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Abstract

A recent study (Bryant & Wilson, 2020) investigates disproportionality of Charter High School students’
suspensions due to students’ ethnicity, socioeconomic status and gender, and it concludes that ethnicity and
social status significantly affect students’ suspension. Many researches argue that parental activity is
significantly related to improved students’ outcome (e.g., see Liu et al., 2020). However, the parental and family
involvement activities have not been investigated in relation to the high school students’ suspension. The
purpose of this study is to investigate high school students’ suspension due to ethnicity, socioeconomic status
and gender adjusted for the parental and family involvement factors in education and vice versa, by employing
the data from the United States National Household Education Surveys. Bivariate analyses suggest that six out of
the eight parental factors are significantly related to high school students’ suspension (chi-squared p-
value<0.05). Adjusted multiple logistic regression analyses suggest that four out of the eight parental
involvement factors significantly (p-value<0.05) affect high school students’ suspension with non-parental
involvement showing higher odds of suspension. Our findings have significant implications for practicing and
policymaking, as educators and policymakers seek to reduce students’ suspension in the face of adverse
students’ outcomes.
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1. Introduction

Students’ suspensions are disciplinary actions in response to students’ behavior, which include in-school or out-
of-school suspensions and expulsions from schools (National Center for Education Statistics, 2019). Students
receive temporary removal from the regular classes to be kept with the direct supervision of school personnel for
at least half a day. In an out-of-school suspension, students receive temporary removal from the regular school to
be sent in alternative settings. For an expulsion, students receive removal from the regular school for the
remainder of the school year or longer in accordance with local education agency policy.

Evidence of disproportionate students’ suspension exists in the United States (Arcia, E., 2007; Bland & Mitchell,
2018; Gopalan & Nelson, 2019; Hoffmann, 2017; Lewis et al., 2010; Loveless, 2017; Morris & Perry, 2017,
Skiba et al., 2012; Smith & Harper, 2015; Sparks, 2018; Stetson & Collins, 2010), with students of color
receiving two to three times higher suspension rates compared to students with other ethnic groups at the
elementary, middle, and high school levels (Bland & Mitchell, 2018; Morris & Perry, 2017; Skiba et al., 2012;
Sparks, 2018). Research also suggests that the disproportionate suspension of students of color is a national
problem and a disturbing issue for schools in the United States (Bland & Mitchell, 2018; Lewis et al., 2010;
Loveless, 2017; Morris & Perry, 2017; Skiba et al., 2012; Sparks, 2018; Stetson & Collins, 2010).

The adverse consequences of students’ suspensions are quite enormous. Suspension is related to the lower rates
of academic achievement for students of color (Gregory et al., 2010) and it may increase disciplinary referrals
(Atkins et al., 2002). Repeatedly disciplined students are more likely to drop out from schools (Fabelo et al.,
2011). Suspended students are often viewed as problem students, a perception that is difficult to change
(Kennedy-Lewis et al., 2016; Weissman, 2015). Suspension may lead to subsequent participation in juvenile and
criminal justice systems (Fabelo et al., 2011; Noguera, 2003; Toldson, 2011), and it may have tremendous
economic costs to the lives of suspended students, the school and society (Marchbanks et al., 2015). Suspensions
funnel students of color out of classrooms and into jail cells (Weissman, 2015).
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Given the evidence of disproportionate students’ suspensions and the noted adverse consequences of
suspensions, it has become inevitable to look for factors that might contribute in the reduction of high school
students’ suspension. Since the previous studies did not address the factors that may contribute to why students
are being suspended (Bryant & Wilson, 2020), they have addressed the contribution of a few factors such as
socioeconomic status, gender, and ethnicity in reference to suspension in a local affiliated charter high school in
southern California. We postulate that parental involvement in education would assist in reducing students’
suspension. Understanding significant parental involvement types may contribute towards intervention or
incentives for higher parental involvement in education. In this note, we would like to refer to a good number of
researches which focus on ways parents can get involved in school activities or education (Reinke et al., 2019;
Smith & Sheridan, 2019) or how parental involvements impact in students’ achievement or performance (Boonk
et al., 2018; Dotterer & Wehrspann, 2016; Grace & Gerdes, 2019; Smith & Sheridan, 2019; Tan et al., 2019;
Thompson et al., 2017), including Liu et al. (2020), which provides a further more literatures addressing the of
benefits of parental involvement in education. However, none of these studies address the contribution of
parental involvement in relation to high school students’ suspension and of its reduction.

This study investigates if parental involvement factors directly or adjusted for students’ ethnicity, socioeconomic
status, and gender predict the likelihood of high school (HS) students’ suspensions using a broad database due to
the National Household Education Surveys 2019. Findings of this study are expected to instrumental to
educators and policymakers as they seek to reduce students’ suspension in the face of adverse students’
outcomes.

2. Methods

In this section, we outline aim of this study, research questions and hypotheses, sample, and statistical analyses
techniques.

2.1 Aim of the study

The aim of this study is to determine if parent and family involvement (PFI) factors predict the odds of high
school students’ suspension in the United States, adjusted for ethnicity, socioeconomic status, and gender, and
vice versa. The specific aims of this study are

(1) to investigate if ethnicity, socioeconomic status, and gender predict the odds of high school students’

suspension;

(i) to investigate if the set of eight PFI factors such as attending a school event (ase), serving as a volunteer
(vol), attending school meeting (asm), attending parent - teacher organization meeting (aptm),
attending parent - teacher conference (aptc), participating in fundraising (fund), serving on school
committee (sosc), meeting with guidance counselor (mwgc) predict the odds of high school
students’ suspension;

(iii) to investigate if any of the set of factors in (i)-(ii) adjusted for the other set predict the odds of the high
school students’ suspension.
This study extends the existing literature such as Bryant & Wilson (2020) by incorporating PFI factors in
predicting the likelihood or odds of high school student’ suspension in the United States.
2.2 Research questions and hypotheses

We formulate the following research questions and hypotheses to fulfil our aims:

Research Question I: Are eight PFI factors as well as ethnicity, socioeconomic status and gender associated with
high schools’ student suspension?

Null Hypothesis 1: PFI factors as well as ethnicity, socioeconomic status and gender are not associated with HS
student’s suspensions.
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Alternative Hypothesis 1: PFI factors as well as ethnicity, socioeconomic status and gender are associated with
HS student’s suspensions.

Research Question 2: What are the predictive relationships between PFI factors as well as ethnicity, gender, and
socioeconomic status for the odds of HS students’ suspensions?

Null Hypothesis 2: PFI factors as well as ethnicity, gender, and socioeconomic status do not predict the odds of
HS students’ suspensions.

Alternative Hypothesis 2: PFI factors as well as ethnicity, gender, and socioeconomic status do predict the odds
of HS students’ suspensions.

2.3 Sample

This study utilizes a sample of 6,086 high school students with a complete suspension status available from the
Parent and Family Involvement (PFI) in Education Survey 2019, which represents a population of 51.5 million
K-12 students covering the 50 States and the District of Columbia of the United States. It is to be noted that the
PFI has been administered as part of the National Household Education Surveys (NHES) Program (2019). The
sample of 6,086 high school students has been derived from the actual sample of 16,446 K-12 students
representing the specified population in the PFI Surveys 2019.

The response variable, suspension status (Yes/No), is defined by in-school suspensions or out-of-school
suspensions or expulsions from schools. Predictors are eight PFI factors (each with values Yes/No) as well
gender, ethnicity (having values 1=Non-Hispanic White, 2=NH Black, 3=Hispanic, 4=NH Asian/PI, and
5=Others) and socioeconomic factor defined by the poverty status (poor, non-poor) due to the algorithm in
Hanson et al. (2020).

The NHES or the PFI surveys are equipped with a survey weight variable named FPWT (called the final parent
interview weight), which has been utilized in all analyses under taken in this study. For presentational
convenience we use the notation W; to refer to the weight assigned to sampling unit j in the study.

2.4 Analysis Methods

In order to answer research question 1 and test of related hypotheses, we perform bivariate analyses by
implementing chi-squared test. For any sampling unit j, let i/; denote the sampling weight available from the
NHES or PFI surveys 2019. For each predictor factor with levels ¢ — 1.Z.....I and suspension status k, k — 1if
suspended (or 2 if non-suspended), let i, = ¥ ; W:(i. k) such that W; ii. k) = W, if the sampling unit j belongs
to the cell (i, k). Then, Wy, refers to the estimated weighted of total in the (i, k) cell. Similarly, let N and iV,
refer to estimated weighted total in row i and column &. Under these notational simplicities, we can form the
following bi-variate summary table for each predictor factor and suspension status of the students

Response (Suspension status)

Factor levels Yes = 1 Mo= 2 Total
1 Ny, N, W,
z ﬁ"T:J. 'n:: ﬁ:
! N,y N ,
Total K, N, )
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Then, the chi-squared test of association between a given factor and high school student’s suspension is given by
the following test statistic

ZZ{’%’.K — Ey)

i=1 k=

LA x;if Wy ¥

which is distributed as Chi-squared (¥ %) with degrees of freedom (I — 1}, where E, k= and NV = E W

We utilize SAS Proc SurveyFreq procedure for implementing this test (SAS Institute, 2017)

To answer research question 2 and related hypotheses, we employ three models of multiple logistic regression
analyses—(i) Model 1 (M1) incorporating factors such as gender, ethnicity and socioeconomic status
(unadjusted due to PFI factors), (ii) Model 2 (M2) with PFI factors (unadjusted due to gender, ethnicity and
socioeconomic factors) and (iii) finally model 3 (M3) with PFI factors and gender, ethnicity and socioeconomic
status to investigate the adjusted effect of a given factor when other factors are considered fixed. The general

form of an L-factor multiple logistic regression model with Ith factor having I; labels is specified by
L -t

.[ugl:— —H+ZZE,, X

where 7 is the probablhty of receiving a suspension, e is the intercept and fyis the effect of ith level of Ith
factor, [ = 1.2,....L;i = 1.2, ....I;. For each factor, one level of a factor will be considered as a base-label
category, which enable us to evaluate risk of the event for a given factor level compared to the base level, when
other factors remain fixed. In this paper, we analyze the risk of suspension defined by the odds-ratio estimates
due to PFI factors and other underlying factors. We utilize SAS Proc SurveyLogistic procedure (SAS Institute,
2017) to implement models M1-M3

3. Results

This study shows that 15.4% students receive high school suspensions. The results of research question 1 and
related hypotheses are derived from the bi-variate analyses of the predictors for possible association with high
school students’ suspension via chi-squared tests. The summary of the results is presented in Table 1 in terms of
percent (%) received suspension (Yes or No), along with the standard error (SE) of the % estimates, and values
of the Chi-squared test (chisq) together with the associated p-values (pvalue).

Table 1: Results of Chi-squared Tests of Association Between Various Factors and High School Students’
Suspension Status

Received suspension

Yes No

Variables Values % SE (%) % SE (%) chisq pvalue
Gender Male 10.9  0.67 41.6 093

Female 4.6 0.49 43.0 094 45.8 <.0001
EthlllClty (eth) IZNH-WhltC 6.6 0.44 42.2 0.90

2=NH-Black 3.9 0.51 9.1 0.58

3=Hispanic 34 0.38 23.0 0.89

4=Asian/PI 0.6 0.34 5.8 0.41

5=0thers 0.9 0.15 4.4 0.37 36.3 <.0001
Poverty (pov) 1=Poor 2.7 0.31 9.1 0.60

2=Nonpoor 12.7 0.75 75.5 091 14.8 0.0001
Attend school event 1=Yes 9.1 0.61 60.6 0.96
(ase) 2=No 6.4 0.57 24.0 0.83 20.7 <.0001
Serve as volunteer (vol) 1=Yes 3.0 0.33 27.0 080

2=No 124 0.75 57.5 0.95 25.1 <.0001
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Attend school meeting 1=Yes 109 0.66 663 094
(asm) 2=No 4.5 0.50 183 0.74 7.9 0.0048
Atten parent teacher 1=Yes 5.9 0.46 325 090
org. meeting (aptm) 2=No 9.6 0.69 52.1 0.96 0.0 0.8906
Attend parent teacher 1=Yes 9.0 0.61 450 094
conference (aptc) 2=No 6.5 0.57 39.6 0.93 2.6 0.108
Participate in fundraising 1=Yes 5.7 0.54 41.8 093
(fund) 2=No 9.7 0.64 42.8 094 16.0 <.0001
Serve on school 1=Yes 0.9 0.16 10.0 0.50
committee (sosc) 2=No 145 0.78 74.6  0.86 15.6 <.0001
Meet with guidance 1=Yes 8.4 0.54 38.1 0.93
2=No 7.0 0.64 46.5 094 9.5 0.002

counselor (mwgc)

As we see from the results of Table 1, all the factors are significantly associated (pvalue<0.05) with high school
students’ suspensions, except for two PFI factors— attending parent teacher organization meeting (aptm) and
attending parent teacher conference (aptc).

In order to investigate and quantify the effects of underlying factors in predicting the likelihoods or odds of high
school students’ suspension, let us turn our attention to the results of multiple logistic regression models in
Tables 2-4. In Tables 2-4, the reported odds ratio estimates (ORest) are the exponentiated values of the estimates
of the model parameters, which are popular ways of measuring risk of an event due to various factor levels
compared to the reference factor level. The reported point estimates of OR (ORest) along with the corresponding
95% confidence interval (CI) measure risk or odds of high school students’ suspension for a given factor level
compared to the reference level when other factors remain fixed. The significance of a factor level can be
assessed looking at the p-value of the test of the model parameter or 95% Cls of the odds ratio. If confidence
interval estimates of a given factor level include 1, the factor level is interpreted as statistically insignificant
compared to the reference level when other factors remain fixed. Likewise, if the confidence interval estimates
of a given factor level do not include 1, the factor level is interpreted as statistically significant compared to the
reference level when other factors remain fixed. Given these facts, for example, in Table 2, as we see the
estimated odds of suspension of male students are 2.53 times the odds of female students with 95% CI: (1.93,
3.22), not including 1.

Table 2: Effect of Ethnicity, Gender and Poverty from M1 of Multiple Logistic Regression Analysis (Unadjusted
Due to PFI Factors)

Effects Est tValue Pvalue OR 95% CI (OR)
eth2 vs 1 0.976 5.55 <.0001 2.66 (1.88, 3.75)
eth3 vs 1 -0.096 -0.65 0.5170 0.91 (0.68,1.21)
eth4 vs 1 -0.348 -0.59 0.5580 0.71 (0.22,2.26)
ethSvs1 0.224 1.12 0.2607 1.25 (0.85, 1.85)
gender 1 vs 2 0.927 6.68 <.0001 2.53 (1.93,3.32)
pov1vs2 0.495 3.02 0.0025 1.64 (1.19, 2.26)

It is evident from the results of Table 2 that ethnicity is a significant factor which predicts the higher odds of
suspension in NH-Black students (OR=2.66, 95% CI: 1.88-3.75) compared to the NH-White students (reference
group). However, the odds of high school students’ suspension in Hispanic, Asian/PI and Others (other race)
compared to NH-White students are not significant. There is a clear evidence in the higher odds of suspension
for male high school students (OR=2.53, 95% CI: 1.93-3.32) compared to female students. Socioeconomic status
measured by poverty shows that poor high school students have higher odds of suspension compared to non-poor
students.

In Table 3, while investigating the PFI factors for possible odds of suspension disproportionality, it is evident
that six out of eight PFI factors are related to the disproportionality of high school students’ suspension. Indeed,
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students with parents non-engaged in PFI activities such as attending school events (ase), serving as volunteers
(vol), attending school meeting (asm) and serving on a school committee (sosc) have higher odds of suspensions
compared to students whose parents are engaged in such activities. However, PFI factors involving in
fundraising (fund) and attending parent teacher organizing meeting (aptm) are not significant for the odds of
high school students’ suspensions. PFI factors meeting with guidance counselor (mwgc) and attending parent
teacher conference (aptc) are found to be preventing factors in that students with parents non-engaged in such
activities have lower odds of suspension compared to students with parent engaged in such activities.

Table 3: Effect of PFI Factors from M2 of Multiple Logistic Regression Analysis (Unadjusted for Ethnicity,
Gender and Poverty)

Effects Est tValue Pvalue OR 95% CI (OR)
ase2 vs 1 0.357 2.77 0.0056 1.43 (1.11, 1.84)
vol 2 vs 1 0.430 2.70 0.0069 1.54 (1.13,2.10)
asm 2 vs 1 0.317 2.19 0.0283 1.37 (1.03, 1.82)
aptm 2 vs 1 -0.118 -0.89 0.3755 0.89 (0.69, 1.15)
aptc 2 vs 1 -0.334 -2.57 0.0103 0.72 (0.55, 0.92)
fund 2 vs 1 0.199 1.40 0.1609 1.22 (0.92, 1.61)
sosc 2 vs 1 0.456 2.11 0.0347 1.58 (1.03, 2.41)
mwgc 2 vs 1 -0.483 -3.64 0.0003 0.62 (0.48, 0.80)

Table 4: Adjusted Effects of PFI Factors, Ethnicity, Gender and Poverty (Measure of Socioeconomic Status)
from M3 of Multiple Logistic Regression Analysis

Effects Est tValue Pvalue OR 95% CI (OR)
ase2vs 1 0.351 2.61 0.0092 1.42 (1.09, 1.85)
vol 2 vs 1 0.366 2.33 0.0197 1.44 (1.06, 1.96)
asm 2 vs 1 0.289 1.87 0.0616 1.34 (0.99, 1.81)
aptm 2 vs 1 -0.101 -0.74 0.4582 0.90 (0.69, 1.18)
aptc 2 vs 1 -0.221 -1.72 0.0860 0.80 (0.62, 1.03)
fund 2 vs 1 0.187 1.32 0.1857 1.21 (0.91, 1.59)
sosc 2 vs 1 0.426 2.00 0.0458 1.53 (1.01, 2.32)
mwge 2 vs 1 -0.446 -3.34 0.0008 0.64 (0.49, 0.83)
eth2 vs 1 0.867 442 <.0001 2.38 (1.62, 3.49)
eth3 vs 1 -0.234 -1.56 0.1190 0.79 (0.59, 1.06)
eth4 vs 1 -0.447 -0.77 0.4416 0.64 (0.20, 2.00)
eth5vs 1 0.170 0.79 0.4321 1.19 (0.78, 1.81)
gender 1 vs 2 0.887 6.37 <.0001 243 (1.85,3.19)
pov 1 vs2 0.362 2.11 0.0345 1.44 (1.03, 2.01)

As we look at the results of Table 4, for adjusted effects of underlying factors, it appears that the significance of
some predictors in Table 2 and Table 3 are retained, and changed for others. Note that after adjusting for gender,
ethnicity and poverty, the PFI factors such as attending school meeting (asm), attending parent teacher
organizing committee (aptm), attending parent teacher conference (atpc) are not significant for high school
students’ suspension. Effects of other factors seem to have similar impact on suspension odds of high school
students.

4. Discussion and concluding remarks

Disproportionate use of students’ suspension is noted in the United States, with evidence of higher suspension
for students of color (Arcia, E., 2007; Bland & Mitchell, 2018; Gopalan & Nelson, 2019; Morris & Perry, 2017,

22



Mathematical Theory and Modeling www.iiste.org
ISSN 2224-5804 (Paper) ISSN 2225-0522 (Online) L'—irl
Vol.11,No.4, 2021 “s E

Skiba et al., 2012; Sparks, 2018). Enormous adverse consequences of disproportionate suspensions have also
been reported in literatures (Atkins et al., 2002; Balfanz et al., 2007; Fabelo et al., 2011; Gregory et al., 2010;
Hoffmann, 2017; Kennedy-Lewis et al., 2016; Marchbanks et al., 2015; Noguera, 2003; Toldson, 2011;
Weissman, 2015). For an example, suspensions funnel students of color out of classrooms and into jail cells
(Weissman, 2015). Higher rates of suspension may have tremendous economic costs for the suspended student,
the school, and the society (Marchbanks et al., 2015). Suspension practices are clear predictors of student
dropout rates, graduation rates, and poor postsecondary outcomes (Balfanz et al., 2007).

Due to the noted evidence of disproportionality of students’ suspensions and adverse consequences it might have
in students’ lives, economy and society, it has become necessary to look for factors contributing students’
suspension and of its reduction. While a recent study (Bryant & Wilson, 2020) tries to address the contribution
of a few factors such as socioeconomic status, gender, and ethnicity in reference to high school students’
suspension, it limits to a designated Charter high school in southern California. Therefore, the relevance of the
findings may only be applicable to this school or to schools of similar sizes or demographic compositions
(Bryant & Wilson, 2020). Also, their study does not include parental involvement factors in response to the
suspension, not been investigated before as well. We believe that parental involvement activities in education
would have a positive impact in reducing students’ suspension. To justify our belief, we investigate parental
involvement activities for possible association with suspension and its role on students’ suspension odds.

Our study noted that NH-Black students have higher suspension odds (compared to NH-White students), a
conclusion similar to (Bland & Mitchell, 2018; Loveless, 2017; Morris & Perry, 2017; Skiba et al., 2012; Sparks,
2018). Conclusions of this study mostly agree with the conclusion of Bryant and Wilson (2020) with the
exception that this study concludes that gender is a significant factor of suspension disproportionality. Our
research findings supplement the findings of Bryant and Wilson (2020) in relation to the predictors of high
school students’ suspension odds due to the parent and family involvement factors. We provide evidence of
disproportionate suspension odds due to parental involvement activity factors. Understanding significant parental
involvement types and of their contributions towards the reduction of suspension episodes will be of great use in
determining intervention or incentives for higher parental involvement in education, and thereby in the reduction
of high school students’ suspension. Given the insights and findings of this study, it will have a significant
implication for practicing and policymaking and will be an instrumental to educators and policymakers as they
seek to reduce students’ suspension in the face of adverse students’ outcomes.

Our study utilizes a broader-scale and nationally representative sample, and therefore, the conclusions being
made are expected to be in relevance to the existing suspension disproportionality use in the United States.
However, this study did not have any scope to investigate as to why non-engagement in meeting with guidance
committee counselor (mwgc) or attending parent teacher conference (aptc) are found to be preventing factors
regarding high school students’ suspension. Further research could be targeted to investigate how students could
be educated about the adverse effects of high school suspensions’ by increasing significant parental involvement
activities.
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