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Access to high-quality resources is integral for educators to provide
research-aligned mathematics instruction. Identifying the supplemental
resources educators use to plan mathematics instruction can inform
the ways researchers and organizations disseminate research-based
practices. The goal of this study was to identify the frequency in which
early childhood educators (i.e., pre-Kindergarten through third grade)
reported using various resources to plan for mathematics instruction.
Furthermore, we investigated whether differences were observed based on
teacher factors (i.e., general or special education, route to certification,
years of experience) and locale (i.e., rural, urban, suburban). We
retained data from 917 teachers for data analysis. The three most
frequently reported resources by educators were colleagues, Teachers
Pay Teachers, and Google/Yahoo. The three least frequently reported
resources were the typical outlets researchers use to reach teachers: What
Works Clearinghouse, Teaching Exceptional Children, and Teaching
Children Mathematics. General and special education teachers differed
on their self-reported usage of five resources: colleagues, Google/Yahoo,
teaching blogs, Teaching Exceptional Children, and the What Works
Clearinghouse. Rural educators self-reported that they were less likely
than suburban educators to use colleagues or specialists at the district
to plan instruction. Implications for future research and practice are
discussed.
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INTRODUCTION

The mathematics performance of students in the US has received scrutiny
due to data trends on national (National Center for Education Statistics, 2019) and
international (Trends in International Mathematics and Science Study; Provasnik et
al., 2016) assessments. This has led to debates on the best mathematics instructional
methods (Ansari & Lyons, 2016). Mathematics teachers are caught in the middle; they
are tasked with implementing high-quality mathematics instruction by selecting and
using available resources. However, this access to resources may differentially affect
rural locales (Marlow & Cooper, 2008) and special education teachers (Albrecht,
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Johns, Mounsteven, & Olorunda, 2009; Bishop et al., 2010; Mason-Williams, 2015).
By identifying the resources teachers use to plan mathematics instruction, the field
can better target dissemination efforts of research-aligned mathematics practices.

Evidence-Based Practice

The evidence-based practice (EBP) movement seems straightforward. The
research field will demonstrate which practices have evidence impacting student
outcomes and report these findings to relevant stakeholders. Stakeholders will buy
in because these practices have been shown to impact student outcomes. However,
in the words of Lee Corso, “Not so fast, my friend.” Since the inception of the EBP
movement in special education, this process has not been as impactful as researchers
had hoped (Carnine, 1997). The process to label a practice as an EBP has been debated
(Maggin et al., 2014). Currently, leading organizations in the field (e.g., Council
for Exceptional Children Standards for Evidence-Based Practices and What Works
Clearinghouse Standards and Procedures for Evidence-Based Practice) provide similar,
but different processes for this purpose. In addition, widespread dissemination
efforts have not influenced teaching decisions with many educators being unfamiliar
with EBPs (Burns & Ysseldyke, 2009; Gable et al., 2012; Stormont et al., 2011).
Furthermore, even when educators are familiar with EBPs, the implementation of
said practices is not guaranteed; low fidelity has been identified (Harn et al., 2013)
along with a resistance to implementation (Cook & Odom, 2013; Hammersley, 2007).
Some have argued that conceptualizing the EBP movement in special education as
a dynamic process, rather than merely the identification of individual practices, is
more appropriate (Cook & Cook, 2016). A key consideration within this dynamic
process is to understand the resources educators are using to plan instruction.

The Role of Adequate Resources

Teachers impact a student’s behavioral and academic trajectory, for the
better or worse. In order to maximize instruction, educators must have access to
high-quality resources. In fact, access to resources is a key aspect affecting the working
conditions for special education teachers which in turn predicts their likelihood
for staying in the field (Bettini, Gilmour, Williams, & Billingsley, 2020; Billingsley
& Bettini, 2019). Resources have also been shown to be an important predictor of
student mathematical achievement in addition to teacher mathematical knowledge
(Hill, Blazar, & Lynch, 2015). Thus, access to resources is important to improve
working conditions and the ability to provide high-quality mathematics instruction.
It is critical to consider not only access to resources but also the type of resources
educators are using to plan for mathematics instruction. This information will aid in
dissemination efforts along with in-service and pre-service teacher development on
how to become a critical consumer of available resources.

To compound issues, a majority of students (i.e., 63.5%) with an identified
disability under the Individuals with Disabilities Education Improvement Act (IDEIA,
2004) receive a majority of their instruction (80% or more) in a general education
environment provided by a general education teacher (OSEP Annual Report, 2019).
This percentage is higher for students identified with a specific learning disability
(SLD), 71.6%. Research suggests special education teachers are not proficient in their
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understanding or implementation of EBPs in mathematics for students identified
with a disability. General education teachers are less knowledgeable of EBPs for
students with disabilities (e.g., Maccini & Gagnon, 2006; Stormont et al., 2011).
However, the show goes on; teachers must consult available resources to extend their
knowledge and plan for instruction.

PrEvVIOUS LITERATURE ON TEACHER RESOURCE SELECTION

The EBP movement has placed a high priority on training teachers in the
use of EBPs for instruction. This is mandated in federal legislation, with the IDEIA
(2004) stating “scientifically-based research” must be used in determining curriculum
material selection and program development. The Every Student Succeeds Act (ESSA,
2015) used the term “evidence-based intervention” to specify the types of professional
development and practices schools should be implementing. Fortunately, there
is a substantial and growing body of literature on effective practices to improve
mathematical outcomes for students with disabilities in pre-kindergarten through
third grade (i.e., early childhood certification). However, if teachers did not receive
training in EBPs for mathematics during their preservice preparation program,
alternative certification program, or continuous professional development activities
than they are left to seek out information and/or instructional materials on their own.
Educators have access to an infinite amount of resources, ranging from the internet
to academic journals to conversations with their colleagues. The question remains,
“What resources are teachers consulting to plan for mathematics instruction?”

Opfer and colleagues (2016) surveyed over 1,000 English language arts
and mathematics teachers and found that teachers mostly consulted resources not
provided by their district. Pinterest and Teachers Pay Teachers were used by over 85%
of elementary teachers to plan for instruction. Hott and colleagues (2019) surveyed
258 rural Texas educators who provided algebra instruction; a concerning finding was
that practitioner journals were the least accessed resources as this is one of the major
avenues the research community uses to disseminate information to practitioners. In
addition, the Council for Exceptional Children’s website was used by less than 20%
of teachers. Furthermore, Hott and colleagues found that teachers used a variety of
websites that are not vetted (e.g., Pinterest, Teachers Pay Teachers, Blogs, Facebook),
which would increase the variability in the quality of resources students encounter.
A more promising finding in that study was the National Council for Teachers of
Mathematics website was used by more than 60% of teachers to plan instruction. In
addition, teachers reported using colleagues and conversations with specialists in the
district frequently to plan instruction.

Test and colleagues (2015) evaluated 47 educational websites purporting to
promote EBPs for students with and without disabilities. The authors categorized
34% of the websites credible, 23% cautiously credible, and 43% of websites as not
trustworthy. All available resources are not equally credible. These studies raise
important considerations for the field.

Purpose of Current Study
The goal of the current study was to investigate the resources early childhood
teachers (pre-kindergarten through third grade) report using to plan mathematics
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instruction. Further, we aimed to investigate whether differences were identified
based on teacher demographics or locale. The following research questions guided
this project.
1. Whatis the frequency of teachers’ reported use of published curriculum,
school/district/state created curriculum, curriculum posted on Teachers
Pay Teachers, or self-developed curriculum?
2. What is the frequency of teachers’ reported use of various resources to
plan mathematics instruction?
3. Do teachers differ in their reported use of resources based on the locale
of their school, teacher role (i.e., general or special education), path to
certification, or years of experience?

METHOD

Survey Development

To identify mathematical curriculum teachers may use, we consulted prior
literature and publisher websites to identify curriculum geared toward PreK through
third-grade. We included an item for teachers to identify whether their school, district,
or state have provided curriculum for them to use. Last, we included two additional
items: (a) teachers could select other and type in the name of the curriculum used
or (b) teachers could identify if they create their own curriculum and provide the
names of the resources used. To identify external resources to include in our survey
we purposefully selected avenues the research community uses for dissemination
(i.e., practitioner journals, the What Works Clearinghouse), personnel resources
teachers would have access to in school environments (i.e., colleagues, district level
specialists), and web-based resources (search engines [Google, Yahoo], Pinterest,
Teachers Pay Teachers, Teacher Blogs, Youtube). The draft survey was disseminated to
three scholars in the field of mathematics instruction for students at-risk or identified
with a disability and who engage in pre-service teacher development. The following
prompts were given: (a) evaluate the instrument for clarity of directions, rating scale,
language and (b) the appropriateness of the mathematical resources included on the
survey. The feedback was used to revise the instrument. The following elements were
revised: (a) rewording of the demographic items (i.e., highest degree in the field of
education) and (b) adding teacher blogs as a resource to include.

The final survey included 13 demographic items, 7 related to the teacher and
6 related to the students they served. Teachers were asked to rate select the primary
curriculum used and their use of 10 external resources to plan for mathematics
instruction on the following Likert-type scale: never heard of It (0), heard of it, but
never (1), rarely (2), occasionally (3), and frequently (4).

Participants

The target population for the current study was early childhood teachers
(pre-kindergarten through third-grade) in a southwestern state who provided
mathematics instruction. To recruit this population, we used a listserv provided by
the State Department of Education that included email addresses associated with
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teachers in the state. We deleted all email addresses associated with teachers working
in a middle school or high school setting.

In January 2019, the first email was sent to 23,612 email addresses. A total of
1,875 email addresses were undeliverable; this may be attributed to teachers leaving
their position because the listserv is updated once a year or email addresses incorrectly
entered into the database. The first recruitment email resulted in 936 teachers
completing the survey and another 1,330 starting the survey but not completing it.
A reminder email was sent one week later to 23,152 (email addresses were removed
from those who requested); a total of 1,892 email addresses were undeliverable.
The second recruitment email resulted in 508 teachers completing the survey with
another 780 starting the survey but not completing it. After the two recruitment
emails 1,444 teachers completed the survey. Data were retained for 917 educators
who met the following criteria (a) provided mathematics instruction to children
in pre-kindergarten through third grade, (b) primary role was a classroom teacher
(cf., intervention specialist, Title 1 teacher), (c) completed the survey. We excluded
teachers working in virtual schools. See Table 1 for full demographic information of
respondents.

Table 1. Demographic Information of Teacher Respondents

Variable Frequency (Percentage)
Degree in Education No, n =136 (3.9%)
Yes, n = 881 (96.1%)
Path to Certification Non-Traditional, n =130 (14.2%)
Traditional, n = 787 (85.8%)

Current Position General Education, n =767 (83.6%)

Special Education, n =150 (16.35%)
Years of Experience 0-5 years, n =289 (31.5%)

6-10 years, n =200 (21.8%)
11-15 years, n = 142 (15.5%)
16-20 years, n =111 (12.1%)
21-30 years, n = 175 (19.1%)

Geography Urban, n =267 (29.1%)
Suburban, n =278 (30.3%)
Rural, n =372 (40.6%)

Data Analysis

Our first research question aimed to evaluate the frequency in which
teachers used a published curriculum, curriculum developed by school/district/state,
published curriculum on Teachers Pay Teachers, or self-developed curriculum. Items
were collapsed to report a frequency of published curriculum, curriculum provided
by school/district/state, curriculum obtained from Teachers Pay Teachers, or self-
developed curriculum. Our second research question address the frequency in which
teachers used each external resource provided to plan for mathematics instruction.
To address this research question, we computed two measures of central tendency
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(i.e., mean, median), one measure of dispersion (i.e., standard deviation), and the
frequency of responses per Likert scale option. In addition, we provided an open
response option, we coded responses and reported the frequency for the top five
responses typed in. Research question 3 aimed to address whether the frequency in
teacher self-reported resource usage differed by locale, role of the teacher, path to
certification, and years of experience. To address these research questions, we used
crosstabs to run chi-squared distribution tests to identify whether the distribution of
responses were differential for each demographic variable. In addition, we reported
an effect size estimate: (a) eta’ for nominal by interval variables (i.e., locale, role of
teacher, path to certification) and (b) R? for interval by interval variables (years of
experience).

REesurrs

What is the frequency of teachers’ reported use of published curriculum,
school/district/state created curriculum, curriculum posted on Teachers Pay
Teachers, or self-developed curriculum?

A majority of teachers reported using a published curriculum to plan
for mathematics instruction (n = 625, 68.2%). A total of 108 (11.8%) of teachers
reported using a curriculum developed by their school/district/state that consisted of
multiple resources and 21 (2.3%) reported using a curriculum published on Teachers
Pay Teachers. Surprisingly, nearly one-fifth of teachers (n = 163, 17.8%) reported
developing their own curriculum by pulling from multiple resources.

What is the frequency of teachers’ reported use of various resources to
plan mathematics instruction?

The two highest self-reported resources used for instruction were colleagues
(mean = 3.41 [0.69], median = 4.00) and Teachers Pay Teachers (mean = 3.30 [0.775],
median = 3.00). The three least frequently used practices were Teaching Exceptional
Children (mean = 0.65 [0.96], median = 0.00), Teaching Children Mathematics (mean
= 0.64 [1.02], median = 0.00), and the What Works Clearinghouse (mean = 0.23
[0.61], median = 0.00). A majority of educators reported they did not know about
these resources: Teaching Exceptional Children (50%), Teaching Children Mathematics
(55%), and What Works Clearinghouse (70%). A total of 110 teachers typed in a
response when asked what other resources they use for mathematics instruction, the
following five resources received the highest frequency (a) Khan Academy, (b) other
curriculum resources [e.g., previous, freely available online], (c) previous materials
from undergraduate, graduate, or professional development activities, (d) IXL, and
(e) materials from the state department.

Do teachers differ in their reported use of resources based on the locale of their
school?

Teachers differed on their self-reported use of 3 of 10 resources based on
the geographical locale of their school (i.e., rural, suburban, urban). Rural educators
(mean = 3.30 [0.75]) and urban educators (mean = 3.35 [0.71]) reported conversing
which their colleagues less often than their suburban counterparts (mean = 3.59
[0.55]). Urban (mean = 3.00 [0.87]) and rural educators (mean = 2.98 [0.78])
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were more likely to use Google or Yahoo to plan for mathematics instruction than
suburban educators (mean = 2.78 [0.87]). Rural educators (mean = 1.40 [1.03]) were
less likely to consult with specialists in their school district than urban educators
(mean = 1.96 [0.99]) and suburban educators (mean = 2.14 [0.985]).

Do special education and general education teachers differ in their reported use of
resources?

General education teachers (mean = 3.43 [0.69]) were more likely to ask
colleagues for support than special education teachers (mean = 3.30 [0.68]). In
addition, general education teachers (mean = 2.66 [0.92]) were more likely to use
teacher blogs as a resource than special education teachers (mean = 2.51 [1.09]).
Special education teachers (mean = 3.19 [0.78]) were more likely to use Google or
Yahoo to plan instruction than general education teachers (mean = 2.87 [0.84]).
Although this practice was used sparingly, special education teachers (mean = 1.18
[1.29]) were more likely to use Teaching Exceptional Children than general education
teachers (mean = 0.54 [0.84]). Last, the What Works Clearinghouse was rarely used
by educators, special education teachers (mean = 0.36 [0.815]) were more likely to
use the resource than general education teachers (mean = 0.20 [0.56]).

Do teachers differ in their reported use of resources based on the path to certification
they pursued?

Traditionally certified teachers (mean = 2.92 [0.86]) were more likely to use
Pinterest to plan mathematics instruction than alternatively certified teachers (mean
=2.66[0.915]). In addition, traditionally certified teachers (mean = 2.68 [0.93]) were
more likely to use teacher blogs to plan mathematics instruction than alternatively
certified teachers (mean = 2.37 [1.03]).

Do teachers differ in their reported use of resources based on their years of
experience?

Teachers with 05 years of experience (mean = 2.77 [0.88]) were less likely to
use Google or Yahoo to plan for mathematics instruction than all other teacher: 6-10
years (mean = 2.94 [0.81]), 11-15 years (mean = 2.96 [0.80]), 16-20 years (mean =
3.05 [0.85]), and 21-30 years (mean = 3.06 [0.79]). Although this was used rarely,
teachers with 21-30 years of teaching experience (mean = 0.86 [1.15]) were more
likely to use Teaching Children Mathematics to plan instruction than teachers with 11-
15 years of experience (mean = 0.47 [0.82]). Although Teaching Exceptional Children
was used rarely, differences were observed across years of experience.

Discussion

Identifying the resources educators use to plan for instruction is essential
as the field engages in identification, dissemination, and implementation of EBPs.
Knowing what resources educators’ access to plan for mathematics instruction can
inform dissemination efforts of evidence-based findings. Furthermore, identifying
whether teachers differ in the types of resources they access based on demographic
variables or school level variables can inform the differentiation of professional
development opportunities and highlight where inequities may be occurring.
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In regard to our first research question, the three least used resources were the
two practitioner journals listed (i.e., Teaching Exceptional Children, Teaching Children
Mathematics) and the What Works Clearinghouse. Roughly 50% of teachers stated
they did not know about the two practitioner journals, with 70% stating they did not
know about the What Works Clearinghouse. Roughly 5% of teachers stated they used
either practitioner journal occasionally or frequently to plan for instruction. Only 2%
of teachers reported using the What Works Clearinghouse frequently or occasionally
to plan for mathematics instruction. This finding is concerning because these are the
primary resources that are vetted through the research community and are one of the
major avenues the research community uses to disseminate evidence-based findings
to teachers.

The most frequently used resources were colleagues, Teachers Pay Teachers,
search engines (i.e., Google, Yahoo), and Pinterest. Roughly 86% of teachers stated
they used colleagues occasionally or frequently to plan for mathematics instruction.
This is a critical finding to consider as stakeholders considering bolstering the EBP
process in school settings. Hughes and Kritsonis (2007) found that strong professional
learning communities focused on increasing content knowledge and research-based
mathematics instruction lead to higher standardized mathematics achievement for
students. However, colleagues can become a less informative resource if there is not
a colleague with strong content knowledge and understanding of the research-based
literature available. This can lead to the widespread adoption of pseudoscientific
practices based on teacher testimonials, “It worked with huge success in my class!”
rather than research-based findings.

Teachers stated they frequently or occasionally used Teachers Pay Teachers
(82%), Pinterest (68%), and search engines (e.g., Google, Yahoo; 67%) to plan
for mathematics instruction. This is not surprising because these resources are
inexpensive or free and can be readily accessed. However, the concern is these
resources are not vetted by researchers and may contain recommendations or
materials that do not align with the research literature (Test et al., 2015). If educators
lack the content knowledge and understanding of research-based literature they may
inadvertently select resources and implement suggestions that are contradictory to
research. With this knowledge educators however can be critical consumers of the
available resources.

General and special education teachers reported using resources at different
frequencies to plan for mathematics instruction. General education teachers
reported seeking advice from colleagues more often than special education teachers.
Although the mean differences were not socially significant (between occasionally and
frequently), the frequency data suggest over half of general education teachers (52.5%)
stated they frequently consulted with colleagues to plan mathematics instruction
whereas roughly 40% of special education teachers rated frequently consulting
with colleagues. This is not surprising considering most PreK through third-grade
teachers are on grade level teams (i.e., multiple teachers providing instruction at that
grade level), which makes querying colleagues more accessible. However, in regard
to special education teachers, they may be the only special education teacher in their
building providing mathematics instruction to students with disabilities at that
grade level. We anticipated that perhaps special education teachers would seek advice
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from district level specialists who are tasked with providing technical support and
training. However, neither general education nor special education teachers reported
using this resource (mean usage fell between never and rarely). In looking at the
frequency data closer roughly 4% of educators reported frequently consulting with
district level specialists and 22% rated occasionally. District level specialists are tasked
with building their expertise and may aid in the research-to-practice dissemination
to teachers in their district; therefore, it is surprising so few teachers are using them
for support and advice. An interesting finding was that special education teachers
appear to be using search engines (e.g., Google, Yahoo) at higher frequencies to plan
mathematics instruction than their general education counterparts (mean for special
educators fell between occasionally and frequently, mean for general educations fell
between rarely and occasionally).

Limitations

When interpreting findings several limitations should be considered. First,
our goal was to identify the resources educators in a southwestern state use to plan
for mathematics instruction. Thus, the generalizability of findings may be limited,
particularly given some of the unique contextual factors in the state (e.g., high
percentage of alternatively certified educators, high percentage of rural districts).
Second, these data represent teacher self-report, which may vary from actual practice.

Implications for Practice and Future Research

Based on these findings, researchers may consider using social media to
connect with teachers, including Teachers Pay Teachers and Pinterest, and writing
blog posts to more widely disseminate evidence-based practices. We may also consider
making membership in professional organizations (e.g., Council for Exceptional
Children, National Council for Teacher of Mathematics) more affordable or free for
teachers practicing in public schools. Furthermore, it would behoove researchers
to think of developing meaningful partnerships with school districts to improve
practice and provide knowledge to the field (e.g., Juniper Gardens Children’s Project).
This includes rural and remote districts, which may require technology to provide
professional development and coaching.

We believe the current project highlights several critical avenues of future
research. First, engaging in direct observation, and perhaps the collection of
permanent products, to identify what types of resources or information teachers use
from the internet to provide mathematics instruction would be useful. Interviews
or open-ended responses may be helpful to determine why teachers spend time
supplementing if a published curriculum is adopted school wide. As we highlighted
above, not all internet sources are credible; thus, research identifying if educators
are able to locate and use research-aligned information to plan for mathematics
instruction would be informative. In addition, practitioner journals and the What
Works Clearinghouse are not being used by many educators to plan for mathematics
instruction. Understanding why these resources are not being used and identifying
more impactful dissemination paths is critical for the field.
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