, Asian-White gap, and Black-White gap (Curran & Kellogg, 2016).

Narrowing the racial gap in academic achievement is essential for maintaining

equality in education. Finally, as students move to higher grade levels, they

tended to have lower math scores. This was consistent with previous literature

(Nelson et al., 2004). However, the current sample only included two grade

levels, and we considered grade levels as a covariate for learning outcomes.

We were thus conservative on drawing conclusions about the relationship between

grade level and learning outcomes.

Practice implications

The study results could benefit school psychologists, teachers, and parents who

may want to use the PSC-17 as a tool to assess children’s problems. First, schools

may work with teachers to incorporate this free tool into the universal screening

process. School psychologists should be well-equipped with the skills to consult

with other stakeholders about implementing relevant interventions for children

who are at behavioral and emotional risk. As the scale is short, it may also be

considered as a progress monitoring tool to investigate the effectiveness of certain

interventions, although additional psychometric evidence for this purpose is

needed. In addition, this tool may be especially useful to track how attentional

problems at school associate with academic learning outcomes. School psycholo-

gists, teachers, and parents may work closely with those children who have severe

attentional issues at schools and hopefully improve the academic achievement

levels by addressing related problems.

Limitations and future research directions

The present study has several limitations. First, we only included gender, ethnicity,

and grade level as factors associated with children’s behavioral and emotional

problems and learning outcomes. Other factors such as socio-economic status

and the structure of the family should be considered to form a more comprehensive

view. The study also only involved children in lower grades and future studies

should be conducted in higher grade levels to figure out the behavioral and emo-

tional patterns in different age groups as the scale was originally designed for

children aged 4–16 years.
We also had a sample of children from one school, all of whom qualified for free

or reduced priced lunch, which limited the generalizability of the findings to other

school and socio-economic settings. Previous studies have identified the achievement

gaps between White and a specific minority group. For instance, on average, White
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students have higher mathematic and reading scores than Black and Hispanic stu-
dents (Musu-Gillette et al., 2016; Reardon & Galindo, 2009). However, there were
very few children in different minority groups, so we collapsed all minority children
into one group in the current study. The achievement gaps among different ethnic
groups should be examined with a qualifying sample in the future.

The current research briefly reported the mediating effects of attention problems
on the relationships between gender and academic achievement levels. No detailed
information was reported due to the focus of the study. Future studies can analyze
the mediating role of behavioral and emotional problems on other relationships
such as parental involvement and learning outcomes. Cut-off score analysis should
be considered in the PSC-17 validation for it to be used as an universal screening
tool to identify children’s behavioral and emotional risk.

Certain relationships among variables were inconsistent with the previous liter-
ature. Researchers may conduct meta-analysis on such relationships to obtain
more definitive conclusions. Finally, the PSC-17 is available in other languages,
such as Spanish and Chinese. To date, no known studies have been conducted to
validate the PSC-17 in the school setting outside of the United States. Researchers
in other countries may consider validating the scale as a universal screening tool in
their cultures. The forms can be freely accessed at this website: https://massgeneral.
org/psychiatry/treatments-and-services/pediatric-symptom-checklist.

Despite the limitations, this study expanded the usage of the PSC-17 to the
school environment and more diverse grade levels. Also, the study highlights the
potential relationships among attention problems, gender, and learning outcomes
for schools, teachers, and parents.
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