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Abstract

Taking publicly funded projects in STEM education as a special lens, we aimed to learn about research and trends
in STEM education. We identified a total of 127 projects funded by the Institute of Education Sciences (IES) of the
US Department of Education from 2003 to 2019. Both the number of funded projects in STEM education and their
funding amounts were high, although there were considerable fluctuations over the years. The number of projects
with multiple principal investigators increased over time. The project duration was typically in the range of 3–4
years, and the goals of these projects were mostly categorized as “development and innovation” or “efficacy and
replication.” The majority of the 127 projects focused on individual STEM disciplines, especially mathematics. The
findings, based on IES-funded projects, provided a glimpse of the research input and trends in STEM education in
the USA, with possible implications for developing STEM education research in other education systems around the
world.
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Introduction
The rapid development of science, technology, engineer-
ing, and mathematics (STEM) education and research
since the beginning of this century has benefited from
strong, ongoing support from many different entities, in-
cluding government agencies, professional organizations,
industries, and education institutions (Li, 2014). Typic-
ally, studies that summarized the status of research in
STEM education have used publications as the unit of
their analyses (e.g., Li et al., 2019; Li et al., 2020; Margot
& Kettler, 2019; Minichiello et al., 2018; Otten, Van den
Heuvel-Panhuizen, & Veldhuis, 2019; Schreffler et al.,
2019). Another approach, which has been used less fre-
quently, is to study research funding. Although not all
research publications were generated from funded
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projects and not all funded projects have been equally
productive, as measured by publications, research fund-
ing and publications present two different, but related
perspectives on the state of research in STEM education.
Our review focuses on research funding.

Types of funding support to education research
There are different types of sources and mechanisms in
place to allocate, administer, distribute, and manage
funding support to education. In general, there are two
sources of funding: public and private.
Public funding sources are commonly government

agencies that support education program development
and training, project evaluation, and research. For
example, multiple state and federal agencies in the
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USA provide and manage funding support to educa-
tion research, programs and training, including the
US Department of Education (ED), the National Sci-
ence Foundation (NSF), and the National Endowment
for the Humanities—Division of Education Programs.
Researchers seeking support from public funding
sources often submit proposals that are vetted
through a well-structured peer-review process. The
process is competitive, and the decision to fund a
project validates both its importance and alignment
with the funding agency’s development agenda.
Changes in the agencies’ agendas and funding prior-
ities can reflect governmental intentions and priorities
for education and research.
Private funding sources have played a very import-

ant role in supporting education programs and re-
search with a long history. Some private funding
sources in the USA can be sizeable, such as the Bill
& Melinda Gates Foundation (https://www.gatesfoun-
dation.org), while many also have specific foci, such
as the Howard Hughes Medical Institute (https://
www.hhmi.org) that is dedicated to advancing science
through research and science education. At the same
time, private funding sources often have their own
development agendas, flexibility in deciding funding
priorities, and specific mechanisms in making funding
decisions, including how funds can be used, distrib-
uted, and managed. Indeed, private funding sources
differ from public funding sources in many ways.
Given many special features associated with private
funding sources, including the lack of transparency,
we chose to examine projects that were supported by
public funding sources in this review.

Approaches to examining public research funding
support
One approach to studying public research funding sup-
port to STEM education would be to examine requests-
for-proposals (RFPs) issued by different government
agencies. However, those RFPs tend to provide guide-
lines, which are not sufficiently concrete to learn about
specific research that is funded. In contrast, reviewing
those projects selected for funding can provide more de-
tailed information on research activity. Figure 1 shows a
flowchart of research activity and distinguishes how
funded projects and publications might provide different
Fig. 1 A general flowchart of RFPs to publications
perspectives on research. In this review, we focus on the
bolded portion of the flowchart, i.e., projects funded to
promote STEM education.

Current review
Why focus on research funding in the USA?
Recent reviews of journal publications in STEM edu-
cation have consistently revealed that scholars in the
USA played a leading role in producing and promot-
ing scholarship in STEM education, with about 75%
of authorship credits for all publications in STEM
education either in the International Journal of STEM
Education alone from 2014 to 2018 (Li et al., 2019)
or in 36 selected journals published from 2000 to
2018 (Li et al., 2020). The strong scholarship develop-
ment in the USA is likely due to a research environ-
ment that is well supported and conducive to high
research output. Studying public funding support for
STEM education research in the USA will provide in-
formation on trends and patterns, which will be valu-
able both in the USA and in other countries.

The context of policy and public funding support to
STEM education in the USA
The tremendous development of STEM education in the
USA over the past decades has benefited greatly from
both national policies and strong funding support from
the US governmental agencies as well as private funding
sources. Federal funding for research and development
in science, mathematics, technology, and engineering-
related education in the USA was restarted in the late
1980s, in the latter years of the Reagan administration,
which had earlier halted funding. In recent years, the
federal government has strongly supported STEM edu-
cation research and development. For example, the
Obama administration in the USA (The White House,
2009) launched the “Educate to Innovate” campaign in
November 2009 for excellence in STEM education as a
national priority, with over 260 million USD in financial
and in-kind support commitment. The Trump adminis-
tration has continued to emphasize STEM education.
For example, President Trump signed a memorandum
in 2017 to direct ED to spend 200 million USD per year
on competitive grants promoting STEM (The White
House, 2017). In response, ED awarded 279 million USD
in STEM discretionary grants in Fiscal Year 2018 (US
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Department of Education, 2018). The Trump adminis-
tration took a step further to release a report in Decem-
ber 2018 detailing its five-year strategic plan of boosting
STEM education in the USA (The White House, 2018).
The strategic plan envisions that “All Americans will
have lifelong access to high-quality STEM education and
the USA will be the global leader in STEM literacy,
innovation, and employment.” (Committee on STEM
Education, 2018, p. 1). Consistently, current Secretory of
Education DeVos in the Trump administration has taken
STEM as a centerpiece of her comprehensive education
agenda (see https://www.ed.gov/stem). The consistency
in national policies and public funding support shows that
STEM education continues to be a strategic priority in the
USA.
Among many federal agencies that funded STEM edu-

cation programs, the ED and NSF have functioned as
two primary agencies. For ED, the Institute of Education
Sciences (Institute of Education Sciences (IES), n.d., see
https://ies.ed.gov/aboutus/) was created by the Educa-
tion Sciences Reform Act of 2002 as its statistics, re-
search, and evaluation arm. ED’s support to STEM
education research has been mainly administered and
managed by IES since 2003. In contrast to the focus of ED
on education, NSF (see https://www.nsf.gov/about/) was
created by Congress in 1950 to support basic research in
many fields such as mathematics, computer sciences, and
social sciences. Education and Human Resources is one of
its seven directorates that provides important funding
support to STEM education programs and research. In
addition to these two federal agencies, some other federal
agencies also provide funding support to STEM education
programs and research from time to time.
Any study of public funding support to STEM edu-

cation research in the USA would need to limit its
Fig. 2 The distribution of STEM education projects over the years. (Note: ST
STEM refers to projects funded under “Special Education Research,” and “Co
and “Special Education Research.” The same annotations are used in the re
scope, given the complexity of various public funding
sources available in the system, the ambiguity associ-
ated with the meaning of STEM education across dif-
ferent federal agencies (Li et al., 2020), and the
number of programs that have funded STEM educa-
tion research over the years. For the purpose of this
review, we have chosen to focus on the projects in
STEM education funded by IES.
Research questions
Given the preceding research approach decision to focus
on research projects funded by IES, we generated the
following questions:

1. What were the number of projects, total project
funding, and the average funding per project from
2003 to 2019 in STEM education research?

2. What were the trends of having single versus
multiple principal investigator(s) in STEM
education?

3. What were the types of awardees of the projects?
4. What were the participant populations in the

projects?
5. What were the types of projects in terms of goals

for program development and research in STEM
education?

6. What were the disciplinary foci of the projects?
7. What research methods did projects tend to use in

conducting STEM education research?
Method
Based on the above discussion to focus on funding sup-
port from IES, we first specified the time period, and
then searched the IES website to identify STEM
EM refers to projects funded under “Education Research,” Special
mbined” refers to projects funded under both “Education Research”
st of the figures.)

https://www.ed.gov/stem
https://ies.ed.gov/aboutus/
https://www.nsf.gov/about/
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education research projects funded by IES within the
specified time period.
Time period
As discussed above, IES was established in 2002 and it
did not start to administer and manage research funding
support for ED until 2003. Therefore, we considered IES
funded projects from 2003 to the end of 2019.
1In a previous study (Wang, Li, & Xiao, 2019), we used the acronym
“STEM” as a search term under the option of “SEARCH FUNDED
RESEARCH GRANTS AND CONTRACTS” without any program
category restriction, and identified and analyzed 46 funded projects
from 2007 to 2018 that contain “STEM” in a project’s title and/or
description after screening out unrelated key words containing “stem”
such as “system”. To make comparisons when needed, we did the
same search using the acronym “STEM” and found 8 more funded
projects in 2019 for a total of 54 funded projects across many different
program categories from 2007 to 2019.
Searching and identifying IES funded projects in STEM
education
Given the diverse perspectives about STEM education
across different agencies and researchers (Li et al., 2020),
we did not discuss and define the meaning of STEM
education. Instead, we used the process described in the
following paragraph to identify STEM education re-
search projects funded by IES.
On the publicly accessible IES website (https://ies.

ed.gov), one menu item is “FUNDING OPPORTUN-
ITIES”, and there is a list of choices within this menu
item. One choice is “SEARCH FUNDED RESEARCH
GRANTS AND CONTRACTS.” On this web search
page, we can choose “Program” under “ADDITIONAL
SEARCH OPTIONS.” There are two program categor-
ies related to STEM under the option of “Program.”
One is “Science, Technology, Engineering, and Math-
ematics (STEM) Education” under one large category
of “Education Research” and the other is “Science, Tech-
nology, Engineering, and Mathematics” under another
large category of “Special Education Research.” We
searched for funded projects under these two program
categories, and the process returned 98 funded projects in
“Science, Technology, Engineering, and Mathematics
(STEM) Education” under “Education Research” and 29
funded projects in “Science, Technology, Engineering, and
Mathematics” under “Special Education Research,” for a
total of 127 funded projects in these two programs desig-
nated for STEM education by IES1.

Data analysis
To address questions 1, 2, 3, and 4, we collected the follow-
ing information about these projects identified using above
procedure: amount of funding, years of duration, informa-
tion about the PI, types of awardees that received and ad-
ministered the funding (i.e., university versus those non-
university including non-profit organization such as
WestEd, Educational Testing Service), and projects’ foci on
school level and participants. When a project’s coverage
went beyond one category, the project was then coded in
terms of its actual number of categories being covered. For
example, we used the five categories to classify project’s
participants: Pre–K, grades 1–4, grades 5–8, grades 9–12,
and adult. If a funded project involved participants from
Pre-school to grade 8, then we coded the project as having
participants in three categories: Pre-K, grades 1–4, and
grades 5–8.
To address question 5, we analyzed projects based on

goal classifications from IES. IES followed the classifica-
tion of research types that was produced through a
joint effort between IES and NSF in 2013 (Institute of
Education Sciences (IES) and National Science Founda-
tion (NSF), 2013). The effort specified six types of re-
search that provide guidance on the goals and level of
funding support: foundational research, early-stage or

https://ies.ed.gov
https://ies.ed.gov


Fig. 4 The trend of average funding amount per project funded each year in STEM education research

2The project of “A Randomized Controlled Study of the Effects of
Intelligent Online Chemistry Tutors in Urban California School
Districts” (2008). In the project description, its subtitle shows
intervention information. We coded this project as “interventional.”
Then, the project also included the treatment group and the control
group. We coded this project as “experimental.” Finally, this project
was to test the efficacy of computer-based cognitive tutors. This was a
correlational study. We thus coded it as “correlational.”
3Computer data means that the project description indicated this kind
of information, such as log data on students.
4Descriptive means “descriptive statistics.” General regression means
multiple regression, linear regression, logistical regression, except
hierarchical linear regression model. ANOVA* is used here as a broad
term to include analysis of variance, analysis of covariance,
multivariate analysis of variance, and/or multivariate analysis of
variance. Others include factor analysis, t tests, Mann-Whitney tests,
and binomial tests, log data analysis, meta-analysis, constant compara-
tive data analysis, and qualitative analysis.
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exploratory research, design and development re-
search, efficacy research, effectiveness research, and
scale-up research. Related to these types, IES classi-
fied goals for funded projects: development and
innovation, efficacy and replication, exploration, meas-
urement, and scale-up evaluation, as described on the
IES website.
To address question 6, we coded the disciplinary focus

using the following five categories: mathematics, science,
technology, engineering, and integrated (meaning an in-
tegration of any two or more of STEM disciplines). In
some cases, we coded a project with multiple disciplin-
ary foci into more than one category. The following are
two project examples and how we coded them in terms
of disciplinary foci:

(1).The project of “A Randomized Controlled Study
of the Effects of Intelligent Online Chemistry
Tutors in Urban California School Districts”
(2008, https://ies.ed.gov/funding/grantsearch/
details.asp?ID=601) was to test the efficacy of the
Quantum Chemistry Tutors, a suite of computer-
based cognitive tutors that are designed to give
individual tutoring to high school students on 12
chemistry topics. Therefore, we coded this
project as having three categories of disciplinary
foci: science because it was chemistry, technology
because it applied instructional technology, and
integrated because it integrated two or more of
STEM disciplines.

(2).The project of “Applications of Intelligent Tutoring
Systems (ITS) to Improve the Skill Levels of Students
with Deficiencies in Mathematics” (2009, https://ies.
ed.gov/funding/grantsearch/details.asp?ID=827) was
coded as having three categories of disciplinary foci:
mathematics, technology because it used intelligent
tutoring systems, and integrated because it integrated
two or more of STEM disciplines.
To address question 7, all 127 projects were coded
using a classification category system developed and
used in a previous study (Wang et al., 2019). Specifically,
each funded project was coded in terms of research type
(experimental, interventional, longitudinal, single case,
correlational)2, data collection method (interview, sur-
vey, observation, researcher designed tests, standardized
tests, computer data3), and data analysis method (de-
scriptive statistics, ANOVA*, general regression, HLM,
IRT, SEM, others)4. Based on a project description, spe-
cific method(s) were identified and coded following a
procedure similar to what we used in a previous study
(Wang et al., 2019). Two researchers coded each pro-
ject’s description, and the agreement between them for
all 127 projects was 88.2%. When method and disciplin-
ary focus-coding discrepancies occurred, a final decision
was reached after discussion.
Results and discussion
In the following sections, we report findings as corre-
sponding to each of the seven research questions.

https://ies.ed.gov/funding/grantsearch/details.asp?ID=601
https://ies.ed.gov/funding/grantsearch/details.asp?ID=601
https://ies.ed.gov/funding/grantsearch/details.asp?ID=827
https://ies.ed.gov/funding/grantsearch/details.asp?ID=827


Fig. 5 The number of projects in terms of total funding amount categories
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Question 1: the number of projects, total funding, and
the average funding per project from 2003 to 2019
Figure 2 shows the distribution of funded projects over
the years in each of the two program categories, “Edu-
cation Research” and “Special Education Research,” as
well as combined (i.e., “STEM” for projects funded
under “Education Research,” “Special STEM” for pro-
jects funded under “Special Education Research,” and
“Combined” for projects funded under both “Education
Research” and “Special Education Research”). As Fig. 2
shows, the number of projects increased each year up
to 2007, with STEM education projects started in 2003
under “Education Research” and in 2006 under “Spe-
cial Education Research.” The number of projects in
STEM under “Special Education Research” was gener-
ally less than those funded under the program category
of “Education Research,” especially before 2011. There
are noticeable decreases in combined project counts
from 2009 to 2011 and from 2012 to 2014, before the
number count increased again in 2015. We did not
find a consistent pattern across the years from 2003 to
2019.
A similar trend can be observed in the total funding

amount for STEM education research (see Fig. 3). The
Fig. 6 The average amount of funding per project across different total fun
figure shows noticeably big year-to-year swings from
2003 to 2019, with the highest funding amount of more
than 33 million USD in 2007 and the lowest amount of
2,698,900 USD in 2013 from these two program categor-
ies. Although it is possible that insufficient high-quality
grant proposals were available in one particular year to
receive funding, the funded amount and the number of
projects (Fig. 2) provide insights about funding trends
over the time period of the review.
As there are diverse perspectives and foci about STEM

education, we also wondered if STEM education re-
search projects might be funded by IES but in program
options other than those designated options of “Science,
Technology, Engineering, and Mathematics (STEM)
Education.” We found a total of 54 funded projects from
2007 to 2019, using the acronym “STEM” as a search
term under the option of “SEARCH FUNDED RE-
SEARCH GRANTS AND CONTRACTS” without any
program category restriction. Only 2 (3.7%) out of these
54 projects were in the IES designated program options
of STEM education in the category of “Education Re-
search.” Further information about these 54 projects and
related discussion can be found as additional notes at
the end of this review.
ding amount and program categories



Fig. 7 The number of projects in terms of years of project duration. (Note, 2: 2-year projects; 3: 3-year projects; 4: 4-year projects; 5:
5-year projects)

Li et al. International Journal of STEM Education            (2020) 7:17 Page 7 of 17
Results from two different approaches to searching for
IES-funded projects will likely raise questions about
what kinds of projects were funded in the designated
program option of “Science, Technology, Engineering,
and Mathematics (STEM) Education,” if only two funded
projects under this option contained the acronym
“STEM” in a project’s title and/or description. We shall
provide further information in the following sub-
sections, especially when answering question 6 related to
projects’ disciplinary focus.
Figure 4 illustrates the trend of average funding

amount per project each year in STEM education re-
search from 2003 to 2019. The average funding per pro-
ject varied considerably in the program category “Special
Education Research,” and no STEM projects were
funded in 2014 and 2017 in this category. In contrast,
average funding per project was generally within the
range of 1,132,738 USD in 2019 to 3,475,975 USD in
2014 for the projects in the category of “Education Re-
search” and also for project funding in the combined
category.
Fig. 8 The distribution of projects with single versus multiple PIs over the
Figure 5 shows the number of projects in different
funding amount categories (i.e., less than 1 million USD,
1–2 million USD, 2–3 million USD, 3 million USD or
more). The majority of the 127 projects obtained fund-
ing of 1–2 million USD (77 projects, 60.6%), with 60 out
of 98 projects (61.2%) under “Education Research” pro-
gram and 17 out of 29 projects (58.6%) in the program
category “Special Education Research.” The category
with second most projects is funding of 3 million USD
or more (21 projects, 16.5%), with 15 projects (15.3% of
98 projects) under “Education Research” and 6 projects
(20.7% of 29 projects) under “Special Education
Research.”
Figure 6 shows the average amount of funding per

project funded across these different funding amount
and program categories. In general, the projects
funded under “Education Research” tended to have a
higher average amount than those funded under “Spe-
cial Education Research,” except for those projects in
the total funding amount category of “less than 1 mil-
lion USD.” Considering all 127 funded projects, the
years (combined)



Fig. 9 The distribution of projects with single versus multiple PIs over the years (in “Education Research” program)
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average amount of funding was 1,960,826.3 USD per
project.
Figure 7 shows that the vast majority of these 127 pro-

jects were 3- or 4-year projects. In particular, 59 (46.5%)
projects were funded as 4-year projects, with 46 projects
(46.9%) under “Education Research” and 13 projects
(44.8%) under “Special Education Research.” This cat-
egory is followed closely by 3-year projects (54 projects,
42.5%), with 41 projects (41.8%) under “Education Re-
search” and 13 projects (44.8%) under “Special Education
Research.”

Question 2: trends of single versus multiple principal
investigator(s) in STEM education
Figure 8 shows the distribution of projects over the years
grouped by a single PI or multiple PIs where the pro-
gram categories of “Education Research” and “Special
Education Research” have been combined. The majority
of projects before 2009 had a single PI, and the trend
has been to have multiple PIs for STEM education re-
search projects since 2009. The trend illustrates the
Fig. 10 The distribution of projects with single versus multiple PIs over the
increased emphases on collaboration in STEM education
research, which is consistent with what we learned from
a recent study of journal publications in STEM educa-
tion (Li et al., 2020).
Separating projects by program categories, Fig. 9

shows projects funded in the program category
“Education Research.” The trends of single versus
multiple PIs in Fig. 9 are similar to the trends
shown in Fig. 8 for the combined programs. In
addition, almost all projects in STEM education
funded under this regular research program had
multiple PIs since 2010.
Figure 10 shows projects funded in the category “Spe-

cial Education Research.” The pattern in Fig. 10, where
very few projects funded under this category had mul-
tiple PIs before 2014, is quite different from the patterns
in Figs. 8 and 9. We did not learn if single PIs were ap-
propriate for the nature of these projects. The trend
started to change in 2015 as the number of projects with
multiple PIs increased and the number of projects with
single PIs declined.
years (in “Special Education Research” program)



Fig. 11 The distribution of projects funded to university versus non-university awardees over the years
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Question 3: types of awardees of these projects
Besides the information about the project’s PI, the na-
ture of the awardees can help illustrate what types of en-
tity or organization were interested in developing and
carrying out STEM education research. Figure 11 shows
that the university was the main type of awardee before
2012, with 80 (63.0%) projects awarded to universities
from 2003 to 2019. At the same time, non-university en-
tities received funding support for 47 (37.0%) projects
and they seem to have become even more active and
successful in obtaining research funding in STEM edu-
cation over the past several years. The result suggests
that diverse organizations develop and conduct STEM
education research, another indicator of the importance
of STEM education research.
5Special education originally was about students with disabilities. It has
broadened in scope over the years.
Question 4: participant populations in the projects
Figure 12 indicates that the vast majority of projects
were focused on student populations in preschool to
grade 12. This is understandable as IES is the research
funding arm of ED. Among those projects, middle
school students were the participants in the most pro-
jects (70 projects), followed by student populations in
elementary school (48 projects), and high school (38
projects). The adult population (including post-
secondary students and teachers) was the participant
group in 36 projects in a combined program count.
If we separate “Education Research” and “Special

Education Research” programs, projects in the cat-
egory “Special Education Research” focused on stu-
dent populations in elementary and middle school
most frequently, and then adult population. In con-
trast, projects in the category “Education Research”
focused most frequently on middle school student
population, followed by student populations in high
school and elementary school.
Given the importance of funded research in special
education5 at IES, we considered projects focused on
participants with disabilities. Figure 13 shows there were
28 projects in the category “Special Education Research”
for participants with disabilities. There were also three
such projects funded in the category “Education Re-
search,” which together accounted for a total of 31
(24.4%) projects. In addition, some projects in the cat-
egory “Education Research” focused on other partici-
pants, including 11 projects focused on ELL students
(8.7%) projects and 37 projects focused on low SES stu-
dents (29.1%).
Figure 14 shows the trend of projects in STEM educa-

tion for special participant populations. Participant pop-
ulations with ELL and/or Low SES gained much
attention before 2011 among these projects. Participant
populations with disabilities received relatively consist-
ent attention in projects on STEM education over the
years. Research on STEM education with special partici-
pant populations is important and much needed. How-
ever, related scholarship is still in an early development
stage. Interested readers can find related publications in
this journal (e.g., Schreffler et al., 2019) and other jour-
nals (e.g., Lee, 2014).
Question 5: types of projects in terms of goals for
program development and research
Figure 15 shows that “development and innovation” was
the most frequently funded type of project (58 projects,
45.7%), followed by “efficacy and replication” (34 pro-
jects, 26.8%), and “measurement” (21 projects, 16.5%).
The pattern is consistent across “Education Research,”
“Special Education Research,” and combined. However,
it should be noted that all five projects with the goal of



Fig. 12 The number of projects in STEM education for different groups of participants (Note: Pre-K: preschool-kindergarten; G1–4: grades 1–4;
G5–8: grades 5–8; G9–12: grades 9–12; adult: post-secondary students and teachers)
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“scale-up evaluation” were in the category “Education
Research”6 and funding for these projects were large.
Examining the types of projects longitudinally, Fig. 16

shows that while “development and innovation” and “ef-
ficacy and replication” types of projects were most fre-
quently funded in the “Education Research” program,
the types of projects being funded changed longitudin-
ally. The number of “development and innovation” pro-
jects was noticeably fewer over the past several years. In
contrast, the number of “measurement” projects and “ef-
ficacy and replication” projects became more dominant.
The change might reflect a shift in research development
and needs.
Figure 17 shows the distribution of project types in

the category “Special Education Research.” The pat-
tern is different from the pattern shown in Fig. 16.
The types of “development and innovation” and “effi-
cacy and replication” projects were also the dominant
types of projects under “Special Education Research”
program category in most of these years from 2007
to 2019. Projects in the type “measurement” were
only observed in 2010 when that was the only type of
project funded.
Question 6: disciplinary foci of projects in developing and
conducting STEM education research
Figure 18 shows that the majority of the 127 pro-
jects under such specific programs included discip-
linary foci on individual STEM disciplines:
mathematics in 88 projects, science in 51 projects,
technology in 43 projects, and engineering in 2 pro-
jects. The tremendous attention to mathematics in
these projects is a bit surprising, as mathematics was
6The number of students under Special Education was 14% of students
in public schools in the USA in 2017–2018. https://nces.ed.gov/
programs/coe/indicator_cgg.asp
noted as being out of balance in STEM education
(English, 2016) and also in STEM education publica-
tions (Li, 2018b, 2019). As noted above, each project
can be classified in multiple disciplinary foci. How-
ever, of the 88 projects with a disciplinary focus on
mathematics, 54 projects had mathematics as the
only disciplinary focus (38 under “Education Re-
search” program and 16 under “Special Education
Research” program). We certainly hope that there
will be more projects that further scholarship where
mathematics is included as part of (integrated)
STEM education (see Li & Schoenfeld, 2019).
There were also projects with specific focus on inte-

grated STEM education (i.e., combining any two or
more disciplines of STEM), with a total of 55 (43.3%)
projects in a combined program count. The limited
number of projects on integrated STEM in the desig-
nated STEM funding programs further confirms the
common perception that the development of integrated
STEM education and research is still in its initial stage
(Honey et al., 2014; Li, 2018a).
In examining possible funding trends, Fig. 19 shows

that mathematics projects were more frequently funded
before 2012. Engineering was a rare disciplinary focus.
Integrated STEM was a disciplinary focus from time to
time among these projects. No other trends were
observed.

Question 7: research types and methods that projects
used
Figure 20 indicates that “interventional” (in 104 projects,
81.9%) and “experimental research” (in 89 projects,
70.1%) were the most frequently funded types of re-
search. The percentages of projects funded under the
regular education research program were similar to
those funded under “Special Education Research” pro-
gram, except that projects funded under “Special

https://nces.ed.gov/programs/coe/indicator_cgg.asp
https://nces.ed.gov/programs/coe/indicator_cgg.asp


Fig. 13 The number of funded projects in STEM education for three special participant populations (Note: ELL: English language learners, Low
SES: low social-economic status)
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Education Research” tended to utilize correlational re-
search more often.
Research in STEM education uses diverse data collec-

tion and analysis methods; therefore, we wanted to study
types of methods (Figs. 21 and 22, respectively). Among
the six types of methods used for data collection, Fig. 21
indicates that “standardized tests” and “designed tests”
were the most commonly used methods for data collec-
tion, followed by “survey,” “observation,” and “interview.”
The majority of projects used three quantitative methods
(“standardized tests,” “researcher designed tests,” and
“survey”). The finding is consistent with the finding from
analysis of journal publications in STEM education (Li
et al., 2020). Data collected through “interview” and
“observation” were more likely to be analyzed using
qualitative methods as part of a project’s research
methodology.
Figure 22 shows the use of seven (including others)

data analysis methods among these projects. The first
six methods (i.e., descriptive, ANOVA*, general regres-
sion, HLM, IRT, and SEM) as well as some methods in
Fig. 14 The distribution of projects in STEM education for special participa
“others” are quantitative data analysis methods. The
number of projects that used these quantitative methods
is considerably larger than the number of projects that
used qualitative methods (i.e., included in “others”
category).

Concluding remarks
The systematic analysis of IES-funded research pro-
jects in STEM education presented an informative
picture about research support for STEM education
development in the USA, albeit based on only one
public funding agency from 2003 to 2019. Over this
17-year span, IES funded 127 STEM education re-
search projects (an average of over seven projects per
year) in two designated STEM program categories.
Although we found no discernable longitudinal fund-
ing patterns in these two program categories, both
the number of funded projects in STEM education
and their funding amounts were high. If we included
an additional 52 projects with the acronym “STEM”
funded by many other programs from 2007 to 2019
nt populations over the years



Fig. 15 The number of projects in terms of the types of goals
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(see “Notes” section below), the total number of pro-
jects in STEM education research would be even
higher, and the number of projects with the acronym
“STEM” would also be larger. The results suggested
the involvement of many researchers with diverse ex-
pertise in STEM education research was supported by
a broad array of program areas in IES.
Addressing the seven questions showed several

findings. Funding support for STEM education re-
search was strong, with an average of about 2 mil-
lion USD per project for a typical 3–4 year duration.
Also, our analysis showed that the number of pro-
jects with multiple PIs over the years increased over
the study time period, which we speculate was be-
cause STEM education research increasingly requires
collaboration. STEM education research is still in
early development stage, evidenced by the predomin-
ance of project goals in either “development and
Fig. 16 The distribution of projects in terms of the type of goals over the
innovation” or “efficacy and replication” categories.
We found very few projects (5 out of 127 projects,
4.0%) that were funded for “scale-up evaluation.”
Finally, as shown by our analysis of project partici-
pants, IES had focused on funding projects for stu-
dents in grades 1–12. Various quantitative research
methods were frequently used by these projects for
data collection and analyses.
These results illustrated how well STEM education

research was supported through both the designated
STEM education and many other programs during
the study time period, which helps to explain why
researchers in the USA have been so productive in
producing and promoting scholarship in STEM
education (Li et al., 2019; Li et al., 2020). We
connected several findings from this study to find-
ings from recent reviews of journal publications in
STEM education. For example, publications in STEM
years (in “Education Research” program)



Fig. 17 The distribution of projects in terms of goals over the years (in “Special Education Research” program)
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education appeared in many different journals as many re-
searchers with diverse expertise were supported to study
various issues related to STEM education, STEM educa-
tion publications often have co-authorship, and there is
heavy use of quantitative research methods. The link be-
tween public funding and significant numbers of publica-
tions in STEM education research from US scholars offers
a strong argument for the importance of providing strong
funding support to research and development in STEM
education in the USA and also in many other countries
around the world.
The systematic analysis also revealed that STEM edu-

cation, as used by IES in naming the designated pro-
grams, did not convey a clear definition or scope. In fact,
we found diverse disciplinary foci in these projects. Inte-
grated STEM was not a main focus of these designated
programs in funding STEM education. Instead, many
projects in these programs had clear subject content
focus in individual disciplines, which is very similar to
discipline-based education research (DBER, National Re-
search Council, 2012). Interestingly enough, STEM edu-
cation research had also been supported in many other
programs of IES with diverse foci7, such as “Small
7For example, “Design Environment for Educator-Student Collabor-
ation Allowing Real-Time Engineering-centric, STEM (DESCARTES)
Exploration in Middle Grades” (2017) was funded as a 2-year project
to Parametric Studios, Inc. (awardee) under the program option of
“Small Business Innovation Research” (here is the link: https://ies.ed.
gov/funding/grantsearch/details.asp?ID=1922). “Exploring the Spatial
Alignment Hypothesis in STEM Learning Environments” (2017) was
funded as a 4-year project to WestEd (awardee) under the program
option of “Cognition and Student Learning” (link: https://ies.ed.gov/
funding/grantsearch/details.asp?ID=2059). “Enhancing Undergraduate
STEM Education by Integrating Mobile Learning Technologies with
Natural Language Processing” (2018) was funded as a 4-year project to
Purdue University (awardee) under the program option of “Postsec-
ondary and Adult Education” (link: https://ies.ed.gov/funding/gran-
tsearch/details.asp?ID=2130).
Business Innovation Research,” “Cognition and Student
Learning,” and “Postsecondary and Adult Education.”
This funding reality further suggested the broad scope of
issues associated with STEM education, as well as the
growing need of building STEM education research as a
distinct field (Li, 2018a).
Inspired by our recent review of journal publica-

tions as research output in STEM education, this re-
view started with an ambitious goal to study funding
support as research input for STEM education. How-
ever, we had to limit the scope of the study for feasi-
bility. We limited funding sources to one federal
agency in the USA. Therefore, we did not analyze
funding support from private funding sources includ-
ing many private foundations and corporations. Al-
though public funding sources have been one of the
most important funding supports available for re-
searchers to develop and expand their research work,
the results of this systematic analysis suggest the im-
portance future studies to learn more about research
support and input to STEM education from other
sources including other major public funding agen-
cies, private foundations, and non-profit professional
organizations.
Notes
Among these 54 funded projects containing the acro-
nym “STEM” from 2007 to 2019, Table 1 shows that
only 2 (3.7%) were in the IES designated program op-
tion of STEM education in the category of “Education
Research.” Forty-nine projects were in 13 other pro-
gram options in the category of “Education Research,”
with surprisingly large numbers of projects under the
“Small Business Innovation Research” option (17,
31.5%) and “Cognition and Student Learning” (11,

https://ies.ed.gov/funding/grantsearch/details.asp?ID=1922
https://ies.ed.gov/funding/grantsearch/details.asp?ID=1922
https://ies.ed.gov/funding/grantsearch/details.asp?ID=2059
https://ies.ed.gov/funding/grantsearch/details.asp?ID=2059
https://ies.ed.gov/funding/grantsearch/details.asp?ID=2130
https://ies.ed.gov/funding/grantsearch/details.asp?ID=2130
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20.4%). Three of the 54 funded projects were in the
program category of “Special Education Research.” To
be specific, two of the three were in the program of
“Small Business Innovation Research in Special Edu-
cation,” and one was in the program of “Special
Topic: Career and Technical Education for Students
with Disabilities.”
The results suggest that many projects, focusing

on various issues and questions directly associated
with STEM education, were funded even when re-
searchers applied for funding support in program
options not designated as “Science, Technology, En-
gineering, and Mathematics (STEM) Education.” It
implies that issues associated with STEM education
had been generally acknowledged as important
across many different program areas in education re-
search and special education research. The funding
Fig. 19 The distribution of projects in terms of disciplinary focus over the y
support available in diverse program areas likely
allowed numerous scholars with diverse expertise to
study many different questions and publish their re-
search in diverse journals, as we noted in the recent
review of journal publications in STEM education
(Li et al., 2020).
A previous study identified and analyzed a total of 46

IES funded projects from 2007 to 2018 (with an average
of fewer than 4 projects per year) that contain the acro-
nym “STEM” in a project’s title and/or description
(Wang et al., 2019). Finding eight newly funded projects
in 2019 suggested a growing interest in research on is-
sues directly associated with STEM education in diverse
program areas. In fact, five out of these eight newly
funded projects specifically included the acronym
“STEM” in the project’s title to explicitly indicate the
project’s association with STEM education.
ears



Fig. 22 The number of projects categorized by the type of data analysis methods

Fig. 21 The number of projects categorized by the type of data collection methods

Fig. 20 The number of projects in terms of the type of research conducted
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Table 1 The distribution of projects containing the acronym “STEM” from 2007 to 2019 across program options
Program option* Number Percentage

Career and Technical Education 1 1.9%

Center for Civic Education 1 1.9%

Cognition and Student Learning 11 20.4%

Early Learning Programs and Policies 3 5.6%

Education Technology 2 3.7%

Effective Teachers and Effective Teaching 3 5.6%

English Learners 1 1.9%

Low-Cost, Short-Duration Evaluation of Education Interventions 1 1.9%

Postdoctoral Research Training Program in the Education Sciences 1 1.9%

Postsecondary and Adult Education 6 11.1%

Researcher-Practitioner Partnerships in Education Research 1 1.9%

Science, Technology, Engineering, and Mathematics (STEM) Education 2 3.7%

Small Business Innovation Research 17 31.5%

Small Business Innovation Research in Special Education 2 3.7%

Special Topic: Career and Technical Education for Students with Disabilities 1 1.9%

Unsolicited and Other Awards 1 1.9%

Total 54 100%

*all of these program options are under the category of “Education Research,” except the two italicized program options (Small Business Innovation Research in
Special Education, Special Topic: Career and Technical Education for Students with Disabilities) that are under the category of “Special Education Research.” The
bolded program option (Science, Technology, Engineering, and Mathematics (STEM) Education) is the designated STEM education program option
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