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ABSTRACT

The United States public schools promote inclusion and educational eqoitga
diverse student populatienConsderable and growing numbers of studenit$
categorical disabilities and Limited English Proficiency (LBR) enrolled in regular
classroomsThe systemic barriers in learning that they have could impact teacher
perceptios and decisions about teachinggtices as well asheteaching profession.
These students have challendgled 2 science, technology, engineering, and mathematics
(STEM)teacherso provide highquality, accommodativeervice and equitable
educational opportunitiea an increasingly STH-infused societyProfessional
developmenassociated with teachirggudents with disabilities and LE®critical to
inform in-serviceSTEMteachersvi t h t hese studepdonote | earning
student succesEffective preparation and support helimtain teaber satisfaction and
retention wittn theteachingprofessionHowever, thedvels and perceptiorns STEM
teacher participation isuchprofessional developmerdand whether the service load and
professional development regarding the concegnedps of students associteith
teacher satisfaction and retenti@main unclear

This dissertation addressthese issues through twesearch studiassing
secondary analysis ttie20112012 School and Staffing Survey Teacher Questionnaire
(SASS W) national dataseT he first study focusedn K-12 STEMeducator
participation and perceived utility regarditigeir professional developmeskperience
concerning students with disabilities and LERiantitative aalysisrevealedan overall
lower levelof participation and perceived utility of such professional development for
STEM educators comparedat) othereducatorsThe second study examintzhcher
satisfaction and intent to remain in teaching, as wehasrelationshig to teacher
service bad and professional development specific to studeititsdisabilities and LEP.
Resultsndicatal thatK-12 STEM educators were less likely to feel satistiemhtenton
remainng in teaching compared to the remaindertbe&teaching populatior.ogistic
regressions showed thegrvice load of students with LE#Pedictedieacher satisfaction
andparticipation inprofessional development concerning students with disabilities
associated with teachetent to remain in STEM education, especially for saenc
educatorsThese findings collectively suggested the necessity and demands of sufficient
and useful professional development offerings regarding the two concerned groups of
students in inclusive STEM education settings.
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Chapter 1. Introduction to the Dissertation
Background

The United States is considered as one of the most diverse countries in the world. As a
projedion of thefuturelandscape of the human resouwdgthin the United States, the U.S. public
school system promotes inclusion and educational equity among diverse student populations.
Thelndividuals with Disabilities EducatioimprovementAct (IDEA) of 2004, mandates a free
and appropriate public school education for all children and youth with disabilities and requires
that these students with disabilities be educated in general classrooms to the greatest extent
appropriate. There has been reported@h¥amillion, or 13 percent of public school students
receivedspecial education services duritng 201213 school yeafNational Center for
Education StatisticeNCES], 2015). Almostall of these studentsad learning experiensé
general classs The erollmentof schoolage children and youth served under IDEAhe
201213 school yeais presented in Figure 1 Thenational data showed that 95 percent of
schootage children and youth served under IDEA were enrolled in regular schndlthe
majority of them spen80 percent or more timeithin general classgdNCES, 2018). This

indicatedthat many school teachdradstudents with disabilities in their regular class.

1%
306 1% Regular public schools - 95%
Separate schools (public or private) for students with
disabilities - 3%
u Regular private schools - 1%
95% u Separate residential facilities (public or private),

homebound or hospitals, or correctional facilities - 1%

Figure 1-1. Enroliment of schoedge children and youth ages?8 served unddDEA inthe201213
school yearDataretrieved fromfiChildren and Youth With Disabilitiésy National Center for
Education Statistics, 20158 The Condition of Education 2015.



IDEA identified a list of 13 categories of disabilities for children andtly@ages three
through twentyone to receiv@rotections and services$) autism; 2) deablindness; 3) deafness;

4) emotional disturbance; 5) hearing impairment; 6) intellectual disability; 7) multiple
disabilities; 8) orthopedic impairment; 9) other tieanpairment; 10) specific learning

disability; 11) speech or language impairment; 12) traumatic brain injury; and 13) visual
impairment (including blindnessiNational Dissemination Center for Children with Disabilities
2012). These categories do natlude students who speak a foreign language but have linguistic
barriers in English.

Immigrants bring their cultures and languages to this country. The U.S. Census Bureau
(2015) reported that there are over 350 languages spoken in United States homesid.ing
diversity has changed rapidly in the United States during the past decades. The number of people
speaking a language other than English at home increased by 158.2 percent nationwide from
1980 to 2010 (Ryan, 2013). More recently released data fra® @6nsus Bureau American
Community Survey (ACS) showed that the number has reached 61.8 million, consbiging
fifth of the United States population, and about 41 percent among them or 25.1 million people
were categorized as individuals with Limiteddlish Proficiency (LEP). Children raised in these
families may have relatively low proficiency in English. In 1990, 6.3 million students between
ages five to seventeen spoke a language other than English, and nearly 2.4 million spoke English
with difficulty (NCES, 1994). Itheschool year 20123, there were estimated 4.4 million or 9.2
percentf public school students identified asdlish language learners (ELLS). The number of
students with LEP nearly doubled during the two decades (see Figlivehlle the total public

school enroliment only increased about 20% during the meantime (NCES, Zbddéily)state



had ELLs for public schools enrollment, from the lowest percentage at 0.7 percent in West

Virginia to the highest at 22.8 percent in Californi&C@§ 201%).

5,000,000 4.400,000

4,000,000

3,000,000
2,400,000 = Estimated public school

2,000,000 students with LEP
1,000,000 I
0

1990 2012-13

Figure 1-2. Public school students with LEP in 1990 and 20320 at a r et r The @oeditionfof o m A
Education 199406, by National CEngliskeLangdagereafasu c at i on
by National Centefor Education Stastics, 2015¢in The Condition of Education 2015

Students who have linguistic barriers are commonly substantially disadvantaged in school
and categorized as-ask students (Levinson, Cookson, & Sadovnik, 2014). There are various
criteria to define stuehts who are not proficient in English at national and state levels for
demographyprogram eligibility, and other purposes (Liu, Thurlow, Erickson, Spicuzza, &
Heinze199% . I n the current series of studies, stu
whasenative or dominant language is other than English and who have suffidigculty
speaking, readingvriting, or understanding the English language as to deny them the
opportunity to learn successfully in an Englgteakingp nl y ¢ | as s @b m10).( NCES,

Conceptual Framework

Students with disabilities and LEP often leasystemic barriers to engage in class
activities (Newman et al. 2011). Students with disabilities usually have trouble in receiving and
expressing knowledge that is preseritetbrmats conventionally used in classrooms. This is

similar for students with LEP, the language and cultural barriershmdgrthem from

3



understanding instruction or accomplish acaddaasks (Liu, Thurlow, Erickson, Spicuzza, &
Heinze, 1997)These gidents need adaptive instruction or accommodation that match their
backgrounds and demands, through which their learning outcomes could be improved (Wang,
1980; Leiding, 2009).

A growing body of research hasvealed thateachers serve critical rolesstudent
learningachievemen(Stronge, 2002)Teachersn the United Stateare facing evolving
classroom situations. Student population composition is becoming more inclusive and
increasingly challenging to classroom teachers than @&ferebStudents wh disabilities and
LEP, who are conventionally undervedand generally less accomplishedSTEM education,
deserve egjtable educational experienc@h(rlow, Bremer, & Albus, 203XGuevara, 2014
The students in these two specified subgroups mayleax@ng needdifferentfrom the
general student population in STEM education, and usually requireréastbteaching
strategiegShifter & Callahan, 2010; Newman et al., 2011; Burgstahler, 2011; Leiding, 2009).
High-quality STEM teachers are neededha field to provideénigh-quality services to meet
student’'s individual educational needs and pr
infused society and tigrowing goportunities in STEM careems the United States.

However, the shortage of tigjuality STEM teachers is a severe issue in the United
States (U.S. Department of Education, 20I®acher attrition is one of the major reasoh
lack of qualified teachers in STEM classroo®$EM teachers who work with students with
disabilities and_.EP may have to make extra efforts but receive low outcomes since these groups
of students tend to disengage and underachieve in academic activities in an inclusive classroom.
Such situations may impact teacher perception on their competence, lead &a#tdtagtion,

and drive them to leave the field. Although students have important roles in influencing teacher



intention to leave, there is limited research linking students to teacher retention (Johnson, Berg,
& Donaldson, 2005).

To provide highquality service and address individual learning neests;hers should
have knowledge about their students and pedagagreaégiespecificallyappliedin the
subjects that they teach (Shulman, 198&pervice teachersan develop theecessary
knowledge andtrategies throughrpfessional developmettiat addresses their current
classroom issueResearclinasshown that teacher professional developmieobstedstudent
learning outcomem STEM educatiorfCrippen, Biesinger, & Ebert, 201®rofessional
devebp ment <can al so increase teachers’ perceive
will to succeed with the diverse | earners in
2005, p. 81)Programs that support teachestso work with diverse populatis have been
widely implemented, however, limited research has been done to provide a national overview on
the levels and perceptions of STEM teacher participation in professional development specific to
students with disabilities and LEP, or to explore thlationship between participation in these
professional development experiences and teacher retention.

Educational researchers have suggested future research to investigate the effect of
training and retraining programs for teachers serving diverderstgroups on teacher
satisfaction and retention (Johnson, Berg, & Donaldson, 2005; Stempien & Loeb, 2002).
Specifically, given that in KL2 STEM education teachers have generally higher turnover and
students with disabilities and LEP are traditionallp @isadvantage, investigations should be
launched to explore the status of STEM teacher service load and professional development
concerning these students, and the potential influence on their satisfaction and rétbation.

conceptual framework is sumnmeed and presented in Figure3l



Students with disabilities and LEP High-quality service
Considerable population earning needs & accommaodation

In-service K-12
STEM teachers

In STEM Ed. vs. General Ed.

[eacher service load Professional development
Participation & perceived usefulness
Engagement &

achievement .
Knowledge & strategies

o Perceived competence
Teacher attrition & shortage

v

Teacher satisfaction & retention -

Social and professional factors
Figure 1-3. Conceptual framework
Overview of the Dissertation

This dissertation research consists of a series of two separate but closely relevant research
studies concerning igervicepublic school STEMeachers in th United StatesThe research
studies employed secondary anasysa the national restricted dataseth@2011-12 School and
Staffing Suvey Teacher Questionnaire (SA$Q). The first study in the series focusen K-12
STEM educator participation andrpeived utility regarding professional development
associated with teaching students with disabilities and LEP. Tepattmipation and perceived
utility regarding the specified professional developnmvesite categorically summarized and
compared betweeBTEM and the remainder of teaching populati@sswell as across science,
technology, and mathematidssciplines.

The second study addred<&TEM teacher satisfaction amdtention within an inclusive
context.Test of independence wased to detect thaifferences between STEM aall other

teachers regarding their job satisfaction (the first dependent variable) and intent to remain (the



second dependent variable). Logistic regressions were employed to examine the relationships
between teachesatisfacton andteacheiservice loadchnd professional development concerning
students with disabilities and LEEhe independent variables), as well as between teacher intent
to remain and the independent variables. The regmresnalysis was conductadd compare

among STEM, science, mathematics, technologyafirather teachesubgroups.
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Chapter 2. Manuscript One

Supporting students with disabilities and limited English proficiency:
STEM educator professional development participation and perceived utility

Songze Li, Jeremy V. Ernst, and Thomas O. Williams
Abstract

Background

Professional development offerings assisiK educators in addressing new and evolving
classroom dynamics, circumstances, and situations. With the emerging demands of an
increasingly science, technology, engineering, and mathematics (Shiiggd saiety,

teachers are challenged to provide higlality service and equitable educational opportunities to

all STEM education students, particularly to those students who traditionally are
underrepresented in comparison to their peers in STEM educatiar hadé aspirations of
participation in STEMrelated careers. This study investigated KSTEM educator

participation and perceived utility regarding professional development addressing specific needs
of students with identified categorical disabilitiesldimited English proficiency (LEP).

Results

Collection and analysis methods employed data retrieval and tabulation from th@@IA 1

School and Staffing Survey (SASS) Teacher Questionnaire (TQ). The national restricted access
dataset was used to iddptiargeted teacher populations as well as provide a profile of STEM
teacher participation in practia@iented professional development activities regarding the two
specified student groups. The results were categorically summarized and compared across
sdence, technology, and mathematics (STM) disciplines and also between STM educators, non
STM educators, and educators in general.

Conclusions

The results indicated that STM teachers tended to engage in fewer professional development
opportunities and dectted fewer hours in the professional development regarding students with
categorical disabilities and LEP than the remainder of the teaching population. Overall, STM
teacher s’ perceived utility of the prttmvi ded p
that of the remainder of the teaching population.

Keywords

STEM educationSchool and Staffing Survey Teacher Questionn&tedents with disabilities
Limited English proficiencyTeacher professional development
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Background

Science, technologyngineering, and mathematics (STEM) educators in the US are
working with increasingly inclusive student populations, including students with categorical
disabilities and limited English proficiency (LEP). A list of 13 categorical disabilities have been
idertified for individuals ages 3 through 21 years old by the Individuals with Disabilities
Education Act (2012), including (1) autism, (2) deahdness, (3) deafness, (4) emotional
disturbance, (5) hearing impairment, (6) intellectual disability, (7) meldsabilities, (8)
orthopedic impairment, (9) other health impairment, (10) specific learning disability, (11) speech
or language impairment, (12) traumatic brain injury, and (13) visual impairment (including
blindness). The f e dagroapofstudentsiprimaklfEspeaking arqguages e nt s
ot her than English. These students are also r
“emergent bilingual ,20B) " by educators (Garci

K-12 STEM educators are expected to inform STEM lagrand encourage pursuit of
future STEM education and careers. However, Newman et al. (2011) identified that less than 9 %
of undergraduate university students with disabilities reported majors in engineering and only 6
% reported majors in either sciermecomputeirelated areas. Resultant of global discovery and
development, the effectiveness of STEM education is important for national wealth and welfare
in the future (President’s Counc,2010)cSTEMAdV i sor
educatiorhelps prepare citizens to make informed decisions and adapt to life and work in an
increasingly technological world. However, students with disabilities and LEP often have
systemic barriers to engagement (Newman g2@l1) and are consequently lesghkto
pursue STEM majors or careers. Although there is a growing job market in-£di&feld areas,

for undetermined reasons, these groups of students are less likely to participagduPaisbnal
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career prospects for these students can be enhancedhtlaccessible and meaningful STEM
education opportunities. Student STEM educational experiences in secondary education
influence pursuit of STEMelated careers (Yu et 22012). Equitable access to these
experiences would prospectively encourage theshtionally underrepresented students
(students with disabilities and students with LEP) to choose STEM majors and, subsequently,
future careers.

It is imperative that students with LEP receive quality STEM educational experiences
where practitioners amot only equipped to address specific educational needs but position
themselves within an advocacy role (Ze2010). Similarly, STEM practitioners are expected to
individualize and differentiate instruction to build meaningful learning experiences d@nssu
with disabilities (SotomayeR013). Genuine understanding and informed advocacy are also
central features in ensuring access for learners while enhancing preparations to maximize learner
outcome (Goeké& Ciotoli, 2014). Capacity building opportures for teachers traditionally
come in the form of professional development offerings. Professional development opportunities
may not provide prescribed context for curricula but help teachers transfer knowledge into
instructional practice (McCutchenet®&.002) . “ Enhanci nniSTBMe qual i ty
education is inextricably linked to the continued professional developmertloPK t eac her s”
(Nadelson et al2012, p. 69). Podhajski et al. (2009) indicate that effective professional
developmenthasapdsive i nf |l uence ocassocatediabiktiest Smishasetal. e nt i f i
(2012) found that professional development engaging teachers with useful pedagogy in
mat hematics solidified teacher’s familiarity
development improves teacher skills of identifying and addressing student misconceptions, as

well as improving teacher pedagogical content knowledge.

13



Epistemological and pedagogical teacher conceptions, paired with professional practical
knowledge, are ae factors of teacher learning experiences that enable the transformation of
research into practice (Rivero et,@011). With the vast array of contdmised professional
opportunities, a low level of practidrased engagement in professional developfioei8TEM
educators persists. Teacher classroom practices, reflecting pedagogical content knowledge and
knowledge of learners, are very important. Even steorh professional development can
significantly i mpact educ pdngvenesstoatadentswithdes, pr
disabilities (Rule et al2011). Exemplary teacher learning and professional development models
have been identified to promote notable successes with students with disabilities or LEP
(Burgstahle& Doe 2004; Lee et al2004). However, many professional development
opportunities operate without identifiable evideibesed frameworks (Schum&nVaughn
1995; Avalos2011).

As classrooms become more inclusive, many teachers will need to provide additional
accommodations for stients with disabilities and LEP. Professional development can influence
teacher’”s perspectives and practices in STEM
between the two concerned student groups and the remaining student population (Lee et al.

2008; Hart& Leeg 2003; Gandara2 006) . On t he ot her hand, teach
professional development could mediate teaching practice and infegoirmg and future

professional development offerings (Lee et2008). In addition, the focus of the STEM

educational shift for students with disabilities and LEP is in a gradual transition from an

exclusive subject content knowledge focus to the development of associated reasoning and
problemsolving skills (Cripper& Archambault2012), providing a directioand charge for a

new classroom context. Provided the emerging trajectory of STEM education professional
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development based on new learner needs and societal demands, further targeted offerings are
necessary. However, levels and perceptions of meaningfuMScator participation in
professional development specific to students with disabilities and LEP are currently unclear
from a national perspective. To explore the professional development status issue, an
investigation was designed, coordinated, andempnted.
ResearchQuestions

This investigation was guided by five research questions associated with STEM educator
participation in professional development specifically crafted to address needs of students with
disabilities and LEP. The guiding questi@rs as follows:

(1) What level of participation in professional development opportunities, centered on
educating students with disabilities, delR STEM educators demonstrate?

(2) What level of participation in professional development opportunitieseic on
educating students with limitdéinglish proficiency, do K12 STEM educators demonstrate?

(3) Do STEM educators find professional development participation (students with
disabilities and LEP) useful?

(4) Does degree of professional developnrticipation (students with disabilities and
LEP) vary based on STEM education discipline?

(5) Does degree of professional development participation (students with disabilities and
LEP) vary between STEM educators and all other classifications of etkitato

These questions are explored through variable isolation of the Schools and Staffing
Survey (SASS) where frequency and summary analyses were conducted. Questions were
investigated through summation of data and presented in fregbasey and proportial

formats.
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Instrumentation

This study employed SASS, a system of related questionnaires, as the instrument.
Tourkin et al. (2010, p.-®) concisely identified the SASS instrumentation purpose and
procedure:

The SASS is conducted by the National CenteEfducation Statistics (NCES) on behalf

of the US Department of Education in order to collect extensive data on American public

and private elementary and secondary schools. The SASS provides data on the

characteristics and qualifications of teachers amtipals, teacher hiring practices,

professional development, class size, and other conditions in schools across the nation.

SASS is a largscale sample survey ofK2 school districts, schools, teachers, library

media centers, and administrators in tHA.

The SASS was designed to produce national, regional, and state estimates for
public elementary and secondary schools and related components (e.g., schools, teachers,
principals, school districts, and school library media centers); national estioraBi&f
funded and public charter schools and related components (e.g., schools, teachers,
principals, and school library media centers); and national, regional, and affiliation strata
estimates for the private school sector (e.g., schools, teachersijremgiis). Therefore,
the SASS is an excellent resource for analysis and reporting on elementary and secondary
educational issues.

The sampling method of SASS permits a population analysis on a representative sample
in the United States, as described an$ASS website:
The SASS uses a stratified probability sample design to ensure that the samples of

schools, principals, teachers, districts, and school library media centers contain sufficient
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numbers for reliable estimates. Public and private schoot®svareampled into groups

based on certain characteristics. After schools are stratified and sampled, teachers within

the schools are also stratified and sampled based on their characteristics iNCES

“Sample selection”).

The SASS consisted of five setlsquestionnaires: School District Questionnaires,
Principal Questionnaires, School Questionnaires, Teacher Questionnaires, and School Library
Media Center Questionnaires. The Teacher Questionnaires include the Teacher Questionnaire
(SASS TQ) for publicshool teachers and Private School Teacher Questionnaire. This study
employed data retrieved from 202D12 SASS TQ to answer research questions. SASS TQ
obtained information about teachers, consisting of the following sections: (1) general
information, (2)class organization, (3) education and training, (4) certification, (5) professional
development, (6) working conditions, (7) school climate and teacher attitudes, (8) general
employment and background information, and (9) contact information.

This study &amines practiceriented professional development, specifically referring to

professional development regarding students with categorical disabilities and LEP, in the 2011

2012 school year. Question 48a, “lyn the past
professional devel opment on how to teach stud
“I'n the past 12 months, how many hours did yo
“Overall, how useful wer e dttahdessribe tlzestatus ofiteachex s t o

professional development regarding students with categorical disabilities.
Question 49a, “In the past 12 months, have
development on how to teach Limited English Proficient studerEnglishlanguage learners

(ELLs)?” (yes or no), question 49b, *“In the p
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these activities?”, and question 49c, “Overal
adopted to describe the status of teaphefessional development regarding students with LEP.

The level of participation in practiegriented professional development was measured by
guestions 48b and 49b, regarding teaching students with disabilities and LEP, respectively, on a

four-level ordn a | scale from-1"68 hhooutBs®, "boo‘ulfw®ssS, t o“933 I

more.” Teachers’ perception of these professi
questions 48c and 49conafduevel ordinal scale incscldilng “n
“useful,” and “very wuseful .”

Participant Description

The target population for this study wasI® science, mathematics, and technology
teachers in the public school systems of the USA. The groups were defined by the responses to
SASS TQ questionel, “ Thi s school year what is you MAI N
school ?” Teachers who r espondOqologyiortlife codes 21
sciences, chemistry, earth sciences, physics, and other natural sciences) were identified as
science tachers. Teachers who responded with codes 191, 192, 193, 194, 195, 196, 198, 199,
200, or 201 (algebra I, algebra 1, algebra Ill, basic and general mathematics, business and
applied math, calculus and pralculus, geometry, pralgebra, statistics andgiability, and
trigonometry) were identified as mathematics teachers. Those who were identified as technology
teachers responded with codes 246, 249, 250, or 255 (construction technology, manufacturing
technology, communication technology, and generahi@ogy education). Demographic
information regarding the race and gender of the participants was also tabulated by subject in

Table2-1 and visualized in Fige 21.
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Table 21. Teacher demographics by subject

Mathematics Science Technology All others

Total 281,990 226,700 50,610 2,825,880
number

Gender Male 98,050 (34.8) 86,520 (38.2) 38,150 (75.4) 578,910 (20.5)

(n (%)) Female 183,940 (65.2) 140,170 (61.8) 12,460 (24.6) 2,246,980 (79.5

Race White 246,310 (87.3) 201,770 (89.0) 46,520 (4.9) 2,552,240 (90.3)

(n (%)) Black 23,330 (8.3) 15,750 (6.9) 2410 (4.8) 2,155,670 (7.6)

Asian 11,920 (4.2) 8780 (3.9) 1140 (2.3) 53,230 (1.9)

Pacific Islander 850 (0.3) 1260 (0.6) 250 (0.5) 8990 (0.3)

American Indian 3260 (1.2) 3280 (1.4) 1370 (2.7) 40,73 (1.4)

Hispanic 18,270 (6.5) 14,420 (6.4) 3560 (7.0) 227,870 (8.1)

Note.Weighed sample values are rounded to the nearest 10 per NCES protocol

SCIENCE

vl

Gender

m Male
® Female

TECH OTHERS

Race
m White/Caucasian
® Black/African American
® Asian
Pacific Islander
B American Indian

Figure 21. Teacher demographics by subject

The service load of secondary educators pertainiegdcation of students having a
categorical disability or LEP for the 2042012 school year was gauged by the SASS TQ
datasets. The teacher service load, which indicated the number of students taught during the

school year, was described in Tabi2 and kgure 2-2 by subject.
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Table 22. Teacher service load by subject

Mathematics Science Technology All others
Categorical disabilitie Mean 9.84 13.41  18.87 11.25
Std. D. 10.566 14.261 25.123 17.425
Median 7 10 12 5
Range 100 126 231 483
Maximum 100 126 231 483
LEP Mean 5.98 7.1 7.6 7.28
Std. D. 12.899 15.892 20.236 25.231
Median 1 1 1 1
Range 170 185 200 700
Maximum 170 185 200 700
2 = MATH ™ SCIENCE TECH ® OTHERS
= ]

~ ~ ~

H m H

MEAN - MEDIAN - MEAN - LEP MEDIAN - LEP
DISABILITY DISABILITY

T 9 84
e 13,41

Figure 22. Teacher service load by subject

Methods
This study conducted a secondary analysis@f3ASS TQ dataset administered by the
NCES. Initial access to this dataset was authorized by the NCES to Virginia Tech. A member of
the research team was provided designated ssigleiser admittance to this dataset. As per the
restricted access agreenespecific protocol and reporting information was submitted. After
review, the NCES authorized approval and release of the frequency and summary analyses.
For the 20132012 SASS TQ, there were 3,385,170 instances within the weighted results.

The NCES andES require thatallweighted s be rounded to the neares
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participant anonymity. Therefore, data in the tables and narrative may not add to the total N
reported due to rounding requirements.

The five research questions were explarethis study in terms of teacher professional
development participation concerning students with disabilities and LEP. For the purpose of
analyses, science, technology, and mathematics (STM) educators aB@iM@ducators were
categorically summarizechd compared. The results of STM educators were also analyzed
across these three disciplines. The primary variables of interest in this study were the time
dedicated by teachers and their perceived utility of the praatieated professional
developmentFollowing methodological considerations from the study of Ernst et al. (2014, p.
4), “the number of categorized students serve
reported teaching students with recognized disabilities requiring an individlatizeation
plan. The number of students identified as LEP was determined by responses from teachers who
reported teaching students who did not speak English as their primary language and who had a
limited ability to read, speak, write, or understand Engili. * Dat a R20123ASSTQe 2011
were extracted and analyzed using descriptive statistics.

Results and Dscussion

The number of valid cases for this study was 3,385,170r&aifted demographic
information and teacher service load are summarizedlie$2-1 and 22. Information
concerning participation level in professional development centered on educating students with
disabilities are summarized in Tab28 and2-4 and presented visually in Figur2s8 and2-4.
Descriptive analysis showed tH&iTM teachers, especially science and technology teachers, had
higher chance to serve students with disabilities based on sample means and medians. However,

of all the defined STM teachers, only 30.52 % participated in pragtieated professional
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developnent regarding students with disabilities, which was much lower when compared to
38.78 % of nor5TM teachers. Among the teachers who participated, technology teachers had
highest service load regarding students with disabilities. Concurrently, they deadntgghest
percentage in terms of time dedicated in professional development for 33 or more hours
associated with students with disabilities. This percentage was about three times that of science
and mathematics teachers and higher than that eSidhteachers. Tabl@-5 and Figure-5

show teachers’ perception of such professiona
45.11 % technology teachers reporting that such professional development was very useful or
useful to them; in contrast, only 14.88d 38.50 % of science teachers reported that this type of
professional development was very useful or useful. Although science teachers also reported
relatively high service load as technology teachers did, their time dedicated in and perceived
utility of these professional development activities were even lower tha8 dnteachers.

Table 23. Participation in professional development regarding students with categorical disabilities
(question 48a)

Area Yes No Total
n (%) n (%)

Mathematics 85,020 (30.15 196,970 (69.85) 281,990
Science| 68,630 (30.27) 158,070 (69.73) 226,700
Technology| 17,070 (33.73) 33,540 (66.27) 50,610
Total STM| 170,710 (30.52) 388,580 (69.48) 559,290
All others | 1,095,950 (38.78' 1,729,930 (61.22 2,825,880
Total | 1,266,660 (37.42 2,118,510 (62.58 3,385,170

Note.Weighed sample values are rounded to the nearest 10 per NCES protocol
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Table2-4. Time dedicated in professional development regarding students with categorical disabilities
(question 48b)

Area < & 9-16h 17-32h =318 Total
n (%) n (%) n (%) n (%)

Mathematic§ 65,290 (76.80) 13,250 (15.58) 3980 (4.69) 2500 (2.93) 85,020
Science| 50,720 (73.90) 11,580 (16.88) 4430 (6.45) 1900 (2.77) 68,630
Technology| 12,600 (73.82) 2140 (12.53) 780 (4.59) 1550 (9.06) 17,070
Total STM| 128,610 (75.34] 26,970 (15.80) 9190 (5.39) 5940 (3.48) 170,710
All others | 719,640 (65.66) 195,820 (17.87) 103,030 (9.40) 77,460 (7.07) 1,095,950
Total | 848,250 (66.97) 222,780 (17.59 112,230 (8.86) 83,400 (6.58) 1,266,660

Note.Weighed sample values ammunded to the nearest 10 per NCES protocol

Table2-5. Perceived utility of professional development regarding students with categorical disabilities
(question 48c)

Area Not useful Somewhat useft Useful Very useful Total
n (%) n (%) n (%) n (%)
Mathemaics 5370 (6.31) 31,690 (37.28 32,540 (38.28 15,420 (18.13 85,020
Sciencg 5050 (7.36) 27,280 (39.75 26,420 (38.50 9870 (14.39 68,630
Technology 940 (5.50) 4960 (29.03 7700 (45.11 3480 (20.36 17,070
Total STM| 11,360 (6.65 63,930 (37.45 66,660 89.05) 28,760 (16.85 170,710
All others| 38,190 (3.48 297,880 (27.18 504,560 (46.04 255,330 (23.30 1,095,95C

Total| 49,540 (3.91  361,810(28.56 571,220 (45.10 284,090 (22.43 1,266,66C

Note.Weighed sample values are rounded to the nearest NIOQkES protocol

61.22
6985 6973 0627  ggug e

38,78 A
3015 3027 BB s e

Math  Science  Tech  Total STM All Others  Total
Yes « Mo

Figure 23. Participation in professional development regarding students with categorical disabilities
(question 48a)
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Figure 24. Time dedicated in professional development regarding students with categorical disabilities
(question 48b)
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3878 38.5 9,05
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3728 8B 37.45
29.03 2718 2856

63 13 55 685 348 391
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«Notuseful  Somewhat useful  Useful  Very useful

Figure 25. Perceived utility of professional development regarding students with categorical disabilities
(question 48c)

According to the results about participation level in professional development centered
on educating LEP students shown in Tal@ésand2-7, less than 20 % of the technology

teachers reported that they participated in professional development on how to teach LEP
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students, which is the lowest among STM and-83M teachers, although technology teachers
reported highest mean servicedaan students with LEP. Compared to f®hM teachers, more

STM teachers dedicated 8 hours or less in such professional development, and a lower
percentage of STM teachers reported®hours, 17432 hours, and 33 hours or more. Tabig
shows t h eerceptiom oflsuelr psofessional development by subject. About 64 % of the
nonSTM teachers reported that the professional development experience toward education LEP
students was useful or very useful, while only half of the STM teachers were classthed i

same categories. Technology teachers had the highest proportion in reporting the professional
development regarding LEP students was very useful, followed b hbhteachers.

Mathematics teachers had the least proportion to confirm the utilitcbfpsofessional

development and the most proportion in considering it not useful. This pattern was in accordance
with the teachereported [EP service load by subject. Figu&s§, 2-7, and2-8 provide graphic
representation of the results associated WHR students

Table 26. Participation in professional development regarding students with LEP (question 49a)

Area Yes No Total
n (%) n (%)

Mathematic§ 69,970 (24.81) 212,020 (75.19) 281,990
Science| 53,010 (23.38) 173,690 (76.62) 226,700
Technology| 9600(18.97) 41,010 (81.03) 50,610
Total STM| 132,570 (23.70] 426,720 (76.30, 559,290
All others | 773,350 (27.37, 2,052,530 (72.63 2,825,880
Total | 905,920 (26.76. 2,479,250 (73.24 3,385,170

Note.Weighed sample values are rounded to the nearest 10 per (NnQi&&ol
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Table2-7. Time dedicated in professional development regarding students with LEP (question 49b)

Area < & 9-16h 17-32h > 313 Total

n (%) n (%) n (%) n (%)
Mathematics 51,580 (73.72 11,080 (15.83 3640 (5.20) 3680 (5.25) 69,970
Science 38,210 (72.08 8760 (16.53 3090 (5.83) 2950 (5.57) 53,010
Technology 6560 (68.30 1410 (14.70 1190 (12.43 440 (457) 9600
Total STM 96,340 (72.67 21,250 (16.03 7920 (5.97) 7070 (5.33) 132,570
All others| 494,260 (63.91 141,320 (18.27 82,070 (10.61 55,710 (7.20 773,350
Total| 590,600 (65.19 162,570 (17.94 89,980 (9.93 62,770 (6.93 905,920

Note.Weighed samle values are rounded to the nearest 10 per NCES protocol

Table2-8. Perceived utility of professional development regarding students with LEP (question 49c)

Area Not useful  Somewhat useft Useful Very useful Total

n (%) n (%) n (%) n (%)
Mathematics 6730 (9.61) 30,860 (44.10 23,740 (33.93 8640 (12.35, 69,970
Science 3330 (6.28) 22,460 (42.37 19,820 (37.38 7410 (13.97, 53,010
Technologyf 910 (9.45) 3330 (34.72 3190 (33.26 2170 (22.56 9600
Total STM| 10,960 (8.27 56,650 (42.73 46,750 (35.26 18,210 (13.74) 132,570
All others| 40,360 (5.22 236,630 (30.60 336,870 (43.56 159,490 (20.62 773,350
Total| 51,320 (5.67 293,280 (32.37 383,620 (42.35 177,700 (19.62 905,920

Note.Weighed sample values are rounded to the nearest 10 per NCES protocol

75.1% 16.62 81.03 76.3 1263 T3.24
Math  Science  Tech Total STM All Others  Total

Yes « No

Figure 26. Participation in professional development regarding students with LEP (question 49a)
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Figure 27. Time dedicated in professional development regarding students with LEP (question 49b)
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Figure 28. Perceived utility of professional developtegarding students with LE@uestion 49c)

Conclusions
Growing job opportunities are offered in STEM fields (RichadBerkanian2013) to
maintain pace with our STEfhfused societal demands. Knowledge in STEM fields enables

citizens to make thoughtfalecisions about important scientific and engineering programs
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(Ravitch 2013). Classrooms in the USA are becoming increasingly inclusive (Ernstaétia).

It is important for children of new immigrants to actively participate in STEM opportunities tha

have prospective impacts on the future development of their country. However, student

disabilities or nofproficiency in language obstructs them from STEM learning and career

success. Underrepresented and underserved students should be given eqimiaducat

opportunity as their peers (Sprir2p11). Students with categorical disabilities and LEP may

need specialized programming, and their teachers should be prepared to help these students have
an equal chance of succeeding in STEM education classrowhfatare careers.

Kennedy (1999) pointed out the importance of pedagogical content knowledge for
science teaching. The significance of developing knowledge and strategies beyond subject
content should be valued by STM teachers. Professional developmeistciosely aligned with
practice helps teachers address student learning objectives and misconceptions (Penuel et al.
2007). For teachers to make substantial changes in their classroom practices, a considerable
amount of professional development is ek (Wei et al.2009). However, the results from this
study indicate that STM teachers tend to engage in fewer professional development opportunities
regarding students with categorical disabilities, as well as LEP, than the remainder of the
teaching poplation. Even among the STM teachers indicating engagement in the categorical
professional development opportunities, fewer hours of participation were reported.

Technology education teachers are more closely aligned with the broader teacher
population tharscience educators and mathematics educators, although technology educators are
the least likely to actually participate in LEP professional development. The naturally integrative
nature of technology education paired with its absence of required acabiyritedting may

have resulted in its close alignment with the broader educational community in that it possesses
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some notable intersections and similar professional requirements and needs. Through general
observation, there are a multitude of profesdideaelopment opportunities for STM educators.
However, many of these tend to be initiathased or contergpecific. This current trend in
professional development offerings could be a contributing factor in STM educators not being
active participants ipracticecentric opportunities. Wei et al. (2010) reported that national
investments in teacher learning regarding teaching LEP and students with disabilities appear to
trend toward focusing on ineffective shtetm workshops. Teachers, especially scesmad
mathematics educators, should be encouraged to participate in and be offered more opportunities
of quality practiceoriented professional development. A limitation of the data collected is the
inability to elaborate on the types of activities thatteers attended. Teachers evaluated the

utility of all the professional development activities they have participated in targeting students
with disabilities and LEP during the school year.

Overall, STM teachers’ per cnaldevadogmentt i | i ty o
experience was lower than that of the remainder of the teaching population. Most notably,
science educators tend to find the professional development less useful when it is related to
teaching students with categorical disabilities, whishmmatics educators find it less useful in
teaching students with LEP.

These descriptive results may raise further interest among STEM educators and
researchers on the granular level of professional development experiences for STEM teachers.
Given the inént of the current study, descriptive statistical procedures provided a general
overview and useful estimated information on the target population. These findings stand to be
further advanced through a separate qualitative study to explore the issi@&EMhaachers

have found in their professional development experiences related to students with disabilities and
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those with LEP. However, the current dataset does not permit an analysis of the relationships
bet ween teachers’ p r o ir a&tslad teaching dutcame.VAreother p me nt  an
limitation of the study is that school level (elementary, middle, or high school) is not consistent
across the USA. Therefore, grade level is not a viable separation within the closed dataset. Even
so, SASS TQ offers pential for future research investigating connections and correlations
across results that could provide more information on the topic and suggests areas of interest to
enlighten future studies.

Alternative formats of professional development may be netdiegprove teacher
perceived utility. Aligned educational school goals would also help teachers build coherence
between these professional development opportunities and their own teaching objectives (Lumpe
et al, 2000). Furthermore, the concepts of unsatidesign, as well as practical techniques such
as the use of internet resources, multimedia demonstration methods, and teaching applications
should be introduced to teachers, in accord with equipment and accessible resources. It is
necessary for contempy STEM education teachers to raise the awareness of the importance
of pedagogical content knowledge and knowledge about learners. Sufficient and useful
professional development programs, addressing the special needs of students with LEP and
categoricabisabilities, are necessary in order to adequately understand student needs and adapt
classroom practices for diverse learner groups within the new integrated STEM learning context.

Declarations

Open Access

This article is distributed under the terms of reative Commons Attribution 4.0
International License (httpafeativecommonerglicensedby/4.0/), which permits unrestricted

use, distribution, and reproduction in any medium, provided you give appropriate credit to the

30



original author(s) and the source, provide a link to the Creative Commons licensgjiaatdiif
changes were made.
Competing interests

The authors declare that they have no competing interests.
Aut horsoé contributions

This article was a collaborative work of three authors. The primary author SL proposed
the research idea, designed the studpte the bulk of the manuscript, prepared the charts and
tables, and participated in all stages of development as well as being the primary person to
respond to reviewer questions and complete manuscript revisions. JVE contributed to the
conclusions, ta literature review and development, and framing the research questions, editing,
and answering reviewer questions. TOW contributed to IES data approval process, data
acquisition, data analysis, methods and results, and editing and answering reviewanrsjuest

The workload allocation was about 60, 20, and®0espectively. All authors read and

approved the final manuscript.

31



References

Avalos, B (2011). Teacher professional developmerkaaching and Teacher Educationer
ten yearsTeaching and Teder Education, 2{1), 16-20.

Burgstahler, S & Doe, T. (2004). Disability-related simulations: If, when, and how to use them
in professional developmerReview of Disabiliy®udies:An InternationalJournal, 1(2).
Retrieved from http://www.rds.hawaii.etbjs/index.php/journal/article/view/385

Crippen, K J., & Archambault, L (2012). Scaffolded inquirpased instruction with technology:
A signature pedagogy for STEM educatiQoemputers In The Schools,(22), 157173.
doi:10.1080/07380569.2012.658733

Ernst, JV., Li, S., & Williams, T. O. (2014). Secondary engineering design graphics educator
service load of students with identified categorical disabilities and Limited English
Proficiency.Engineering Design Graphics Journ&g1).

Gandara, P (2006).Strengthening the academic pipeline leading to careers in math, science, and
technology for Latino student3ournal of Hispanic Higher Education(®), 222237.

Gard, O. (2009). Emergent bilinguals and TESOL: What's in a naht&®0L Quarterly, 4@),
322-326.

Goeke, JL., & Ciotoli, F. (2014). Inclusive STEM: Making integrative curriculum accessible to
all studentsChildren's Technology & Engineering, (B3, 1822.

Hart, JE., & Lee, Q (2003). Teacher professional development to imprtheesciencand
literacy achievement dinglish language learnemilingual Research Journal: The
Journal of the National Association for Bilingual Education(37475501.

Kennedy, M (1999).Form and substance in mathematics and science professional development

(NISE Brief No. 3[2]). Madison, WI: National Center for Improving Science Education.

32



Lee, Q, Adamson, K MaertenRiverg J, Lewis, S, Thornton, C & LeRoy, K (2008).

T e a c Iperspextives on professionatlevelopmentntervention tamprovescience
instructionamongEnglishlanguagéearnersJournal of Science Teacher Education, 19
41-67.

Lee, Q, Deaktor, R Enders, G & Lambert, J(2008). Impact of a multiyear professional
development intervention on science achievement of culturally andstiogdly diverse
elementary studentdournal of Research in Science Teachindp35726747.

Lee, Q, Hart, JE., Cuevas, R & Enders, C(2004). Professional development in inqtirgsed
science for elementary teachers of diverse student grdoypsal of Research in Science
Teaching, 4(10), 10211043.

Lumpe, A, Haney, J & Czerniak, C( 2000) . Assessing teachers’ be

teaching contextlournal of Research in Science TeachBig 275-292.

McCutchen, D, Abbott, R D., Green L. B., Beretvas, SN., Cox, S, Potter, NS, Quiroga, T,

& Gray, A. L. (2002). Beginning literacy: Links among teacher knowledge, teacher
practice, and student learnirtpurnal of Learning Disabilities, 3%59-86.

Nadelson, LS, Seifer, A, Moll, A. J.,, & Coats, B(2012). FSTEM summer institute: An
integrated approach to teacher professional development in ST&Mnal of STEM
Education 13(2), 6983.

National Center for Education Statisticsd.). Sample selection. Retrieved from
https://ncesed.gov/surveys/sass/overview.asp

Newman, L, Wagner, M, Knokey, A M., Marder, C, Nagle, K, Shaver, D & Wei, X., with
Cameto, R Contreras, E Ferguson, K Greene, $& Schwarting, M (2011).The Post

High School Outcomes of Young Adults withabikties up to 8 Years after High School:

33



A Report from the National Longitudinal Transition SHENLTS2) (NCSER 20141
3005). Menlo Park, CA: SRI International.

Nimisha, P, Suzanne, FYoko, M., & Brian, B. (2012).Including curriculum focus in
mathenatics professional development for midgighool mathematics teachesshool
Science & Mathematics, 1(&), 306309.

Penuel, WR., Fishman, BJ.,, Yamaguchi, R & Gallagher, LP. (2007). What makes
professional development effective? Strategies tlsefa@urriculum implementation.
American Educational Research Journal(4)4 921958. doi:
10.3102/0002831207308221

Podhajski, B Mather, N, Nathan, J & Sammons,.J2009). Professional development in
scientifically based reading instruction: Teackieowledge and reading outcomes.
Journal of Learning Disabilities, 48), 403417.

President's Council of Advisoo Science and Technology (U2P10).Prepare and Inspire:
K-12 Education in Science, Technology, Engineering, and Math (STEM) for America's
Future: Executive ReparExecutive Office of the President, President's Council of
Advisors on Science and Technology.

Ravitch, D (2013).Reign of error: The hoax of the privatization movement and the danger to
Amer i cads pNelVarkcRasdonflauselins.

Richards, E & Terkanian, D(2013). Occupational employment projections to 202@nthly
Labor ReviewRetrieved from
http://lwww.bls.gov/opub/mlir/2013/article/pdf/occupaticeahploymentprojectionsto-

2022.pdf

34



Rivero, A, Azcarate, R Porlan R., Martin del Pozo, R& Harres, J(2011). The progression of
prospective primary teacher conceptions of the methodology of teadResgarch in
Science Educatiq@1(5), 7397609.
Rule, A C., Stefanich, GP., & Boody, R M. (2011). The impact of working conference
focused on supporting students with disabilities in Science, Technology, Engineering, and
Mathematics (STEMMJournal of Postsecondary Education & Disability (2¥ 351367.
Schumm, JS,, & Vaughn, S(1995). Meaningful professionakdelopment in accommodating
students with disabilities: Lessons learne@dmedial and Special, (6, 344353.
Sotomayer, K(2013). Teaching STEM to Englidltanguage Learner®rincipal, 92(3), 4041.
Spring, J (2011)American EducationNew York, NY: MdGraw-Hill.
Tourkin, S, Thomas, T Swaim, N, Cox, S, Parmer, R Jackson, BCole, C., & Zhang, B
(2010). Documentation for the 20d¥8 Schools and Staffing Survey (NCES 2{BB2).
U.S. Department of Education. Washington, DC: National Center foradEdacStatistics.
Retrieved from http://nces.ed.gov/pubsearch
Wei, R C., DarlingHammond, L, & Adamson, F(2010).Professional Development in the
United States: Trends and ChallengBsillas, TX: National Staff Development Council.
Wei, R C., DarlingHammond, L, Andree, A, Richardson, N & Orphanos, §2009).
Professional learning in the learning profession: A status report on teacher development
in the United States and abroddallas, TX: National Staff Development Council.
Yu, K., Lin, K., Han, F, & Hsu, L ( 201 2) . A model of junior high
toward technologyinternational Journal of Technology and Design Educationf42

423436.

35



Zehr, M (2010). New ELL chief stresses science, teacher preparktimication Weegk30(12),

8-11.

36



Chapter 3. Manuscript Two

Inclusive STEM education
Teacher satisfaction and retention

Songze Li, Jeremy V. Ernst, and Thomas O. Williams
Abstract

The issue regardingacher satisfaction and retention witK-12 science, technology,
engineemg, and mathematicSTEM) education is an alarming conce®1.EM teachers are
challengedy theconsiderable numbers of students with categorical disabilities and Limited
English Proficiency (LEP) enr@tin inclusiveclassroomsThe effectiveprofessioml
developmentould help maintain teacher satisfaction and retain thaheieachingprofession.
However, it remains unclearnether the service load and professional development regarding
the concerned groups of studeatsassociate with teacher saéfaction and retentio.his
studyadopted a secondary analysis on the national data retrievethie@®11-12 School and
Staffing Survey Teacher Questionnaire (SASS TQ). STéadher satisfaction and intent to
remain in teachingvere exploredand the ptential linksto teacher service load and professional
development specific to students with disabilities and WeRe examinedResults fromWVald

tests indicated that£2 STEM educators were less likely to feel satisfied or intent to remain
thanall other educatorsLogistic regressionsuggestedhat teacher satisfaction and intent to
remain associated witheservice load of students with LEP and professional development
concerning students with disabilities in STEM education, especially for scidncaters.

Keywords

STEM educationSchool and Staffing Survey Teacher Questionn&itedents with disabilities
Limited English proficiencyTeacher professional developmehtacher satisfaction, Teacher
retention
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Inclusive STEM Education
Teacher Sadfaction and Retention
Introduction

Teacher attritions a primary factor in the teacher shortage currently being experienced
within the United States (Brown &Wynn, 200An estimated 40,000 to 500,000 teacher
vacancies neet be filledlargely due tdeacher attrition (Gruber, Willey, Broughman, Strizek,
& Burian-Fitzgerald, 2002; U.S. Department of Education, 2014). Considerable teacher attrition
results innotablecoss toschools, districts, and stat@sterms ofrecruiting, hiring, and training
newfaculty. Teaches leaving causesevere issues in teacher shortage and teaching quality in the
United States public sobl systems, and thereby impastadent achievement (Hancock, 2009;
Grissmer & Kirby, 1997; Podgursky, Monroe, & Wastson, 2004; WatdimgShockley,
Guglielmino, & Felsher, 2010; Voke, 2002).

Research has suggested tieaicher intent to leave the figklan accurate predictor of
teachersctualy leaving the classroorfGersten, Keating, Yovanoff, & Harniss, 2000ne
major reason foteachers leaving the profession is low satisfaction with their assigned role.
Teacher dissatisfaction about teaching students may drive tetxhesve their schools or even
leave theprofession (Metz, 1993). Job dissatisfaction has been identifiegrafscantly
associated with teacteeavingtheir professiorwithin thefirst three years (Johnson &
Birkeland, 2003).

Teachers serve diverse student populations in the United States. Considerable numbers of
students with disabilities and students wlawdnlinguistic barriers are enrolled in regular
classroors (Burgstahler, 2011). Students with categorical disabiléresclassified imne or

moreof the 13 categories identified by the Individuals with Disabilities EducationlBEA)
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for children andyouth ages three through twerdge: 1) autism; 2) deddflindness; 3) deafness;
4) emotional disturbance; 5) hearing impairment; 6) intellectual disability; 7) multiple
disabilities; 8) orthopedic impairment; 9) other health impairment; 10) specificiigarni
disability; 11) speech or language impairment; 12) traumatic brain injury; and 13) visual
impairment (including blindness) (National Dissemination Center for Children with Disabilities,
2012).Students who speaklanguage otheh&n English at home ampeérformat a level below
his or hernative English speaking peers are considered as havirtedifnglish Proficiency
(LEP). These studentsaybeal so referred to as “English | ang
“Linguistic/ | a@bNlbageantdnbbielmen gual (EB)” by edtl
2009; Liu, Thurlow, Erickson, Spicuzza, & Heinze, TR9hese two groups students tend to
score lower than peers 8tience, Technology, Engineering, and Mathema8ad&£\)
education (Thurlow, Bremer, & Albus, 20 dNewman et al. 2091 The difficulties that students
with disabilities and LEP usually hauelearningmayimpactt e ac her s’ perceived
and job satisfaction. In addition, students with disabilities and LEP tend to have systemic barriers
to engage in course activities (Newman et al., 2011). Stutlsehgagement has been shown to
diminish teacher satisfacti@so(Johnson, Berg, & Donaldson, 2005; Metz, 1993).

Extensivestudy on student characteristics hasealed that student achievemewells,
and proportions of students of color and poverty gradiictiverelationshifg to teacher
satisfaction and retention (Johnson, Berg, & Donaldson, 2005; Heyns, Ti88ald, 1990;
Shen, 1997; Boyd, Lankford, Loeb, & Wyckp#005; Carroll, ReichardGuarino, & Mejia,
2000; Hanushek, Kain, & Rivkjr2004; Scafidi, Sjoquist, & Stinebrickner, 200S)milarly, K-
12 STEM teachers who hategh service load of students with disabilities and LEP may also be

athigh risk to leave the fieldHowever, therés limited research to evidence suaheffect.
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Johnson, Berg, and Donaldson (2005) concluded from several studies that a prior
understanding of students’ cultural backgroun
subgroups of students may inase their perceived competence in teaching these students,
thereby influencing teacher retention. Professional development can influence teacher intent to
remain for those who work with students with special needs. Path analysis showed that
professional deslopment opportunities had positive effeah teacher commitment,ul
influencing teacher intent to stay in special education (Gersten, Keating, Yovanoff, & Harniss,
2001).A lower turnover ratés identifiedfor teachers who participated in a Profesaio
Development Schoals opposed tthose who did not (Latham & Vogt, 2007). These schools
provided professional development opportunities tsdrvice teachers and the trainingl tza
focus on supporting studeletarning (National Council for the Accrediion of Teacher
Education, 2001)Teachers who feehat they argrepared tend to remaintihefield (Chapman
& Green, 1986; DarlingHammond & Youngs, 2002). Professional development opportunities
which specifically address the classroomtumstancehat a teacher faces would be more
helpful to prepare teachers in his or fdaily teaching tasks. Professional develepin
addressing accommodationsloe ar ner s wi th special needs can
attitude and perceived competence to seafiverse student groufBos, Nahmias, & Urban,

1997). Participation in professional development introducing new pedagogies that help teachers
construct creativeearning activities that adapt to their classroom and engfagents might also
improve teaher satisfaction (Stempien & Loeb, 2002). Professional development centered on
students with disabilities and LEP miaytherequip teachers with knowledge of teaching the

specified groups of students, increase teacheceafidence in teaching theseidents, improve
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teaching outcomes, and therefore, lessen teacher attritiqggr@mdtebettereducationaservice
in an inclusive context.

Research has also showmat mathematics, science, and special education were fields
with the highesteachetturnower (Ingersoll, 2001). Compared to the remainder of thehieg
population, STEMad higheservice load ostudents with disabilitieand LEP, however,

STEM teachepatrticipation and perceived utility regarditigese specified students tetodbe
lowerthanall otherteachers (Li, Ernst, & Williams2015). However, there is rarely solid
analysis exploring the lirdbetweerteacher service load and professional development
participationfor the speified groups of studentegardingeacher satisfaction amdtention in
STEM education.

Research Questions

This study explored the existence of relationshigiween K12 STEM teacher service
load and participation in professional development regarding students with disabilities and LEP
and teacher satisfacti@md their intent to remain theteaching profession within the Ued
States public schoal3 he investigation was guided by the following research questions:

(1) To what extent does teacher service load of students with disabilities predict teacher
satsfaction and intent to remain in teaching irlK STEM education?

(2) To what extent does teacher service load of students with LEP predict teacher
satisfaction and intent to remain in teaching HXSTEM education?

(3) To what extent does participationprofessional development centered on students
with disabilities predict teacher satisfaction and intent to remain in teachind nNSTEM

education?
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(4) To what extent does participation in professional development centered on students
with LEP predicteacher satisfaction and intent to remain in teaching 12 ,ISTEM education?
Instrumentation
This study employedhe 201112 School and Staffing Survey Teacher Questionnaire
(SASS TQ dataset, which is the most recent accessible dahe8ASS TQ. Theurpose,
procedure, angroperties othe instrument are described as follows:
The SASS is conducted by the NCES on behalf of the U.S. Department of Education in
order to collect extensive data on American public and private elementary and secondary
schook. SASS provides data on the characteristics and qualifications of teachers and
principals, teacher hiring practices, professional development, class size, and other
conditions in schools across the nation. SASS is a-Ergle sample survey ofF&2
schod districts, schools, teachers, library media centers, and administrators in the United
States.

SASS was designed to produce national, regional, and state estimates for public
elementary and secondary schools and related components (e.g., schools, teachers
principals, school districts, and school library media centers); national estimates{or BIE
funded and public charter schools and related components (e.g., schools, teachers,
principals, and school library media centers); and national, regional, dratiaffistrata
estimates for the private school sector (e.g., schools, teachers, and principals). Therefore,
SASS is an excellent resource for analysis and reporting on elementary and secondary
educational issues. (Tourkin, et al., 20h089)

The 201112 SASS consists of five sets of questionnaires: School District Questionnaire,

Principal Questionnaires, School Questionnaires, Teacher Questionnaires, and School Library
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Media Center Questionnaire. Teacher Questionnaires inttlede@acher Questionnaiféor
public school teachers) and Private School Teacher Questionnaire. Teacher Questionnaire 2011
12 gathers information about public school teacher from the following aspects: I) General
information, 1) Class organization, Ill) Education and training, Gértification, V)
Professional Development, VI) Working conditions, VII) School climate and teacher attitudes,
VII) General employment and background information, and 1X) Contact information.

A complex sample design was involved to get a national repias/e sample. Data
were collected, cleaned, and weighted to form a data package for secondary analysis. Detailed
information about the instrumentati and dataset could be found on 8#%SS website
(https://nces.ed.gov/statprog/handbook/sass.asp).

Methods

This study involved a secondary analysis of the SASS TQ-2@4dataset. Initial access
to this dataset was aut hor i z e d-siteoseradmétaneeut hor s
to this dataset was provided to research team menibeae to theNCES and IES requirements,
all weightedn’ @veightednumbers obbservationshave been rounded to the nearesipeople
when reported. The rounding method may resuthimor differences between tieemulative
total and the reported total in narrativesl tables.

Descriptive analysis was adopted to capture the characteristics of the variables of interest
Variables were recoded for inferential analy$ise Wald testfor independencevas used to
compare job satisfaction and intent to remain betweeriVbdiitiall otherteachers. Logistic
regressionsvereconductedo explore the relationshgetween the predictorsd the two
dependent variable$hese variables are described latethis Methodssection.Statistics were

computed based on complex surgaynples (Lee & Forthofer, 2006; Williams, 2018)codes
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used in this studwere generated following u m| e y ’ guidgn2e@da@ing analysis on

complex surveygsee Appendix A for R codes)

Participants

The target population studied in this researels W12 public school STEM te&ers in

the United States.uBvey question 16 was usedlidentify target participants: T hi s

school

what is your MAIN teaching assigrent at THIS school? Based onesponses, teachexgre

categorized into four main gups: science teachers, mathematics teachers, teghnebxher,

and oher teachersScience, mathematics, and technology teachers were combined to form

STEM teachers. @le 197 computer science was excluded from the category of Mathematics

since the scopef contentis inconsistenamong states. The codesyresponding subjectand

categoriesre shown in Tabl8-1.

Table 31. Teachemain teaching assignments and corresponding codes

Category Code Main teaching assignment
STEM Science 211 Biology or life sciences
212 Chemistry
213 Earth sciences
217 Physics
210 Other natural sciences
Mathematics 191 Algebra |
192 Algebra ll
193 Algebra 1l
194 Basic and General Mathematics
195 Business and Applied Math
196 Calculus and Pr€alculus
198 Geometry
199 PreAlgebra
200 Statistics and Probability
201 Trigonometry
Technology 246 Construction Technology
249 Manufacturing Technology
250 Communication Technology
255 General Technology Education
Others All other subjects
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Dependent Variables
The twodepenent variables in this study weteacher job satisfaction amttent to
remain in teaching. Teacher job satisfaction was measurgdubg st i on 63 qg: “To wh;
you agree or disagree with each of the following statements? | am generally satisfieeingth
a teacher Rartcipahts resposdedoon a fdevel Likert scalel) Strongly agree,
2) Somewhat agree, 3) Somewhat disagree, 4) Strongly disagree.

In this study, teacher job satisfactimasrecorded as a dummy variabRarticipantsvho

respondedvithc ode 1 or 2 (“strongl tpguegion€3gwveror “ s omew
combined and recoded as 1 (satisfied); partic
or “strongly disagree”) were combined and rec

The second dependent variablegc her ' i ntent ,wasmeasemechby n 1 n t

guestion66b* How | ong do you p |l aParticipants setectesl bne responset e a c |
from @ght options:1) As long as | am able; 2) Until | am eligible fetirement benefits from
this job; 3) Until | am eligible for retirement benefits from a previous job; 4) Until | am eligible
for Social Security benefit$) Until a specific life event occu(s.g., parenthood, marriag®)
Until a more desirable job opgunity comes along; 7) Definitely plan to leave as soon as | can;
8) Undecided at this time.
To explore the potential influence of predictors on teathatintendto remainor leave
the extreme categoriegere selected to conduct extreme group corepas.Participants who

respondedvithc ode 1 ( * as |toquestioa &b drecalad asalbiterd o)

remain); participants who responded 6 or 7 (*
along” or “definitely)pwametcombanedasnsoorca
leave).
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Independent Variables
Thefour independent variables of interest or predictegse teacher service load
students with disabilities, teacher service load of students witrabhBParticipation in
professional development concerning students with disabilities and LEP. Teacher service load
was defined as the total number of studenth®@$pecified subgroup that a teacher taught at the
current school durinthe201112 school year. The two continuousriables were measured
respectively by SASS TQ question 14, *“Of all
have an Individualized Education Program (IEP) because they have disabilities or are special
education student s ?He stadaents yoy tea&ck dt thi® stchodl, hgw man® &re a | |
of limited-English proficiency or are Engishanguage | earners (ELLs) ?”
Two “yesor-ng’ type questions were adopted to measure teacher participation in the
specified practice@riented professional devgmentQuest i on 48a, “In the pa
you participated in any professional developm
was used foteacher participation in professional development centered on students with
disabilities; andquest on 49a, “1In the past 12 months, have
development on how to teach limit&shglish proficient students or Englisdinguage learners
(ELLs)?” was used concerning students with LE
A set of professional and social facterere selected as confounding variables based on
existing literature (Weiss, 1998hen, 199). The confounding variables included teacher

gender,raceana st er ' s de gr e e, ang schootelated yearly earningSabled2e r
summarizes the vatites used in this studipesign weight and replicate weights were assigned
by the complex sample desigihe 88 replicate weighta/ere used to calculate standard errors

andp-values.
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Table3-2. Summary of ariablesand recoding

Role Variable name use Description Recode SASS TQ
in analysis variables used
Identifying Subject STEM teachers in See Table 1 T0O090
participants public schools
Dependent  SATISFACTION Teacher job satisfactic 1 = satisfied T0451
variable 0 = unsatisfied
RETENTION Teacher intento 1 =intent to remain T0473
remain in teaching 0 = intent to leave
Independent SL_DIS Service load of Continuous T0O085
variable/ students with
predictor disabilities
SL LEP Service load of Continuous T0O086
students with LEP
PD_DIS Participation in 1 = participated T0350
professional 0 =did notparticipate
development regardin
students with
categorical disabilities
PD _LEP Participation in 1 = participated T0353
professional 0 =did notparticipate
development regarding
students with LEP
Confoundhng GENDER Gender 1 =male T0525
variables 0 = female
MAJORITY Racial majority 1 = White T0528-T0532
0 = all other racial
groups
HIDEGR Master’'s dl1 = havi n(HIDEGR
degree
0 = not having
Master ' s
NEWTCH New teacherteahier 1 = new teacher NEWTCH
has taught 3 or fewer 0 = not new teacher
years
EARNSCH Total schoolrelated  Continuous EARNSCH
yearly earnings (in
dollar)
Weight TENLWGT Design weight or final TENLWGT
weight
TREPWTL Replicate weights TREPWTL
TREPWT88 TREPWTS88
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Results

Descriptive Analysis and Test ofndependence

Descriptive data for independent variables are summarized in T3uden@ 34 by
subject.Table 33 shows the central tendency and dispersion of the three continuous variables.
STEM teaches had higher mean and median service load of students with disabilities (SL_DIS)
than all other teacher§eacher service load of students with LEP was lower than service load of
students with disabilities on avera@d.EM teachers had almost equal serloesl of students
with LEP as all other teachers did. Technology teachers had the highest service load of students
with disabilities and LEP.

Table 33. Descriptivedata for independent variables (continuous variables)

Variable STEM Science Math Tech Others All
N 559,29C 226,70C 281,99C 50,610 2,825,88( 3,385,17(
SL_DIS Mean 12.10 13.41 9.84 18.87 11.25 11.39
Std. D. 14.257 14.261 10.566 25.123 17.425 16.945
Median 9 10 7 12 5 6
Min 0 0 0 0 0 0
Max 231 126 100 231 483 483
SL_LEP Mean 6.58 7.1 5.98 7.6 7.28 7.17
Std. D. 14.956 15.892 12.899 20.236 25.231 23.843
Median 1 1 1 1 1 1
Min 0 0 0 0 0 0
Max 200 185 170 200 700 700

EARNSCH Mean 54,834.8z 54,819.0¢ 54,444.1¢ 57,082.2¢ 54,131.1: 54,247.3¢
Std. D. 17,713.11( 17,793.63¢ 17,075.53% 20,461.02t 17,237.99¢ 17,319.36:

Median 51,50C 51,80C 51,000 53,40C 51,09C 51,20C

Min 1,500 1,500 2,500 6,000 520 520

Max 159,70C 141,80C 144,00C 159,70C 150,17¢ 159,70C

Note.Weighed sample values are rounded to the nearest 10 per NCES protocol

Table 34 shows the frequencies and percentages for the six dummy varidigestes
of participation in professional development concerning students with disabilities and LEP for
STEM teachers were lower than that for all other teachers. The rates@pptan in
professional development concerning students with LEP were lower than that concerning

students with disabilities for all groups of teachers.
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Table3-4. Contingencytable for independent variables (dummy variables)

Variable Category STEM Scierce Math Tech Others All

PD_DIS Did not 388,580 158,070 196,970 33,540 1,729,93C 2,118,51C
participated=(  69.5% 69.7% 69.9% 66.3% 61.2% 62.6%

Participated = 170,710 68,630 85,020 17,070 1,095,95C 1,266,66C

30.5% 30.3% 30.1% 33.7% 38.8% 37.4%

PD_LEP Did not 426,720 173,690 212,020 41,010 2,052,53C 2,479,25C
participated=(  76.3% 76.6% 75.2% 81.0% 72.6% 73.2%

Participated = . 132,570 53,010 69,970 9,600 773,350 905,920

23.7% 23.4% 24.8% 19.0% 27.4% 26.8%

GENDER Female = ( 336,570 140,10 183,940 12,460 2,246,98C 2,583,55C
60.2% 61.8% 652% 24.6% 79.5% 76.3%

Male=1 222,720 86,520 98,050 38,150 578,900 801,630

39.8% 38.2% 34.8% 75.4% 20.5% 23.7%

MAJORITY Minority =0 64,690 24,930 35,680 4,080 273,640 338,330
11.6% 11.0% 12.%06 8.1% 9.7% 10.0%

White =1 494,600 201,770 246,310 46,520 2,552,24C 3,046,84C

88.4% 89.0% 87.3% 91.9% 90.3% 90.0%

HIDEGR Not Ma 242,640 93,590 121,670 27,380 1,235,32C 1,477,96C
degree=( 43.4% 41.3% 43.1% 54.1% 43.7% 43.7%

Having Master 316,650 133,110 160,320 23,230 1,590,56C 1,907,21C

degree=1 56.6% 58.7% 56.9% 45.9% 56.3% 56.3%

NEWTCH Not a new teache 484,080 199,220 240,610 44,260 2,519,73C 3,003,81C
=0 86.6% 879% 853% 87.5% 89.2% 88.7%

New teacher=: 75,210 27,480 41,380 6,350 306,150 381,360

13.4% 121% 14.7% 12.5% 10.8% 11.3%

Total 559,290 226,700 281,990 50,610 2,825,88C 3,385,17C
100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Note.Weighed sample values are rounded to the nearest 10 per NCES protocol

The counts and percentages for teacher satisfaction and intent to remain are also tabulated
(seeTable 35) and illustrated (see Figurel3and 32). STEM teachers as a whole and the three
subgroups demonstratadate of being satisfied from 88.3 to 88.9 percehile 90.5 percent of
all other teachers were satisfied about their job. Technology was the field with the lowest
satisfaction. About 88 percent of all other teachers intended to remain while only 83 percent of
STEM teachers hold the same intent. Techgplteachers had the highest rate of intent to
remain and science teachers had the lowest rate among all STEM teBekerstive data
showed relatively low qoportions of being satisfied amtent to remain for STEM teachers in

comparison to all otheeachers.
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Table3-5. Contingencytable for satisfaction and intent to remain by subject

Variable Category STEM Science Math Tech Others All
Satisfaction Unsatisfied 63,000 25,740 31,360 5,900 269,490 332,480
11.3% 11.4% 11.1% 11.7% 9.5% 9.8%
Satisfed 496,290 200,950 250,630 44,710 2,556,390 3,052,690
88.7% 88.6% 88.9% 88.3% 90.5% 90.2%
Total 559,290 226,700 281,990 50,610 2,825,880 3,385,170
100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Intent to Intent to leave 48,730 23,100 22,240 3,390 178,060 226,780
remain 16.8% 19.9% 152% 12.3% 11.8% 12.6%
Intent to remain 241,540 93,140 124,250 24,160 1,336,450 1,577,990
83.2% 80.1% 84.8% 87.7% 88.2% 87.4%
Total 290,270 116,240 146,490 27,550 1,514,500 1,804,770
100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Note.Weighed sample values are rounded to the nearest 10 per NCES protocol
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Figure 3-2. Proportion ofteacherintent to remain

The Adjusted Wald test of independenicased on the diffences between the observed
cells counts and those expected under indepengdeaseadopted to test whether the satisfaction
and intent to remain of STEM teachers differed from all other teachers (Koch, D. Freeman, & J.
Freeman, 1975; Thomas & Rao, 199)eWald statistievasconverted to af statisticasto
determine the value for complex survey data analysis (Lee & Forthofer, 2@00Biams, 2015;
Lumley, 2010. Results from the Wald tests shovikdt STEM teachers were less satisfied than
all otherteachersand had lower intent to remain in teaching (see Talble 3

Table 36. Testsof independence for satisfaction and intent to remain

Category (Sn -EE/O'\)/; 8 t(tlz;)s ndf ddf F-statistics p-value
Unsatisfied 63,000(11.3) 269,490(9.5) 1 87 4.040 .048
Satisfied 496,290(88.7) 2,556,39090.5)

Intent toleave 48,730(16.8) 178,060(11.8 1 87 24703 <.001

Intent to remain 241,540(83.2) 1,336,45(0(88.2)

Logistic Regression
Satisfaction.Logistic regressiorwas comluctedto test the@search hypotheses regarding
the relationship between the likelihood that a teacher is generally satisfied and his or her service
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load and participation of professional development concerning students with disabilities and LEP
for the five teachegroups The model contained four predictors of interest (service lbad o
students with disabilities, service loafdstudents with LEP, participation in professional
developments regarding students with disabilities, participation in professional development
regading students with LEP) and five confounding variables (gender, racial majority, having
master’' s de g rtatabschoaretated yeazlynearhirgs) that were suggested in
previous literature. Service loafl students with disabilities, service loafdstudents with LEP,
and total schoetelated early earnings were continuous variables. The other six variables were
categorical or ordinal, and have beenoded as dummy variablesfacilitate analysis and
respond tahe NCES statistical requiremermts data stability

Thelogistic regressiomodel for K12 STEM teachers is presentedvésdel 1 (see
Appendix A for R codes generated for these logistic models, see Appendix B for correlation
tables, and see Appendix C for R outputs for the madet®t statistics instead of conventional
z statistics were computed for analyzing complex survey data (Lee & Forthofer, 2006; Williams,
2015; Lumley, 2010)interpretation of théogistic regression in this study was guidedA®ng,
Lee, & Ingersoll 002 ardBuis s ( 2 0 1 Servicelead festudents with LEP was the
only significant variable for STEM teacher satisfactiprvélue= .025 odds ratiqQ%19%3=
.990).The result indicated thaesvice load of students with LEP has significant effecthen
likelihood of a teacher being satisfied at a .05 significdagel, aftercontrolling for other
variables in the modeThe higher the service load of students with LEP, the less likeREMS
teacher would be satisfieBervice load bstudents with_LEP alsonegatively associated with
teacher satisfaction facience teacherp{alue=.011, odds ratic= .985,see Model 2 in

Appendix C)and otheteachersg-value= .018 odds ratio= .995,seeModel 5in Appendix Q.
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There was naignificant effectdetected fosatisfaction of mathematics teachesseModel 3in
Appendix Q and technology teachersegModel 4in Appendix G in the current study.

Results showed that participation in professional development regarding students with
disabilities podgively influencel the likelihood ofbeing satisifiedor all other teacherg-value
=.013 odds ratic= 1.302,see Model 5n Appendix G, but the similar effect was not found for
STEM teachers. &oolrelated earnings positively associtied wathothe teachesatisfaction
with ap-valueof .005 and an aik ratio slightly greater than ane

Intent to remain. The logistic regression model of teacher intent to renmateaching
was paralletdwith that of teacher satisfactipimcluding four predictorsral five confounding
variables The model was analyzed fiive subpopulatioinsk-12 STEM teachersée Mbdel 6
in Appendix Q, science teachersde Mbdel 7in Appendix Q, mathematics teacherseg Model
8in Appendix Q, technology teachersde Mbdel 9in Appendix G, andall otherteachersgee
Model 10in Appendix Q.

Teacher service load of students with either disabilities or LEP was not found ta have
significant effect on intent to remain for any of the five subpopulations examined in this study
Participation of professional development regarding students with LEP was not found to be
signifiant in any model

Teacher participation of professional development regarding students with disabilities
had a positive effect ate likelihood ofintent b remainfor STEM teachers, science teachers,
and all otheteachersafter controlling for other variablés the model The odds ointentto
remain was about 1times higher for a STEM teacheho participatedn such professional
developmenthanwho did not p-value=.011, odds ratio = 1.518ee Model 6 in Appendix)C

and for all otheteaches the odds ratio of intent to remain was 1.28&#&lue= .032, see Model
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10 in Appendix C). Specificlly, the odds of intent to remain for a science teabber w
participated was nearly two times higher than who didmet(ue= .028 odds ratio = 1.781,
see Model 7 in Appendix C).

In addition, schoetelated earnings was found to have positively impact on the likelihood
of teacher intent to remain for alllgaopulations except for technology teachers. Gender and
being a new teacher (who had three years orebgssrience) showed sigicant effects forll
otherteachers. The odds of intent to remain for a new teacher was 1.5 times higher than that for
an exgrienced teachep{value= .022, odds ratio = 1.518ee Model 10 in Appendix)C
Females weremore likely to report intent to remain in teachifigble3-7 summarizes the
significant findings othe tenlogistic regressiomodels The statistics regardgnmodel fitfor
these modelareshown in Table B. Pseudo Rsquaresndicated that the models accounted for
about 1 to 6 percent of the variantle p-values suggested that models for STEM,
mathematics, and all other teacher satisfaction, and modé&3 KW, science, and all other
teacher intent to remain had significant improvement over the null models.

Table3-7. Summaryof significant results of logistic regressions

Dependent Independent variable STEM Science Math Tech Others
variable

Service load of students with LEP .990 .985 .995

Satisfaction (.025)  (.011) (.018)

Professional development regarding 1.302

(Odds ratio  students with disabilities (.013)

(p-valug)  Total schoolrelated yearly earnings >1.000

(.005)

Professional development regarding 1.519 1.781 1.288

students with disabilities (.011) (.028) (.032)

Intent to Gender (male =,female = 760

remain (047)

(Odds ratio New teacher 1.517

(p-valug) (.022)

Total schoolrelated yearly earnings  >1.000 >1.000 >1.000 >1.000

(in dollars) (<.001) (.029) (.001) (<.001)
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Table 38. Summary of model fit of logistic regressions

Dependent

) Test statistics STEM Science Math Tech Others

variable
McFadden Pseudo?R .015 .023 .017 .028 .009

Satisfacti
uSIaction “adjusted wald Tet 2623 1374 2067 555 4.153
(Foso(p-value)) (010) (.214) (.042) (.830) (<.001)
McFadden Pseudo’R .026 .040 .024  .056 .018

Intent to
remain Adjusted Wald Test 3.015 2.093 1652 .618 7.359
(Foso(p-value)) (004)  (.040) (.115) (.778) (<.001)

Conclusion and Discussion

K-12 STEM teachers wegenerallyless satisfied than the reméder oftheteaching
population and they were more likely to leatreeteaching professiofihis conclusionconfirms
manypreviousresearctiindings (Murnane, Singer, Wett, Kemple, & Olsen, 1991; Grissmer &
Kirby, 1987, however, there are some contradictionbterature(Bobbitt, Faupel, & Burns,

1991) As explained by Shen (1997), the inconsistent findings regarding STEM teacher retention
mightbedue to the timame and geographic representation, sthepopulationand policies
changeover time and vary by locatioi-12 STEM teachers play a critical role@mcouraging

and preparindgl-12 students to pursue STEM ma@nd careex The potentiafactorsand

underlying mechanism regardirige influence or8TEM teacher satisfaction and retention
deserveconstanexploration.

Service load bstudents with LEP tends incrementallydecreasé¢he likelihood of being
satisfiedwith ateaching join STEM educationegecially for science teachefBeache ° s s ens e
of st ud e nstingpodrtans ta teacherssatisfaction (Lortie, 19B)ccessfuy teaching
subject contento build higherstudentachievement on examinatiomereass teacher
satisfactionSikes, Measqr& Woods, 1985)Linguisic and cultural barriers impedtudent

learning angrohibit demonstration aicademic knowledge arabilities, therefore, decreasing
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teacher satisiction. Moreovermany states doot have assessment accommodations specifically
addressing the linguistic and culturaldkgrounds of students with LEP, and only a few states
have developed alternative tests specifically for students with(RE@ra& Collum, 2005; Liu,
Thurlow, Erickson, Spicuzza, & Heinze, I8Rivera, StansfieldSdaldone, & Sharkey, 2000).
Existing &countability frameworkand assessment formdtave a tendency to reduce actiest
achievement of students with LE@rawford, 2004 Students with LEP might have nottye
become academically literaite English béore they were required to take tb@me tests as their
native peergForum on Educational Accountabiljt2007. National and state policies on
accountability increasithetestpressure and impose teacher decisions in practice (Palmer &
Lynch, 2008; Palmr & Rangel, 2011).nsufficient accommodatiGandpressuren high-stakes
assessments might hinder students with LEP fr
confidencesense of achievemer@ndauonomy,thus diminishing jolsatisfaction.

This studyalso showed that the effect of service load of students with LEP on teacher
satisfaction variedamong STEM disciplines. The concepts and applications in mathematics
courses relgonsiderably on mathematicgimbols and formula. The mathematical language
and logicis notdivergent fomative speakers @tudents with LEP. Technology education
generally offes more demonstration and harois adivities to students and allovesudent
learning outcomes to be evaluated basedepresentations beyond spealangwriting. The
alternative, nofverbal,paths of communication between teachers and students might help
students with LEP keep engaged and | earn, the
confidenceand satisfactiom teachingCompared tonathematics and technologaducation
science classes contain more vocabulary and instrugharh requireunderstandingnd

expression of th&nglish language. Theigherlinguistic requirements in scieneglucation may

56



explain that the negative effect ofgiee load of studentwith LEP onteachesatisfaction were
only found for the science teaching population among STEM subjects. In addition, edrigpar
34 states which designdtesome level ofest accommodatiorfer students with LEP for

mathematics asssmentsonly 22 states did dor science subjects (Rivera & Collum, B)0

Theinconsistene c commodati ons among subj ect sabomti ght
student éarning outcomes, thus influencitepches ° , especi al |l yb sci ence
satisfaction.

Many students with LEP agessessethappropriatelyandthe currentaccountability
systemfor students with LEP is misguided throuigiderallaws and policie¢Crawford, 2004)
Valid assessments and appropriatecenmodatiosfor studentwith LEP should be designéd
fully considertheir linguistic and cultural needs. These accommodations should be designated in
instruction, classroom @luation, and also in higbtakegesting. Some may argue that providing
accommodatiosito these studes would add extra worfor teachers, alsmfluendng teacher
satisfaction. However, the inkntial path from service load of students with LEP to teacher
satisfation needs further study with full consideratiortediches, studentsstate policies, and
other factors. Interactions among factors should be examined in future study.

Participatingn professional development regardstgdents with disabilitiesicreasd
the likelihood of being satisfied fail otherteachers but not for STEM teachers. One
explanation could be the current professional development offerings were not effective in
helping STEM teacherfgel well prepared and confidentteach students with disabilities.
Previous research showed tha overall perceived utility was much lower STEM teachers
than for all other teachers regarding their expegeasfqrofessional development students

with disabilities(Li, Ernst, & Williams, 2015)Meaningful trainhg programs, organized to assist
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teachersn building upon abilities to addss studentwith special needsvere not delivered to
most STEM teachers.

Although it did nojppromoteSTEM teacher satisfactionygfessional development on
students with disabilitiemcreased the likelihoodf STEM teachemtent to remainThe
measurd effect wasstrongerfor science teachers than foathematics, technology, or all other
teachers. While science teachers had the lowestimentremain, finding suggesthatscience
teacher engagemeint professional developmeattivity associatedavith teaching students with
disabilitieswas an indicator of retentiorlowever, the current study dmbt reveal the
mechanisnof how the currenprofessional development progradiffer in each discipline
Future study could focus on the content, forraat effectiveness of the professional
development that suppetteaching students with disabilities and LEP, in order to provide
insights about best practEthat benefit teacher retention.

In contrast to professional developmentstudents with disahiies, professional
development on students with LEP did not slagrositive effecionteacher satisfaction or intent
to remainbased on the curreahalysis This might be also due to the usefulness of these
professional development offerindsational cita showed thdewer STEM teachers reported
their experience gbrofessional development concernstgdents with.LEP were useful or very
useful compare to professional development concernstigdents with disabilitie@.i, Ernst, &
Williams, 2015).Future research is suggested to explbw=influence of these professional
development offerings on actual teaching outcqrassvell as its effean teacheratisfaction
and retention and its interactions with service load of students with disabilitiéEand

Evidences from this study specifically suggest thatcurrenSTEM teachers had

elevated service load of students with special needg@rddo other teachsubgroupsand
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sweh service load may impact teacher satisfaction when they were natfeetied and
preparedTheexposure and quality of professional development experiences pertaining to
students with disabilities and LEP were insufficiefthwespect to the considerable service load
of specified students that the STEM teachers have.

More effortsareneeckdto design and offer effective prafgonal development activities
for STEM teachers in order to address their growing aeim@an working withthe two
concerned groups studentsProviding highquality and targeted professional detent
opportunities to irservice teachers might alleviate teacher attrition. Keeping STEM teachers,
especially experienced teachers, in their profession vamdidt in maintaining expertise and
matured educational knowledge in terms of organization eaxtipe Furthermoresuch training
and preparationegarding services fatudents with disabilities and LEould span beyond
professional development offerings into{service preparatioopportunities and experiences, in
order to raise awareness amg@resenice teachers and support thendevelopng necessary

professional skills toespondo thechallenges in the inclusive educatiemvironment

59



References

Bobbitt, S. A., Faupel, E., & Burns, S. (199Characteristics of stayers, movers, apd\ers:
Researlts rom the Teacher Follay survey: 19889. Washington, DC: National Center
for Education Statistics.

Bos, C. S., Nahmias, M. L., & Urban, M. A. (1997). Implementing interactive professional
development in a workshop ase on educatiortisdents with AD/HD.Teacher Education
and Special Education, 2032145. doi: 10.1177/088840649702000207

Boyd, D., Grossman, P., Lankford, H., Loeb, S. & Wyckaff(2007) Who leaves? Teacher
attrition and student achievemewtbany, NY: Teacher PolicResearch.

Boyd, D., Lankford, H., Loeb, S., & Wyckoff, J. (2005). Explaining the short carediglef
achieving teachers in schools with kperforming student®American Economic Review,
95(2), 166171.

Brown, K. M., & Wynn, S. R. (2007 Teacher retern issues: How some principals are
supporting and keeping new teachdmurnal of School Leadership, 1664698

Buis, M. L. (2015, August 8).ogistic regression: why we often can do what we think we can do.
Retrieved from http://www.maartenbuis.nlhepbs_ratio.pdf

Burgstahler, S. (2011). Universal design: Implications for computing educAtzm.

Transactions on Computing Education(3)1 doi: 10.1145/2037276.2037283

Carroll, S., Reichardt, R., Guarino, C., & Mgj (2000).The distribution of teeghers among
Cali forniads s c hoSahtavdnica, CA: RAND €orppmatdn. s c hoo |l s .

Chapman, D. W., & Green, M. S. (1986). Teacher retention: A further examinkiiomal of

Educational Research, 7973279.

60



Crawford, J. (2004)No Child Left Beimd: Misguided approach to school accountability for
English Language LearnerRetrieved from
http://www.nabe.org/resources/documents/nclb%20page/nabe_on_nclb.pdf

Darling-Hammond, L., & Youngs, P. (2002). Defining "highly qualified teachers": What
scientfic research actually tells uEucational Researcher, #), 187191.

Farkas, S., Johnson, J., & Foleno, T. (20B803ense of calling: Who teaches and wigw
York, NY: Public Agenda.

Forum on Educational Accountabilitf2007).Assessment and accouliléy for improving
schools and learning: Principles and recommendations for federal law and state and local
systemsRetrieved from
http://lwww.edaccountability.org/AssessmentFullReportJUNEOQO7.pdf

Gard, O (2009). Emergent bilinguals and TESOL: What's.iname@ESOL Quarterly, 4@),
322-326.

Gersten, R., Keating, T., Yovanoff, P., & Harniss, M. K. (2009rking in special education:
Factors that enhance s peeaptiogal Chielren) &~193567r s’ i nt

Goldhaber, D., Gross, B., &&yer, D. (2007)Ar e publ i c schools really
Assessing the career transitions of teachers and their implication for the quality of the
teacher workforcéWorking Paper 12). Washington, DC: National Center for Analysis
Longitudinal Daa in Education Research, Urban Institute.

Grissmer, D. W., & Kirby, S. N. (1987Jeacher attrition: The uphill climb to staff the nation's
schools Santa Monica, CA: Rand.

Grissmer, D. W., & Kirby, S. N. (1997). Teacher turnover and teacher quaighers College

Record, 9945-56.

61



Gruber, K., Willey, S. D., Broughman, S. P., Strizek, G. A., & Buf#ngerald, M. (2002).
Schools and Staffing Survey, 198800: Overview of the data for public, private, public
charter, and Bureau of Indian Affairs elentary and secondary scho@4CES 2002
313). Washington, DC: National Center for Educatatistics.

Hancock, C. B. (2009). National estimates of retentmigration, and attrition: Anultiyear
comparison of music and nanusic teacherslournal of Rsearch in Music
Education 57(2), 92-107. Retrieved from
http://www.jstor.org.ezproxy.lib.vt.edu/stable/40204953

Hanushek, EA., Kain, J.F., O’ B rM. &mRivkin[5. G. (2005)The market for teacher
quality (Technical report). Cambridge, MA: NatianBureau of Economic Research.

Hanushek, EA., Kain, J.F., & Rivkin, S.G. (2004). Why public schools lose teachdournal
of Human Resources, (9: 326354.

Heyns, B. (1988). Educational defectors: A first look at teacher attrition in the/RLS

Educational Researcher, 124-32.

Ingersoll, R. M. (2001). Teacher turnover and teacher shortages: An organizational analysis.

American Educational Research Journal(38 499534.
Johnson, S. M., Berg, J. H., & Donaldson, M. L. (2008ho stays in teachg and why: A
review of the literature on teacher retentidine Project on the Next Generation of
TeachersHarvard Graduate School of Educati&tetrieved from
http://assets.aarp.org/www.aarp.org_/articles/NRTA/Harvard_report.pdf
Johnson, S. M., & Birkeind, S( 200 3) . Pursuing a “sense of

their career decisionsimerican Educational Research Journal(3)0581617.

62



Koch, G. G., Freeman, D. H., & Freeman, J. L. (1975). Strategies in the multivariate analysis of
data from coplex surveysinternational Statistical Review, 439-78.

Latham, N. I., & Vogt, W. P. (2007). Do professional development schools reduce teacher
attrition? Evidence from a longitudinal study of 1,000 gradudtagnal of Teacher
Education, 58), 153167. doi: 10.1177/0022487106297840

Lee, E. S., & Forthofer, R. N. (200@nalyzing complex survey dgt2and ed.). Thousand Oaks,
CA: Sage Publications, Inc.

Li, S., Ernst, J. V. & Williams, TO. (2015). Supporting students with disabilities and Limited
English Proficiency: STEM educator professional developmarticpation and
satisfactionlnternational Journal of STEM Education(2B), 1-10. Retrieved from
http://link.springer.com/article/10.1186/s405945-00339

Liu, K., Thurlow, M., Erickson, R.Spicuzza, R., & Heinze, K. (199 A review of the literature
on students with limited English proncy and assessmédMinnesota Report No. 11).
Minneapolis, MN: University of Minnesota, National Center on Educational Outcomes.
Retrievedfrom http://edication.umn.edu/NCEO/OnlinePubs/MnReport11.html

Lortie, D. C. (1975). Schoolteacher: A sociological study. Chicago, IL: University of Chicago
Press.

Lumley, T. (2010)Complex Surveys: A Guide to Analysis Usingi&oken, NJ: John Wiley &
Sons, Inc.

MetzM. H. (1993). Teachers’ wultimate dependence
McLaughlin (Eds.)Teachers Work: Individuals, colleagues, and contéy¢sv York, NY:

Teachers College Press.

63



Murnane, RJ, Singer,J.D., Willett, J. B., Kemple,J.J,, & Olsen R. J.(1991).Who will teacl?
Policies that matterCambridge MA: Harvard University Press

National Council for Accreditation of Teacher Education. (208igndards for professional
development schoolgvashington, DC: Author.

National Disemination Center for Children with Disabilities. (2012ategories of Disabilities
under IDEA Retrieved from http://www.parentcenterhub.org/wp
content/uploads/repo_items/gr3.pdf

Newman, L., Wagner, M., Knokey, ASchwafting, MMar der
(2011).The posthigh school outcomes of young adults with disabilities up to 8 years after
high school: A report from the National Longitudinal Transition StAdMLTS2)
(NCSER 20113005). Menlo Park, CA: SRI International.

Palmer, D., &.ynch, A. W. (2008). A bilingual education for a monolingual test? The pressure
to prepare for TAKS and its influence on choices for language of instruction in Texas
elementary bilingual classroomsanguage Policy, (B), 21#235. doi:10.1007/s10993
008-9100-0

Palmer, D., & Rangel, V. (2011). High stakes accountability and policy implementation: Teacher
decision making in bilingual classrooms in TeXaducational Policy, 2&t), 614647.
doi:10.1177/0895904810374848

Peng, C. J., Lee, K. L., & Ingersoll, Gl. (2002). An introduction to logistic regression analysis
and reportingThe Journal of Educational Research(Bg 3-14. Retrieved from

http://www.jstor.org.ezproxy.lib.vt.edu/stable/27542407

64



Podgursky, M., Monroe, R., & Watson, D. (2004). The acadeomdity of public school
teachers: An analysis of entry and exit beha\B@onomics of Education Review,, Z8 %
518.

Rivera, C., & Collum, E. (20065tate assessment policy and practice for English language
learners: A national perspectivMahwah, NJ: Lawrence Erlbaum Associates.

Rivera, C., Stansfield, @., Scialdone, L., & Sharkey, M. (200@n Analysis of State Policies
for the Inclusion and Accommodation of English Language Learners in State Assessment
Programs during 19989. Arlington, VA: Geage Washington University, Center for
Equity and Excellence in Education.

Scafidi, B., Sjoquist, D., & Stinebrickner, T. (200Race, poverty, and teacher mobility.
(Research Paper Series No-31H. Atlanta, GA: Georgia State Universindrew Young
School of Policy Studies.

Shen, J. (1997). Teacher retention and attrition in public schools: Evidence from SAB&91.
Journal of Educational Research, (2}, 81-88.

Si kes, P., Measor, L., & Woods, P. (1®%85). Te
England: The Falmer Press.

Stempien, L. R., & Loeb, R. C. (2002). Differences in job satisfaction between general education
and special education teachers: Implications for reterfRemedial and Special
Education, 28), 258267.

Theobald, N. D. (1990 An examination othe influence of personal, gessional, and school
district characteristics on public school teacher retenEoanomics of Education Review,

9, 241-250.

65



Thomas, D. R., & Rao, J. (1990). Smsdimple comparison of level and powergonple
goodnesf-fit statistics under cluster samplingpurnal of the American Statistical
Association, 82630-636

Thurlow, M. L., Bremer, C., & Albus, D. (2011300809 publicly reported assessment results
for students with disabilities and ELLs idisabilities(technical report 59). Minneapolis,

MN: University of Minnesota, National Center on Educational Outcomes. Retrieved from
http://www.cehd.umn.edu/NCEO/onlinepubs/Tech59/TechnicalReport59.pdf

Tourkin, S., Thomas, T., Swaim, N., Cox, S., PairRe, Jackson, BCole, C., & Zhang, B.

(2010).Documentation for the 20008 Schools and Staffing SUr&CES 2016332).
U.S. Department of Education. Washington, DC: National Center for Education Statistics.
Retrieved from http://nces.ed.gov/pubsearch
Voke, H. (2002). Understanding and responding to the teacher sh&&@B. Infobrief, 291-
17.

Watlington, E., Shockley, R., Guglielmino, P., & Felsher, R. (2010). The High Cost of Leaving:
An Analysis of the Cost of Teacher Turnovéwurnal of Educabn Finance 36L), 2237.

Weiss, E. M. (1999). Perceived workplace conditions andyfirstar t eacher s’ mor al
choice commitment, and planned retention: A secondary analgsishing and Teacher
Education, 15861-879.

Williams, R. (2015, January 24Analyzing complex survey data: Some key issues to be aware

of. Retrieved from https://www3.nd.edu/~rwilliam/stats2/SvyCautions.pdf

66



Chapter 4. Conclusion to the Dissertation

This dissertation addressi® current issues in the United States publiosish
regarding STEM teacher experience and perceptions in inclusive context from a national
perspective. Two staralone but relevant quantitative studies have been conducted to investigate
teacher service load and professional development regardingtstuddgndisabilities and LEP,
as well as their potential associasaa teacher job satisfaction and intention to remain in
teaching profession. The series of studies employed secondary analyses on the national data
retrieved from NCES 20112 SASS TQThe first studywas centered od-12 STEM educator
participation and perceived utilitf their professional deelopment experience regarding
teachingstudents with disabilities and LEBescriptive analysis was used to categorically
summarize and compareatther service load, and levels and perceived utility of participation
professional development @ding students with disabilities and LEP across science,
technology, and mathematics disciplineg] afso between STEMducatorsand all other
educatorsThe second study examineghcher satisfaction and intent to remain in teacfiihg
Wald testof independenceas conducted to examine teacher satisfaction and intent to remain
between STEM educators and the remaindéneteaching populatiarLogistic regression was
adopted to explore the relationships betweacher satisfaction or intent to remain éeacher
service load and professional development specific to students with disabilities antheEP.
reaults were compared across STEdMchesubgraips. Major findings and conclusiofrem the
two studiesare summarized as follows:

K-12 STEM teachers generally had service $ozdstudents with LEP as all other
teachers did, and STEM teachers had higher service load of students with disabilitiee than

remainder of teaching population. STEM teachers were less likely to engage in and generally
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dedicatedewer hoursn the professional development regarding students with disabilities and
LEP, and their perceived utility slichprofessional developmeakperience was lower,
compared tall otherteachersin addition, STEM teachers weess likely to feel satisfied about
theirteaching job and morekily to have intent to leave the professiban their peers other
subjects

Service load of studéswith disabilities did not show impact on teacher satisfaction or
intent to remain for any groups of teachers examined in this dissertation research. Hawever,
positive effect of professional development regarding students with disabilities was found to
associate with teacher intent to remaindfoth STEM teacherandall otherteachers, as well as
associate witlob satisfaction o&ll otherteachers. Theffect of these professional development
offerings may differ based on thejuality, content scag or format

The service load of students with LEP impacted teacher satisfaction for both STEM and
all otherteachersGenerally speaking, the more students with LEP a teacher had, the less likely
the teacher was satisfiefinalysis ofsubgroups within BEM subjects showed thaticha
negative effectvas identifiablan science education but notmathematics or technology
education. The alternative neerbal leaning approaches, such as symbaked or handsn,

might ease the linguistic difficulties the academic communication between teachers and

students, thus maintaining teacher confidence and perceived effectiveness in teaching, therefore

not significantlyaffecting teacher satisfaction. This finding miggditimizethe adoption of
handson or ron-verbal approaches in instruction and assesnts to provide accommodatitan
students with LEP, in order to suppsttident learning anaches working with these student

populations
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As discussed in the overall introduction, themberof students vith LEPis rapidly
increasingn theUnited StatesThe service load of students with LEP showed greater influence
onteacher satisfaction than the service load of students with disallldiéshich showed
neutralinfluencein this research however far fewer STEM teacherparticipatel anddedicated
fewer hours tgrofessionatlevelopmentegarding students withEP whencompared tdhat of
students with disabilitiesigures 4-1 and 42 summarize STEM teachparticipation and time
dedicated inthesetwo categories of professional developm&iithout sufficient exposure of
professional development on students with LEBnyteachersnight feel unprepared when

steppingn theclassroom, since most teachers repaitiatl they hadtudents with LEP in #ir

classes
9-16 hours 17?26[,]/0“5 33 or more
4.8% 070 hours
1.1%
8 or less k
hours Not Participate
23%
8 or less hours
Not 9-16 hours
Participate m17-32 hours
69.5%

® 33 or more hour

Figure4-1. STEM teader time dedicateth professional development regarding studevith
disabilities

17-32 hours
9-16 hours 1.4% 33 or more

hours
0,
3.8% “ 1.3%
8 or less
hours Not Participate
17.2%
0 8 or less hours
9-16 hours
'\.Io.t m17-32 hours
Participate
76.3% H 33 or more hour

Figure 4-2. STEM teacher time dedicatdd professional development regarding studevith LEP
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Simultaneouslyfewerteachers thoudlihatthe professional developmensigarding
studentswith LEP was useful than that regardstgdents with disabilitiesigures 4-3 and 44
summarizehe perceived utility oprofessional development on students with disabilares
LEP for all STEM tachersSTEM teachers had less exposanelower perceived utility
regarding the current professional development offerings concerning students wiin LEP
comparison of professional development concerning students with disalslitresighservice
load of studentswith LEP significantly impaceédteacher satisfactiofwhile service load of

students with disabilities did nof)his conclusioralsoapplied toall otherteachers.

Useful Very useful
11.9% 5.1%
Somewha| Not Participate
useful
11.4% Not useful
Not useful Somewhat useful
2.0% m Useful
Not
Participate = Very useful
69.5%

Figure 43. STEM teacher perceived utility of professional developmeatdig students with
disabilities

Useful

Somewhaf Very useful
8.4%
useful 0 3.3%
10.1% ’ Not Participate
Not useful Not useful
2.0% Somewhat useful
m Useful
Not m Very useful
Participate
76.3%

Figure 4-4. STEM teachemerceived utility oprofessional development regarding studemith LEP

In summarythe researchdicatedthat in terms of serve fatudentswith disabilities and
LEP, relatively low exposurand quality of professional development experienagegard tocan
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elevated service loaaf these studenfer K-12 STEM educators, while the service load and
professional developmefactored forteacher satisfaction and intent to rem&pecifically,

having students with LEP affected teacher satisfaction while the current professional
development offerings regarding teaching this grdugtuents were not effective concerning
increasan teacher satisfaction or intent to remain. Majodings from théwo studies are
visualized in Figure 4. The research findings have partially verified the hypotheses illustrated
in the conceptual framework of the dissertation (see FigdeThesefindings collectively
suggested the necessitydimperativedemand®f sufficient and useful professional
development offerings regarding the two concerned groups of stdderggaining and

supporting inservice STEM tachers in the inclusive education

|— Lower than all other teachers —|

- o)
OR = 990 Teacher satisfaction Teacher intent to remain OR=1%19

L K-12 STEM teachers J

Lower levels of participation and perceived
Considerable and growing service load utility than all other teachers

- ~

Service load of students with disabilities Professional development (PD)
Greaterthan all other teachers concerning students with disabilities

s Service load of students with LEP :I] PD concerning students with LEP

Lower than service load of students Mismatch Lower than PD concerning students
with disabilities with disabilities regarding participation

\ / \ and perceived utility /

Low level of teacher participation and perceived utility of PD with respect to
the elevated service load associated with the two concerned groups of students

Figure 4-5. Summanyof dissertation findings
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AppendixA
R Coces Used for Tesif Independencand Logistic Regression

R codes forTest of Independencef complexsurvey data

# Import data

library (survey)

setwd ("C:/Data")

data <read.csv('C:/ Data/data.csv")

# Define survey design

# Column 1 to 12 are the nables used for regression, Column 13 is the final weight, Column
14 to 101 are the 88 replicate weights, and BRR = balanced repeated replication
design<svrepdesign(variables=data [,1:12], repweights=data [,14:101], weights=data [,13],
type="BRR", combhed.weights=T)

# Waldtestsof independencgbased on the differences between the observed cells counts and
those expected under independence

# STEM = 1all others=0

svychisq( ~ STEM + SATISFACTION, d=saigstic=adjwald")

svychisq( ~ STEM + RETIENIT designstatistic=adjwald")

R codes for Logistic Regressionf complex survey data

# Import data

library (survey)
library(BaylorEdPsych)

setwd ("C:/Data")

data < read.csv("C:/ Data/data.csv")

# Define survey design

# Column 1 to 12 are the vables used for regression, Column 13 is the final weight, Column
14 to 101 are the 88 replicate weights, and BRR = balanced repeated replication
design<svrepdesign(variables=data [,1:12], repweights=data [,14:101], weights=data [,13],
type="BRR", combed.weights=T)

# Define subsets

designSTEM-subset (design, Subject==1|Subject==2|Subject=#3} TEM teachers
designS <subset (design,Subject==2) # Science teachers

designT <subset (design,Subject==3) # Technology teachers

designM <subset (degin,Subject==1) # Mathematics teachers

designO <subset (design,Subject==4) # Other teachers
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| [23Aa0A0 NBINBaaAzy Y2RSt F2NJ a{lFGdAaFlIOGAz2yYy
modell < svyglm (SATISFACTION ~
SL_DIS+SL_LEP+PD_DIS+PD_LEP+GENDER+MAJORITY+HIDEGR+NEWTCH+EARNSCH,
design = dagnSTEM, family = quasibinomial)

summary(modell)

PseudoR2(modell)

model2 < svyglm (SATISFACTION ~
SL_DIS+SL_LEP+PD_DIS+PD_LEP+GENDER+MAJORITY+HIDEGR+NEWTCH+EARNSCH,
design = designS, family = quasibinomial)

summary(model2)

PseudoR2(model2)

model3 < swglm (SATISFACTION ~

SL _DIS+SL_LEP+PD_DIS+PD_LEP+GENDER+MAJORITY+HIDEGR+NEWTCH+EARNSCH,
design = designM, family = quasibinomial)

summary(model3)

PseudoR2(model3)

model4 < svyglm (SATISFACTION ~
SL_DIS+SL_LEP+PD_DIS+PD_LEP+GENDER+MAJORITY+HIDEGRRNEGHCH+
design = designT, family = quasibinomial)

summary(model4)

PseudoR2(model4)

model5 < svyglm (SATISFACTION ~
SL_DIS+SL_LEP+PD_DIS+PD_LEP+GENDER+MAJORITY+HIDEGR+NEWTCH+EARNSCH,
design = designO, family = quasibinomial)

summary(model5)

PseudoR2(mdel5)

| [23Aa0A0 NBINBaairzy Y2RSt F2NJ aLyaSyid d2 wsS
Model6 < svygim (RETENTION ~
SL_DIS+SL_LEP+PD_DIS+PD_LEP+GENDER+MAJORITY+HIDEGR+NEWTCH+EARNSCH,
design = designSTEM, family = quasibinomial)

summary(model6)

PseudoR2(model6)

model7 < svyglm (REANTION ~
SL_DIS+SL_LEP+PD_DIS+PD_LEP+GENDER+MAJORITY+HIDEGR+NEWTCH+EARNSCH,
design = designS, family = quasibinomial)

summary(model7)

PseudoR2(model7)
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model8 < svyglm (RETENTION ~
SL_DIS+SL_LEP+PD_DIS+PD_LEP+GENDER+MAJORITY+HIDEGR+NEWTCH+EARNSCH,
design = designM, family = quasibinomial)

summary(model8)

PseudoR2(model8)

model9 < svyglm (RETENTION ~
SL_DIS+SL_LEP+PD_DIS+PD_LEP+GENDER+MAJORITY+HIDEGR+NEWTCH+EARNSCH,
design = designT, family = quasibinomial)

summary(model9)

PseudoR2(model9)

model10 <svyglm (RETENTION ~

SL _DIS+SL_LEP+PD_DIS+PD_LEP+GENDER+MAJORITY+HIDEGR+NEWTCH+EARNSCH,
design = designO, family = quasibinomial)

summary(model10)

PseudoR2(model10)
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AppendixB
Correlation Matrixes
Matrix 1. Correlation Matrix for STEM Teachers

SL_DIS SL_LEF PD_DI< PD_LEF GENDEF MAJORITY HIDEGR NEWTCH EARNSCH Subjec SATISFAC  RETENT

st._pi<| 00!
SL_LEF 0.18¢| 1.00(
PD_DIS 0.10 0.01¢[ " 1.00¢
PD_LEF 0.02: 0.25¢ 0.26:/  1.00(
GENDER 0.02¢ -0.00: -0.007 -0.043, 1.00(
MAJORITY -0.01¢ -0.06: -0.031 -0.06: 0.0310 1.00¢

HIDEGR 0.01( -0.00¢ 0.00¢ -0.03: -0.02: -0.001-

NEWTCH -0.00: 0.021 0.01¢ 0.03¢ -0.01¢ -0.01 025 1.00(
EARNSCF 0021 0.047 0.01¢ 0.00¢ 0.10¢ -0.011 0.34: 033 1.00¢
Subjec 0.16¢ 0.01¢ 0.03( -0.02¢ 0.19¢ 0.02: 10.03¢ 10.02¢ 0.02¢/ " 100(
SATISFAC  -0.04¢ -0.06¢ 0.02¢ -0.00: 0.017 0.03: 0.01% 10.03¢ 0.03¢ 0.00¢/ " 2.00¢
RETENT  -0.0L: -0.02¢ 0.06¢ 0.017 -0.00¢ 0.02: 0.01( 0.00C 0.08¢ -0.01 033t/ 1.00(
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Matrix 2. Correlation Matrix for Science Teachers

SL_DIS

sL_Dis|EI00¢
0.8  1.00¢
0.01¢/  2.00¢
0.26¢,  1.00C

SL_LEF

PD DIS
PD_LEF
GENDER
MAJORITY
HIDEGR
NEWTCH
EARNSCH
SATISFAC
RETENT

0.10z

0.047
-0.02¢
-0.03¢
-0.00z
-0.00¢
-0.00¢
-0.055
-0.00¢€

SL_LEP

0.25C
-0.017
-0.05C
-0.034
0.02:
0.03t
-0.08C
-0.02C

PD_DIS

-0.00¢
-0.01z
-0.001
0.012
0.031
0.02¢
0.10C

PD_LEF GENDERMAJORITY  HIDEGR NEWTCH EARNSCH SATISFAC RETENT

005z, 1.00¢

-0.05€ 0.04zf  1.00¢

-0.054 -0.002 0.004.  1.00¢

0.05C  -0.01€  -0034  -0.24C  1.00(

-0.007 0126 0005 0352  -0.334  1.00

0.01€ 0.03C 0.022 0.03C -0.05% 0.0370  1.00¢

0.01€ 0.01C 0.034 0.04€ -0.024 0.107 0.305-

Matrix 3. Correlation Matrix for Mathematics Teachers

SL_DIS

SL_LEF
PD_DIS
PD_LEF
GENDER
MAJORITY
HIDEGR
NEWTCH
EARNSCH
SATISFAC
RETENT

0.12C
0.00¢z
0.03¢
-0.01¢
0.00%
0.044
-0.01C
-0.03C
0.001

SL_LEP

PD_DIS

0.26C
0.024
-0.074
-0.002
0.031
0.04%
-0.04¢
-0.03¢

PD_LEF GENDERMAJORITY  HIDEGR NEWTCH EARNSCH SATISFAC RETENT

-0.01¢&
-0.04:<
0.00¢
0.00¢
0.02C
0.02z
0.04¢

0021/ 1.00¢

-0.064 0.00¢ 1.00¢

-0.034 0.00€ -0.001 1.00¢

0.037 -0.001 -0.001 -0.27¢,  1.00¢

002 007  -0.03 0354  -0.34€  1.00C
001¢  -0001 003 0006  -0.03 0053  1.00C
0032 -0.01¢ 0.02z  0.019 0.013 0.08¢ 0371 1.00(

76



Matrix 4. Correlation Matrix for Technology Teachers
SL.DIS SL LEP PD_DIS PD_LEF GENDERMAJORITY HIDEGR NEWTCH EARNSCH SATISFAC RETENT

sL_Dis|EI00¢
sL_LEF  o.27c] 200
PD_DIS  007¢  0.02¢f 1.0
PD_LEF 0.047 0.27€ 0273, 1.00C
GENDER ~ -0061  -008z  -0.031  -0.06¢[  1.00C

MAJORITY 0.022 -0.06C -0.05C -0.08€ 0.07z[  1.00¢
HIDEGR 0.10C 0.091 0.021 0.047 -0.082 -0.017. 1.00¢
NEWTCH  -0.084  -0.02C 0021  -0.00:  -0.01f  -0.046  -0.20¢  1.00¢
EARNSCH 0144 008  -003 002  016C 003 028  -0.282  1.00¢
SATISFAC 0077  -0.034 001z 0006 001 0046  -0.006  000¢  -0.02¢f  1.00¢
RETENT -0.062 0.007 0.05C -0.07¢ -0.02¢ -0.012 -0.16C 0.037 -0.025 0311 1.00¢

Matrix 5. Correlation Matrix foAll Other Teachers
SL DIS SL_ LEP PD DIS PD LEP GENDERMAJORITY HIDEGR NEWTCH EARNSCH SATISFAC RETENT

sL_DIs| 1,000

SL_LEP 0.163  1.000

PD_DIS 0.140 -0.027, 1.0

PD_LEP -0.025 0.224 0162, 1.000

GENDER 0060 0042  -0.023  -0.019/ " 1.000
MAJORITY ~ -0.003  -0.021  -0.038  -0.047  -0.012|  1.000
HIDEGR 0051 0008 0024 0001  -0.036 0000 1.000
NEWTCH  -0.028  -0.012  -0.012 0009 0013  -0006  -0.226[  1.000
EARNSCH 0084 0064 0022 0030 008  -0.007 0343  -0.321  1.000
SATISFAC ~ -0.011  -0.034 0031 0007  -0.010 0021 0003  -0012 0025  1.000
RETENT ~ -0018  -0.033 0049 0014  -0033 0003  -0008 0030  0.08 0321/ 1.000
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AppendixC

Logistic Regression Models

Model 1: STEM Teacher Satisfaction
Estimate Std. Error t value Pr(>|t])

(Intercept) 1.405e+00 2.756e

SL_DIS 2.860e -04
SL_ LEP -1.032e -02
PD_DIS 2.352e -01
PD_LEP 1.240e -02
GENDER 1.38%e -01
MAJORITY  3.927e -01
HIDEGR - 2.035e -02
NEWTCH -3.213e -01
EARNSCH  6.157e - 06

* Significant at .05 level

3.972e
4.515e
1.582e
2.402e
1.409e
2.837e
1.487e
1.726e
4.292e

-01
-03
-03
-01
-01

5.098 2.34e
0.072 0.9428
-2.286 0.0250 *
1.487 0.1412
0.052 0.9590
-01 0.986 0.3273
-01 1 .384 0.1702
-01 -0.137 0.8916
-01 -1.862 0.0664
-06 1.435 0.1554

-06 *

Model 2: Science Teacher Satisfaction
Estimate Std. Error t value Pr(>|t|)

(Intercept) 1.476e+00 5.284e

SL DIS ~ 2.936e - 03
SL_LEP - 1.564e - 02
PD_DIS  2.243e -01
PD_LEP  3.159 -01
GENDER  1.418¢  -01
MAJORITY 3.48le -01
HIDEGR  4.769 -03
NEWTCH -3.967e - 01
EARNSCH 4.443e  -06

* Significant at .05 level

6.321e
5.980e
2.447e
2.883e
2.279%e
4.583e
2.444e
3.063e
6.439%¢

-01 2.793 0.00657 *
- 03 0.464 0.64360
-03 -2.615 0.01070 *
-01 0.916 0.36227
-01 1.096 0.27649
-01 0.622 0.53568
-01 0.760 0.44981
-01 0.020 0.98449
-01 -1.295 0.19905
-06 0.690 0.49228

Model 3: Mathematics Teach8atisfaction
Estimate Std. Error t value Pr(>|t])

(Intercept) 1.249e+00 4.372e

SL_DIS 5.672e - 03
SL_LEP -7.435¢ - 03
PD_DIS  1.818e -01
PD_LEP -2.732e -01
GENDER  1.487e  -01
MAJORITY 4.094e  -01
HIDEGR -1.202e - 01
NEWTCH -3.418¢ -01
EARNSCH 1.075e -05

* Significant at .05 level

7.746e
7.362e
2.754e
3.185e
2.078e
3.874e
2.023e
2.214e
6.344e

-01 2.856 0.0055*
-03 0.732 0.4663
-03 -1.010 0.3156
-01 0.660 0.5111
-01 -0.858 0.3936
-01 0.715 0.4
-01 1.057 0.2939
-01 -0.594 0.5540
-01 -1.544 0.1267
-06 1.694 0.0943

764

Model 4: Technology Teach&atisfaction
Estimate Std. Error t value Pr(>|t])
(Intercept) 1.351e+00 1.009e+00 1.339 0.185

SL_DIS -5.004e - 03
SL_LEP -6.572e - 03
PD_DIS 4.24 7e- 01
PD_LEP  6.931e -01
GENDER 1542  -01
MAJORITY 6.086e - 01
HIDEGR  1.407e -01
NEWTCH  3.923  e-02
EARNSCH  -2.158e - 06

* Significant at .05 level

8.622e
1.314e
4.316e
7.062e
5.599¢
9.159e
4.894e
6.940e
1.514e

-03
-02
-01
-01
-01
-01
-01
-01
- 05

-0.580 0.563

-0.500 0.618
0.984 0.328
0.981 0.329
0.275 0.784
0.664 0.508
0.288 0.774
0.057 0.955

-0.143 0.887
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Model 5: All OtherTeachelSatisfaction
Estimate Std. Error t value Pr(>|t|)

(Intercept) 1.606e+00 1.778e

SL_DIS 1.989e -03
SL_LEP -4.591e -03
PD_DIS 2.638e -01
PD_LEP 3.611e -02
GENDER -1.454e -01
MAJORITY  2.752e -01
HIDEGR -1.327e -01
NEWTCH -1.291e -01
EARNSCH 8.086e  -06
* Significant a t .05 level

2.388e
1.903e
1.044e
1.364e
9.137e
1.596e
1.051e
1.436e
2.803e

-01
-03
-03
-01
-01
-02
-01
-01
-01
- 06

9.032 9.37e
0.833 0.40743
-2.413 0.01817 *
2.528 0.01349 *
0.265 0.79187
-1.591 0.11561
1.724 0.08865
-1.262 0.21079
-0.899 0.37144
2.885 0.00506 *

- 14

Model 6: STEM Teacher Intent to Remain
Estimate Std. Error t value Pr(>|t|)

(Intercept) 1.168e -01

SL_DIS - 3.808e - 04
SL_LEP - 8.314e -03
PD_DIS 4.180e -01
PD_LEP - 6.480e - 03
GENDER 1.671e - 02
MAJORITY  2.874e -01
HIDEGR 5.090e -02
NEWTCH 2.579% -01
EARNSCH  2.154e - 05

* Significant at .05 level

3.619%e
5.198e
4.530e
1.601e
1.970e
1.242e
2.601e
1.603e
2.040e
5.363e

-01 0.3230.747792
-03 -0.0730.941782
-03 -1.8350.070264
-01 2.6100.010841 *
-01 -0.0330.973842
-01 0.1350.893324
-01 1.1050.272692
-01 0.3180.751611
-01 1.264 0.209827
-06 4.017 0.000135 *

Model 7: Science Teachartent to Remain

Estimate Std. Error t value P

(Intercept) -2.152e -01
SL_DIS 4.405e -03
SL_LEP -1.199e - 02
PD_DIS 5.772e -01
PD_LEP 5.493e - 02
GENDER -5.136e - 02
MAJORITY  3.963e -01
HIDEGR 2.700e -01
NEWTCH 1.636e -01
EARNSCH 1944e -05

* Significant at .05 level

r(>[t))

6.774e -01 -0.318 0.7516
8.512e -03 0.518 0.6063
7.237e -03 -1.657 0.1015
2.569e -01 2.247 0.0275*
3.316e -01 0.166 0.8689
2.204e -01 -0.233 0.8164
4.28%9e -01 0.924 0.3584
2.369e -01 1.140 0.2578
3.131le -01 0.523 0.6028
8 .738e -06 2.224 0.0290 *

Model 8: Mathematics Teachkrtent to Remain
Estimate Std. Error t value Pr(>|t|)

(Intercept) 1.564e -01
SL_DIS -2.753e -03
SL_LEP -7.203e -03
PD_DIS 2.005e -01
PD_LEP 1.918e -02
GENDER 2.954e -02
MAJORITY  2.693e -01
HIDEGR - 8.986e - 03
NEWTCH 4.502e -01
EARNSCH 2.458e -05

* Significant at .05 level

4.792e
1.073e
7.421e
2.625e
3.165e
2.079%e
3.436e
2.186e
2.702e
7.382e

-01 0.326 0.74495
-02 -0.257 0. 79811
-03 -0.971 0.33473
-01 0.764 0.44732
-01 0.061 0.95183
-01 0.142 0.88737
-01 0.784 0.43547
-01 -0.041 0.96732
-01 1.

3.

666 0.09971
32

- 06 9 0.00133*
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Model 9: Technology Teachémtent b Remain
Estimate Std. Error t value Pr(>|t|)
(Intercept) 2.215e+00 2.955e+00 0.750 0.4558

SL_DIS -9.397e -03 1.518e -02 -0.619 0.5378
SL_LEP 1.765e -02 2.004e -02 0.881 0.3812

PD_DIS 9.124e -01 5.282e -01 1.727 0.0881
PD_LEP -7.254e -01 6.491e -01 -1.118 0.2672
GENDER -1.350e -01 5930e -01 -0.228 0.8205
MAJORITY -1.326e - 01 2.975e+00 -0.045 0.9646
HIDEGR -9.168e -01 6.304e -01 -1.454 0.1499
NEWTCH -7.576e -01 9.17 2e-01 -0.826 0.4113

EARNSCH 8.897e -06 1.146e -05 0.776 0.4400
* Significant at .05 level

Model 10: All OtherTeacheilntent to Remain
Estimate Std. Error t value Pr(>|t])

(Intercept) 1.019e+00 1.942e -01 5.246 1.30e -06*

SL_DIS -4.124e -03 2.652e -03 -1.555 0.1239
SL_LEP -1.963e -03 2.698e -03 -0.728 0.4690
PD_DIS 2.533e -01 1.160e -01 2.182 0.0321*
PD_LEP -1.152e -01 1.336e -01 -0.862 0.3914
GENDER -2.747e -01 1.363e -01 -2.015 0.0473*
MAJORITY  1.007e -01 1.698e -01 0.593 0.5551
HIDEGR -2.115e -01 1.193e -01 -1.774 0.0800
NEWTCH 4.166e -01 1.787e -01 2.332 0.0223*
EARNSCH  2.019e -05 2.716e -06 7.434 1.16e -10*
* Significant at .05 level
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