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Abstract

Background: Professional development offerings assist K-12 educators in addressing new and evolving classroom
dynamics, circumstances, and situations. With the emerging demands of an increasingly science, technology,
engineering, and mathematics (STEM)-infused society, teachers are challenged to provide high-quality 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 education and/or have aspirations of participation in
STEM-related careers. This study investigated K-12 STEM educator participation and perceived utility regarding
professional development addressing specific needs of students with identified categorical disabilities and limited
English proficiency (LEP).

Results: Collection and analysis methods employed data retrieval and tabulation from the 2011-2012 School and
Staffing Survey (SASS) Teacher Questionnaire (TQ). The national restricted access dataset was used to identify
targeted teacher populations as well as provide a profile of STEM teacher participation in practice-oriented
professional development activities regarding the two specified student groups. The results were categorically
summarized and compared across science, 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 dedicated fewer hours in the professional development regarding students with categorical
disabilities and LEP than the remainder of the teaching population. Overall, STM teachers’ perceived utility of the
provided professional development experience was lower than that of the remainder of the teaching population.

Keywords: STEM education, School and Staffing Survey Teacher Questionnaire, Students with disabilities, Limited
English proficiency, Teacher professional development

Background

Science, technology, engineering, and mathematics
(STEM) educators in the US are working with increas-
ingly inclusive student populations, including students
with categorical disabilities and limited English profi-
ciency (LEP). A list of 13 categorical disabilities have
been identified for individuals ages 3 through 21 years
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old by the Individuals with Disabilities Education Act
(2012), including (1) autism, (2) deaf-blindness, (3) deaf-
ness, (4) emotional disturbance, (5) hearing impairment, (6)
intellectual disability, (7) multiple disabilities, (8) orthopedic
impairment, (9) other health impairment, (10) specific
learning disability, (11) speech or language impairment,
(12) traumatic brain injury, and (13) visual impairment (in-
cluding blindness). The federal term “LEP” represents a
group of students primarily speaking languages other than
English. These students are also referred to as “English
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language learners (ELLs)” and “emergent bilingual (EB)” by
educators (Garcia 2009).

K-12 STEM educators are expected to inform STEM
learning and 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 science or computer-related
areas. Resultant of global discovery and development, the
effectiveness of STEM education is important for national
wealth and welfare in the future (President’s Council of
Advisors on Science and Technology (US) 2010). STEM
education helps prepare citizens to make informed deci-
sions and adapt to life and work in an increasingly techno-
logical world. However, students with disabilities and LEP
often have systemic barriers to engagement (Newman et
al. 2011) and are consequently less likely to pursue STEM
majors or careers. Although there is a growing job market
in STEM-related areas, for undetermined reasons, these
groups of students are less likely to participate. Post-
educational career prospects for these students can be
enhanced through accessible and meaningful STEM educa-
tion opportunities. Student STEM educational experiences
in secondary education influence pursuit of STEM-related
careers (Yu et al. 2012). Equitable access to these experi-
ences would prospectively encourage these traditionally
underrepresented students (students with disabilities and
students with LEP) to choose STEM majors and, subse-
quently, future careers.

It is imperative that students with LEP receive quality
STEM educational experiences where practitioners are not
only equipped to address specific educational needs but
position themselves within an advocacy role (Zehr 2010).
Similarly, STEM practitioners are expected to individualize
and differentiate instruction to build meaningful learning
experiences for students with disabilities (Sotomayer
2013). Genuine understanding and informed advocacy are
also central features in ensuring access for learners while
enhancing preparations to maximize learner outcome
(Goeke and Ciotoli 2014). Capacity building opportunities
for teachers traditionally come in the form of professional
development offerings. Professional development oppor-
tunities may not provide prescribed context for curricula
but help teachers transfer knowledge into instructional
practice (McCutchen et al. 2002). “Enhancing the quality
.. of K-12 STEM education is inextricably linked to the
continued professional development of K-12 teachers”
(Nadelson et al. 2012, p. 69). Podhajski et al. (2009) in-
dicate that effective professional development has a
positive influence on students’ scientific-associated abil-
ities. Nimisha et al. (2012) found that professional de-
velopment engaging teachers with useful pedagogy in
mathematics solidified teacher’s familiarity with such
strategies. Further, quality professional development
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improves teacher skills of identifying and addressing
student misconceptions, as well as improving teacher
pedagogical content knowledge.

Epistemological and pedagogical teacher conceptions,
paired with professional practical knowledge, are core fac-
tors of teacher learning experiences that enable the trans-
formation of research into practice (Rivero et al. 2011).
With the vast array of content-based professional oppor-
tunities, a low level of practice-based engagement in profes-
sional development for STEM educators persists. Teacher
classroom practices, reflecting pedagogical content know-
ledge and knowledge of learners, are very important. Even
short-term professional development can significantly im-
pact educators’ attitudes, preparedness, and responsiveness
to students with disabilities (Rule et al. 2011). Exemplary
teacher learning and professional development models have
been identified to promote notable successes with students
with disabilities or LEP (Burgstahler and Doe 2004; Lee et
al. 2004). However, many professional development op-
portunities operate without identifiable evidence-based
frameworks (Schumm and Vaughn 1995; Avalos 2011).

As classrooms become more inclusive, many teachers
will need to provide additional accommodations for stu-
dents with disabilities and LEP. Professional develop-
ment can influence teacher’s perspectives and practices
in STEM teaching and narrow the achievement gaps be-
tween the two concerned student groups and the
remaining student population (Lee et al. 2008; Hart and
Lee 2003; Gandara 2006). On the other hand, teachers’
perceptions of professional development could mediate
teaching practice and inform on-going and future pro-
fessional development offerings (Lee et al. 2008). 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 problem-solving
skills (Crippen and Archambault 2012), providing a direc-
tion and charge for a new classroom context. Provided the
emerging trajectory of STEM education professional de-
velopment based on new learner needs and societal de-
mands, further targeted offerings are necessary. However,
levels and perceptions of meaningful STEM educator par-
ticipation in professional development specific to students
with disabilities and LEP are currently unclear from a
national perspective. To explore the professional develop-
ment status issue, an investigation was designed, coordi-
nated, and implemented.

Research questions
This investigation was guided by five research questions
associated with STEM educator participation in profes-
sional development specifically crafted to address needs
of students with disabilities and LEP. The guiding ques-
tions are as follows:
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Table 1 Teacher demographics by subject
Mathematics Science Technology All others
Total number 281,990 226,700 50,610 2,825,880
Gender (n (%)) Male 98,050 (34.8) 86,520 (38.2) 38,150 (75.4) 578,910 (20.5)
Female 183,940 (65.2) 140,170 (61.8) 12,460 (24.6) 2,246,980 (79.5)
Race (n (%)) White 246,310 (87.3) 201,770 (89.0) 46,520 (91.9) 2,552,240 (90.3)
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) 40,730 (1.4)
Hispanic 18,270 (6.5) 14,420 (6.4) 3560 (7.0) 227,870 (8.1)
Weighed sample values are rounded to the nearest 10 per NCES protocol
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Table 2 Teacher service load by subject

Mathematics Science Technology All others
Categorical disabilities Mean 9.84 1341 18.87 11.25
Std. D. 10.566 14.261 25123 17.425
Median 7 10 12 5
Range 100 126 231 483
Maximum 100 126 231 483
LEP Mean 5.98 7.1 76 7.28
Std. D. 12.899 15.892 20.236 25231
Median 1 1 1 1
Range 170 185 200 700
Maximum 170 185 200 700

(1)What level of participation in professional
development opportunities, centered on educating
students with disabilities, do K—-12 STEM educators
demonstrate?

(2)What level of participation in professional
development opportunities, centered on educating
students with limited-English proficiency, do K-12
STEM educators demonstrate?

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

(4)Does degree of professional development
participation (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 educators?

These questions are explored through variable isolation

were investigated through summation of data and pre-
sented in frequency-based and proportional formats.

Instrumentation
This study employed SASS, a system of related question-
naires, as the instrument. Tourkin et al. (2010, p. 8-9)
concisely identified the SASS instrumentation purpose
and procedure:

The SASS is conducted by the National Center for
Education 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 and
principals, teacher hiring practices, professional
development, class size, and other conditions in schools
across the nation. SASS is a large-scale sample survey
of K-12 school districts, schools, teachers, library
media centers, and administrators in the USA.

of the Schools and Staffing Survey (SASS) where fre- The SASS was designed to produce national, regional,
quency and summary analyses were conducted. Questions and state estimates for public elementary and secondary
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Table 3 Participation in professional development regarding
students with categorical disabilities (question 48a)

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

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

schools and related components (e.g., schools, teachers,
principals, school districts, and school library media
centers); national estimates for BIE-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, teachers, and
principals). 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 on the SASS 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 numbers for reliable estimates.
Public and private schools are oversampled 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 (NCES n.d., “Sample selection”).

The SASS consisted of five sets of questionnaires: School
District Questionnaires, Principal Questionnaires, School
Questionnaires, Teacher Questionnaires, and School
Library Media Center Questionnaires. The Teacher Ques-
tionnaires include the Teacher Questionnaire (SASS TQ)
for public school teachers and Private School Teacher
Questionnaire. This study employed data retrieved from
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2011-2012 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) certifica-
tion, (5) professional development, (6) working condi-
tions, (7) school climate and teacher attitudes, (8)
general employment and background information, and
(9) contact information.

This study examines practice-oriented professional de-
velopment, specifically referring to professional develop-
ment regarding students with categorical disabilities and
LEP, in the 2011-2012 school year. Question 48a, “In the
past 12 months, have you participated in any professional
development on how to teach students with disabilities?”
(yes or no), question 48b, “In the past 12 months, how
many hours did you spend on these activities?”, and ques-
tion 48c, “Overall, how useful were these activities to
you?” were adopted to describe the status of teacher pro-
fessional development regarding students with categorical
disabilities.

Question 49a, “In the past 12 months, have you partic-
ipated in any professional development on how to teach
Limited English Proficient students or English-language
learners (ELLs)?” (yes or no), question 49b, “In the past
12 months, how many hours did you spend on these ac-
tivities?”, and question 49c, “Overall, how useful were
these activities to you?” were adopted to describe the
status of teacher professional development regarding
students with LEP.

The level of participation in practice-oriented profes-
sional development was measured by questions 48b and
49b, regarding teaching students with disabilities and LEP,
respectively, on a four-level ordinal scale from “8 hours or
less,” “9-16 hours,” “17-32 hours,” to “33 hours or more.”
Teachers’ perception of these professional development
experiences was measured by questions 48c and 49c on a
four-level ordinal scale including “not useful,” “somewhat
useful,” “useful,” and “very useful.”

Participant description

The target population for this study was K-12 science,
mathematics, and technology teachers in the public
school systems of the USA. The groups were defined by

Table 4 Time dedicated in professional development regarding students with categorical disabilities (question 48b)

Area <8 hn (%) 9-16 h n (%) 17-32 h n (%) >33 h n (%) Total
Mathematics 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

Weighed sample values are rounded to the nearest 10 per NCES protocol
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the responses to SASS TQ question 16, “This school
year what is you MAIN teaching assignment at THIS
school?” Teachers who responded with codes 211, 212,
213, 217, or 218 (biology or life sciences, chemistry,
earth sciences, physics, and other natural sciences) were
identified as science teachers. Teachers who responded
with codes 191, 192, 193, 194, 195, 196, 198, 199, 200, or
201 (algebra I, algebra II, algebra III, basic and general
mathematics, business and applied math, calculus and
pre-calculus, geometry, pre-algebra, statistics and prob-
ability, and trigonometry) were identified as mathematics
teachers. Those who were identified as technology
teachers responded with codes 246, 249, 250, or 255 (con-
struction technology, manufacturing technology, commu-
nication technology, and general technology education).
Demographic information regarding the race and gender
of the participants was also tabulated by subject in Table 1
and visualized in Fig. 1.

The service load of secondary educators pertaining to
education of students having a categorical disability or
LEP for the 2011-2012 school year was gauged by the
SASS TQ datasets. The teacher service load, which indi-
cated the number of students taught during the school
year, was described in Table 2 and Fig. 2 by subject.

Methods

This study conducted a secondary analysis of the SASS
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
single-site user admittance to this dataset. As per the re-
stricted access agreement, specific protocol and reporting
information was submitted. After review, the NCES au-
thorized approval and release of the frequency and sum-
mary analyses.

For the 2011-2012 SASS TQ, there were 3,385,170 in-
stances within the weighted results. The NCES and IES
require that all weighted #’s be rounded to the nearest
10 for SASS to assure 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 explored in this study
in terms of teacher professional development participa-
tion concerning students with disabilities and LEP. For
the purpose of analyses, science, technology, and math-
ematics (STM) educators and non-STM educators were
categorically summarized and 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 per-
ceived utility of the practice-oriented professional devel-
opment. Following methodological considerations from
the study of Ernst et al. (2014, p. 4), “the number of cat-
egorized students served was determined by responses
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from teachers who reported teaching students with rec-
ognized disabilities requiring an individualized education
plan. The number of students identified as LEP was de-
termined by responses from teachers who reported
teaching students who did not speak English as their pri-
mary language and who had a limited ability to read,
speak, write, or understand English.” Data from the
2011-2012 SASS TQ were extracted and analyzed using
descriptive statistics.

Results and discussion

The number of valid cases for this study was 3,385,170.
Self-reported demographic information and teacher ser-
vice load are summarized in Tables 1 and 2. Information
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Table 5 Perceived utility of professional development regarding students with categorical disabilities (question 48c)

Area Not useful n (%) Somewhat useful n (%) Useful n (%) Very useful n (%) Total
Mathematics 5370 (6.31) 31,690 (37.28) 32,540 (38.28) 15420 (18.13) 85,020
Science 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 (39.05) 28,760 (16.85) 170,710
All others 38,190 (3.48) 297,880 (27.18) 504,560 (46.04) 255,330 (23.30) 1,095,950
Total 49,540 (3.91) 361,810 (28.56) 571,220 (45.10) 284,090 (22.43) 1,266,660

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

concerning participation level in professional development
centered on educating students with disabilities are sum-
marized in Tables 3 and 4 and presented visually in Figs. 3
and 4. Descriptive analysis showed that STM teachers, es-
pecially 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 practice-oriented
professional development regarding students with disabil-
ities, which was much lower when compared to 38.78 % of
non-STM teachers. Among the teachers who participated,
technology teachers had highest service load regarding
students with disabilities. Concurrently, they reported a
highest percentage in terms of time dedicated in profes-
sional 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 of non-STM teachers. Table 5 and Fig. 5 show
teachers’ perception of such professional development by
subject. There were 20.36 and 45.11 % technology
teachers reporting that such professional development
was very useful or useful to them; in contrast, only 14.39
and 38.50 % of science teachers reported that this type of

1813 M3 03 1685 553 p43
38.28 38.5 39.05

4511 w0t 25
3728 3975 37.45

29.03 27.18 28.56

631 736 5.5 665 348 391

Math ~ Science  Tech  Total STM All Others  Total

Notuseful = Somewhat useful = Useful  Very useful

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

professional development was very useful or useful. Al-
though science teachers also reported relatively high ser-
vice load as technology teachers did, their time dedicated
in and perceived utility of these professional development
activities were even lower than non-STM teachers.

According to the results about participation level in
professional development centered on educating LEP
students shown in Tables 6 and 7, less than 20 % of the
technology teachers reported that they participated in
professional development on how to teach LEP students,
which is the lowest among STM and non-STM teachers,
although technology teachers reported highest mean ser-
vice load on students with LEP. Compared to non-STM
teachers, more STM teachers dedicated 8 hours or less
in such professional development, and a lower percent-
age of STM teachers reported 9-16 hours, 17-32 hours,
and 33 hours or more. Table 8 shows the teachers” per-
ception of such professional development by subject.
About 64 % of the non-STM teachers reported that the
professional development experience toward education
LEP students was useful or very useful, while only half of
the STM teachers were classified in the same categories.
Technology teachers had the highest proportion in report-
ing the professional development regarding LEP students
was very useful, followed by non-STM teachers. Mathem-
atics teachers had the least proportion to confirm the util-
ity of such professional development and the most
proportion in considering it not useful. This pattern was
in accordance with the teacher-reported LEP service load
by subject. Figs. 6, 7, and 8 provide graphic representation
of the results associated with LEP students.

Table 6 Participation in professional development regarding
students with LEP (question 49a)

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

Weighed sample values are rounded to the nearest 10 per NCES protocol
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Table 7 Time dedicated in professional development regarding students with LEP (question 49b)

Area <8 hn (%) 9-16 h n (%) 17-32 h n (%) >33 h n (%) Total
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 (4.57) 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

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

Conclusions
Growing job opportunities are offered in STEM fields
(Richards and Terkanian 2013) to maintain pace with our
STEM-infused societal demands. Knowledge in STEM
fields enables citizens to make thoughtful decisions about
important scientific and engineering programs (Ravitch
2013). Classrooms in the USA are becoming increasingly
inclusive (Ernst et al. 2014). It is important for children of
new immigrants to actively participate in STEM oppor-
tunities that have prospective impacts on the future devel-
opment of their country. However, student disabilities or
non-proficiency in language obstructs them from STEM
learning and career success. Underrepresented and
underserved students should be given equal educational
opportunity as their peers (Spring 2011). 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 classrooms and future careers.
Kennedy (1999) pointed out the importance of peda-
gogical content knowledge for science teaching. The sig-
nificance of developing knowledge and strategies beyond
subject content should be valued by STM teachers. Pro-
fessional development that is closely 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 consid-
erable amount of professional development is needed
(Wei et al. 2009). However, the results from this study in-
dicate that STM teachers tend to engage in fewer profes-
sional development opportunities regarding students with
categorical disabilities, as well as LEP, than the remainder

of the teaching population. Even among the STM teachers
indicating engagement in the categorical professional de-
velopment opportunities, fewer hours of participation
were reported.

Technology education teachers are more closely aligned
with the broader teacher population than science educa-
tors and mathematics educators, although technology edu-
cators are the least likely to actually participate in LEP
professional development. The naturally integrative nature
of technology education paired with its absence of re-
quired accountability testing may have resulted in its close
alignment with the broader educational community in that
it possesses some notable intersections and similar profes-
sional requirements and needs. Through general observa-
tion, there are a multitude of professional development
opportunities for STM educators. However, many of these
tend to be initiative-based or content-specific. This current
trend in professional development offerings could be a
contributing factor in STM educators not being active
participants in practice-centric opportunities. Wei et al.
(2010) reported that national investments in teacher learn-
ing regarding teaching LEP and students with disabilities
appear to trend toward focusing on ineffective short-term
workshops. Teachers, especially science and mathematics
educators, should be encouraged to participate in and be
offered more opportunities of quality practice-oriented
professional development. A limitation of the data col-
lected is the inability to elaborate on the types of activities
that teachers attended. Teachers evaluated the utility of all
the professional development activities they have partici-
pated in targeting students with disabilities and LEP dur-
ing the school year.

Table 8 Perceived utility of professional development regarding students with LEP (question 49c)

Area Not useful n (%) Somewhat useful n (%) Useful n (%) Very useful n (%) Total
Mathematics 6730 (961) 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
Technology 910 (945) 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

Weighed sample values are rounded to the nearest 10 per NCES protocol
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with LEP (question 49a)
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Fig. 8 Perceived utility of professional development regarding
students with LEP (question 49¢)
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Overall, STM teachers’ perceived utility of the pro-
vided professional development experience was lower
than that of the remainder of the teaching population.
Most notably, science educators tend to find the profes-
sional development less useful when it is related to
teaching students with categorical disabilities, while
mathematics educators find it less useful in teaching stu-
dents 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 intent of the current study, descriptive
statistical procedures provided a general overview and
useful estimated information on the target population.

5.25 5.57 4.57 5.33 72
583 043 B5O  aaw
d 10.61 9 93
Math ~ Science  Tech  Total STM All Others  Total
m8orless ®m9-16 =17-32 = 33 or more
Fig. 7 Time dedicated in professional development regarding
students with LEP (question 49b)

. /

These findings stand to be further advanced through a
separate qualitative study to explore the issues that STM
teachers have found in their professional development
experiences related to students with disabilities and
those with LEP. However, the current dataset does
not permit an analysis of the relationships between
teachers’ professional development and their actual
teaching outcome. Another 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 potential 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
needed to improve teacher perceived utility. Aligned educa-
tional school goals would also help teachers build coher-
ence between these professional development opportunities
and their own teaching objectives (Lumpe et al. 2000). Fur-
thermore, the concepts of universal design, as well as prac-
tical techniques such as the use of internet resources,
multimedia demonstration methods, and teaching applica-
tions should be introduced to teachers, in accord with
equipment and accessible resources. It is necessary for
contemporary 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 categorical
disabilities, are necessary in order to adequately under-
stand student needs and adapt classroom practices for
diverse learner groups within the new integrated STEM
learning context.
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