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AbstrACt
Introduction A multitiered system of supports (MTSS) 
represents a widely adopted public health approach to 
education in the USA. Researchers agree professional 
learning is critical for educators to implement the critical 
components of MTSS; however, professional learning 
approaches vary in their designs and targeted outcomes. 
While researchers increasingly focus their inquiries on 
professional learning for MTSS, no systematic research 
review exists.
Objectives The primary objectives for this mixed-
methods review are to (1) understand how professional 
learning focused on MTSS has been operationalised (2) 
determine the impact of professional learning on educator 
(eg, knowledge) and implementation (eg, data-based 
decision-making processes) outcomes and (3) understand 
the contextual variables that influence professional 
learning in the USA. We aim to determine which elements 
of professional learning improve educators’ capacity to 
implement MTSS.
Methods and analysis We will include studies that use 
quantitative and qualitative methods. PsycInfo, PubMed, 
CIHAHL and ERIC will be the primary research databases 
used to search for studies published from January 1997 
to May 2018. We also will search the US Institute for 
Educational Sciences and Office of Special Education 
Programs websites, ProQuest, Google Scholar, Science 
Watch and MSN. Finally, we will search the proceedings 
of relevant conferences, examine the reference lists of 
studies that pass full screening and contact authors for 
additional work. Data extraction will include participant 
demographics, intervention details, study design, 
outcomes, analyses and key findings. We will conduct a 
quality assessment and analyse the data using effect size 
and thematic analyses.
Ethics and dissemination Institutional review board or 
ethics approval is not needed for this review of already 
published works. We will disseminate the findings 
through presentations at state, national and international 
conferences; presentations to stakeholders and agencies; 
publication in peer-reviewed journals; and posts to 
organisational and agency websites.

IntrOduCtIOn 
rationale
Schools and districts across the USA are 
adopting multitiered systems of support 
(MTSS) to address the academic, behavioural 
and socioemotional needs of students.1 2 MTSS 
involves organising educators’ assessment, 
instruction and data-based decision-making 
practices into multiple tiers of services that 
increase in intensity.3–6 In other words, MTSS 

strengths and limitations of this study

 ► This mixed-methods review will include quantitative 
studies of professional learning focused on multi-
tiered system of supports (MTSS) (a public health 
approach to education adopted by many schools in 
the USA) to synthesise reporting of effects on educa-
tor (eg, knowledge, skills) and implementation (eg, 
assessment and intervention practices across tiers) 
outcomes as well as qualitative studies to provide 
rich descriptions of professional learning design, 
delivery and context.

 ► The design and methodology for the mixed-meth-
ods review are described following the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses Protocols guidelines.

 ► Knowledge from the synthesis will be compiled and 
reported to a variety of educational stakeholders to 
inform research, policy and practice regarding pro-
fessional learning to support MTSS implementation.

 ► Recent emergence of literature on professional 
learning and MTSS implementation may result in 
insufficient numbers of studies to conduct some 
planned analyses (eg, assessment of heterogeneity, 
subgroup and sensitivity analysis, publication bias).

 ► Limiting the search to studies conducted in the 
USA may overlook possible research on profession-
al learning and MTSS implementation from other 
nations.
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includes primary prevention as well as supplemental and 
tertiary intervention strategies designed to address the 
prevalence of academic, behaviour and mental health 
problems in the USA.7 8 This public health approach to 
improving the overall effectiveness of the educational 
system, and to identifying and treating students with 
needs in a variety of domains makes conceptual sense 
given the universal access to children and youth in school 
settings in the USA. In fact, US education legislation 
(eg, Every Student Succeeds Act of 2015; Individuals 
with Disabilities Education Improvement Act (IDEIA) of 
2004) includes provisions that support school districts to 
implement MTSS to improve student outcomes.9 10 

In addition to policy, MTSS also is empirically 
supported. Previous systematic reviews of MTSS in the 
USA included studies looking at implementation and 
student outcomes from response to intervention (RTI) 
and positive behavioural interventions and supports 
(PBIS) models—multi-tiered, public health models 
focused on academics and behaviour, respectively.11–13 
Although questions remain regarding the extent to which 
causal links can be made, research supports the notion 
that MTSS implementation relates to improved student 
outcomes.

Professional learning and Mtss
Implementation of MTSS requires substantial changes in 
educators’ practices. Some researchers have questioned 
whether educators can implement the critical compo-
nents (ie, assessment, instruction and data-based deci-
sion-making practices across tiers) of this public health 
approach with fidelity.14 15 On the other hand, proponents 
of MTSS have argued that school and district leaders 
must engage educators in ongoing and effective profes-
sional learning (ie, professional development) practices 
for sustainable implementation to occur.6 16–18 Despite 
advancements in professional learning and widespread 
recognition of the importance of educator learning for 
MTSS implementation,19 it is unclear how educators 
engage in professional learning focused on MTSS and 
how professional learning relates to implementation of 
the critical components with fidelity.

The literature indicates that effective professional 
learning requires leadership, sustained and focused 
collaboration, allocation of resources to support 
learning, systematic implementation, evidence-based 
learning designs to deliver content and the continuous 
use of data to monitor and refine professional learning 
efforts.19 20 There are numerous ways to facilitate profes-
sional learning (eg, professional learning communities, 
study groups, technical trainings, workshops, coaching), 
but the literature points to specific practices associated 
with positive results (eg, changes in knowledge, skills and 
dispositions; changes in practices). In a recent evidence 
synthesis, Muijs et al determined that the greatest outcomes 
for professional learning came from experiences in which 
teachers were asked to engage in problem-solving (a crit-
ical component of MTSS models) focused on student 

learning and engagement.4 21 These activities set the 
stage for further learning through presentation style 
formats and increased teachers’ willingness to be coached 
and receive feedback on skills and implementation of 
programming in the classroom.21 Other studies indicated 
that ongoing exposure to effectively designed and deliv-
ered content has been associated with implementation of 
new practices and improved student outcomes.22 23

Although a large body of literature on professional 
learning in education exists, until recently, much of the 
literature on professional learning relative to MTSS was 
conceptual rather than empirical.18 24 25 Research on 
professional learning and how it relates to educators’ 
capacity to implement MTSS only recently emerged. 
Reports from training and technical assistance projects 
designed to provide professional learning to schools and 
districts in the USA implementing MTSS indicated that 
their professional learning services related to improve-
ments in educators’ beliefs,26 knowledge and skills,26–29 
and implementation of the critical components of 
MTSS.28–30 Peer-reviewed journal articles provide evidence 
that professional learning related to increased educator 
beliefs,31 educator knowledge and perceived skills,32–34 as 
well as increased implementation of MTSS.17 33 35

Purpose
Extant research on professional learning focused on 
MTSS used different professional learning designs and 
methods to investigate impact. To date, we are unaware of 
any systematic reviews conducted on professional learning 
focused on MTSS in the USA. Thus, the proposed review 
is needed to synthesise research on approaches to profes-
sional learning, the effects of professional learning on 
educator outcomes and MTSS implementation, and vari-
ables that influence professional learning effectiveness. 
We conceptualised this project in October of 2017 and 
anticipate the project being completed by the summer of 
2019.

The proposed mixed-methods systematic review will 
inform policy and practice in a number of ways. School 
districts and states within the USA dedicate substantial 
monetary and personnel resources to professional learning 
that often do not result in improvements in practice and 
student outcomes.36 Given the federal and state policies 
driving MTSS implementation in the USA,1 9 10 37 this 
systematic review will provide policy-makers and educators 
in the USA with information about professional learning 
practices that facilitate improved educator capacity and 
increased implementation of MTSS, and about contex-
tual issues that influence the effectiveness of professional 
learning. It also will provide policy-makers and educa-
tors from other nations with findings that can inform 
deliberations about their professional learning focused 
on MTSS given their national context. Although MTSS 
emerged largely from the USA, other nations have begun 
exploring applications of this public health approach to 
their schools.
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ObjECtIvEs
Our primary goal for this mixed-methods systematic 
review is to synthesise research from the USA on profes-
sional learning focused on MTSS to inform efforts to 
build educators’ capacity to implement the model’s 
critical components with fidelity. Our specific objectives 
are to (1) understand different ways in which educators 
engaged in professional learning focused on MTSS, (2) 
determine the effects of different professional learning 
designs on educator and MTSS implementation outcomes 
and (3) understand the contextual issues and variables 
that influence professional learning and its effectiveness. 
The specific questions we will answer from the systematic 
review include:
1. How is professional learning focused on MTSS being 

conceptualised, designed, delivered and evaluated?
2. To what extent does professional learning improve:

a. Educators’ knowledge, attitudes, skills, aspirations 
and behaviours relative to MTSS?

b. Implementation of the critical components of 
MTSS?

3. What variables facilitate or hinder the delivery of pro-
fessional learning and educator and implementation 
outcomes?

4. What are professional learning recipients’ and facilita-
tors’ perspectives of and experiences with MTSS pro-
fessional learning?

MEthOds
Eligibility criteria
The design and methodology for the mixed-methods 
review are described following the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses Protocols 
guidelines (see online supplementary file 1).38 39

Population
School-level educators who worked in a K-12 setting in the 
USA and participated in professional learning for MTSS 
implementation will be included. Although professional 
learning occurs at other units of analysis (eg, district-level 
administrators), we will delimit our review to educators 
who work in elementary and secondary (middle and high) 
schools. School-level educators include school administra-
tors, general and special education teachers, intervention-
ists, content specialists (eg, reading specialists, behaviour 
specialists), student support service personnel (ie, school 
psychologists, guidance counsellors, school social workers, 
school nurses) and school leadership team members (ie, 
educators identified as on a leadership team tasked with 
facilitating MTSS implementation at their school). These 
educators will be included because they most commonly 
participate in professional learning for MTSS implemen-
tation and typically are responsible for facilitating and/or 
implementing practices associated with the model.

Intervention
Studies will be included if they describe and evaluate 
any professional learning intervention focused on 

MTSS that aims to improve educator or implementation 
outcomes. We will review studies with a variety of profes-
sional learning designs including, but not limited to, 
professional learning communities, trainings, workshops, 
job-embedded coaching and online modules. Educator 
outcomes will include knowledge, attitudes, skills, aspi-
rations and behaviours. Implementation outcomes will 
include assessment, instruction and intervention, and 
problem-solving practices at the individual student, small 
group, classroom, grade level or school level.

Comparators
Studies will be eligible for inclusion in the review whether 
or not they include a comparison group.

Outcomes
Selected studies should report outcomes relative to 
educators’ capacity to implement MTSS or their imple-
mentation of the critical components of MTSS. Educator 
outcomes will include:
1. Knowledge and conceptual understanding of the the-

oretical foundations of MTSS, how instruction and 
intervention are organised in an MTSS, and/or the 
elements of data-based problem-solving.

2. Attitudes, beliefs and/or values regarding the critical 
components of MTSS.

3. Perceived or demonstrated skills in making data-based 
decisions, engaging in problem-solving or implement-
ing evidence-based instruction and intervention with 
fidelity.

4. Aspirations, desires, motivation and/or goals to imple-
ment practices associated with MTSS.

5. Behaviours in terms of how consistent they are with 
MTSS-related knowledge and skill application during 
and immediately following professional learning.

Outcomes associated with MTSS implementation will 
include:
1. Using assessment to inform instruction and interven-

tion (eg, universal screening, progress monitoring 
use).

2. Implementation of tier 1 (primary prevention), tier 2 
(supplemental intervention) and/or tier 3 (tertiary in-
tervention) processes and/or procedures with fidelity.

3. Data-based problem-solving (problem identification, 
problem analysis, intervention development and im-
plementation, programme evaluation/RTI) use to 
make decisions about the effectiveness of and modifi-
cation to instruction and intervention across tiers.

4. Establishment and maintenance of school-wide pro-
cesses and procedures for MTSS.

study designs
We will include a variety of study designs in our review 
including quantitative, qualitative and mixed-methods 
approaches. Quantitative designs will include experi-
mental (eg, randomised control trials), quasi-experi-
mental, causal comparative, correlational, single-subject 
and programme evaluation methodologies that involve 
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professional learning focused on MTSS as an indepen-
dent variable. We also will include qualitative and mixed-
methods designs in the review. Conducting a mixed 
studies review will allow us to provide a thorough and 
rich description of the different approaches to profes-
sional learning focused on MTSS, the effects associated 
with professional learning, and variables that influence 
professional learning and its intended outcomes.

time period
We do not expect to find literature regarding MTSS and 
professional learning prior to 1997. Despite foundational 
research on the components of MTSS in education and 
the existence of public health models in other fields, the 
precursors to MTSS (RTI, PBIS) did not emerge in the 
literature until the reauthorisations of IDEIA in 1997 and 
2004. Therefore, we will investigate literature on MTSS 
from January 1997 to May 2018.

setting
Settings will include traditional K-12 public schools in 
the USA. Studies will include schools that vary in terms of 
urbanicity (ie, urban, rural, suburban), state and region, 
size, student demographics (eg, race and ethnicity, 
socioeconomic status, disability status, English language 
learner status) and educator demographics (eg, years of 
experience, race, highest degree earned).

Exclusion criteria
We will exclude any empirical sources that do not include 
elementary or secondary educators (district adminis-
trators, non-instructional staff, family and community 
members, preschool educators, and postsecondary educa-
tors will be excluded) from traditional public schools 
(charter schools, centre schools, alternative schools, 
virtual schools, private schools and faith-based schools 
will be excluded) located in the USA. Studies that explore 
consultation without an explicit emphasis on professional 
learning, as well as studies that focus on implementation 
of processes and procedures that may be part of an MTSS 
(eg, performance feedback, effective classroom manage-
ment, instructional routines, intervention programmes), 
but are not part of a broader effort to implement the 
model also will be excluded. Finally, we will exclude 
non-empirical sources (eg, editorials, conceptual articles) 
and empirical studies published in languages other than 
English.

Information sources
We will use a combination of research databases and 
internet search engines to search for and identify rele-
vant works. We will use PsycINFO, PubMed, CIHAHL and 
ERIC as the primary research databases to identify works 
published from January 1997 to May 2018. Research 
librarians at the University of South Florida main and 
Shimberg Libraries who specialise in systematic research 
syntheses will assist us with developing the search strategy 
including search terms (eg, MTSS, RTI, PBIS, profes-
sional learning) to find relevant works. We also will search 

the US Institute for Educational Sciences and Office of 
Special Education Programs websites for studies. We 
will search ProQuest for Dissertations and Theses and 
use Google Scholar, Science Watch and MSN to identify 
research articles and book chapters focused on our topic. 
Additionally, we will use the Google search engine to iden-
tify studies and reports conducted by centres or projects 
focused on training and technical assistance for MTSS and 
will search the proceedings of relevant conferences (eg, 
American Psychological Association, National Association 
of School Psychologists, Association of Positive Behavior 
Intervention Supports). Finally, we will examine the refer-
ence lists of studies that pass full screening and contact 
their authors for additional published and unpublished 
work. To validate our search strategy, we will conduct a 
hand search of the table of contents of 5 prominent jour-
nals (eg, Journal of School Psychology, School Psychology Review, 
Journal of Positive Behavior Intervention and Supports). The 
hand search will be of a random sample of 10% of issues 
published between January 1997 and May 2018.

Pilot search strategy
Members of the research team, in consultation with 
a research librarian, used the PsycINFO, PubMed, 
CIHAHL and ERIC databases to pilot our search strategy 
(see online supplementary file 2) resulting in 3875 undu-
plicated articles. The four main components of the search 
were intervention focus (MTSS model or components), 
intervention type (professional learning approach), 
population (educator job titles or roles) and research 
design. For each component, we selected keywords 
commonly found in research on MTSS, and more broadly 
in research on professional learning and education. Our 
search strategies will be further revised as we identify new 
components and/or keywords.

Patient and public involvement
The aims of this systematic review and the outcomes to 
evaluate were informed by our collective experiences 
designing, delivering and evaluating professional learning 
for MTSS in public school settings in the USA. Our expe-
riences included collaborating with school-level, district-
level and state-level stakeholders who delivered as well as 
participated in professional learning focused on MTSS. 
Participants provided written and oral feedback on their 
learning and on their satisfaction with the experiences 
that informed the conceptualisation and design of this 
systematic review.

study records
Data management
Electronic search results will be downloaded into Distill-
erSR and duplicates will be removed.40 DistillerSR will 
be used for all stages of the systematic review including 
abstract screening, full-text screening and data extraction.

Screening and selection process
The screening process will proceed through three steps: 
abstract screen, full-text screen, extraction and extraction 
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of effect size (if applicable). After a training and prac-
tice process, team members will individually read the 
abstracts of each paper and determine whether they meet 
eligibility based on the inclusion and exclusion criteria. 
Studies that pass the abstract screen will move to full-text 
screen to confirm the study’s inclusion. Any uncertain-
ties will be discussed and resolved during biweekly team 
meetings or consultations with the principal investiga-
tors (PIs). The study will then move to extraction using 
the extraction tool, with two reviewers conducting the 
extraction independently and meeting to resolve differ-
ences. Two members of the review team with expertise in 
meta-analysis will be responsible for extracting the data 
necessary to calculate effect sizes for identified domains 
and outcomes. They will use comprehensive meta-anal-
ysis and MPlus for all effect size calculations and statistical 
analyses (eg, sensitivity analyses, assessment of heteroge-
neity and publication bias). All review team members will 
meet on a biweekly basis to discuss the screening process 
and any unanticipated issues.

Data items and data extraction process
We will use a common extraction tool for all studies, 
with variations depending on the research design. Two 
research team members will independently extract the 
data. The extraction will include basic study informa-
tion (eg, author, publication source, year), participant 
and school demographics, intervention details (eg, 
professional learning design, procedures), study design, 
outcomes investigated, analyses used, and key findings. 
The two extractors will meet to resolve discrepancies 
and any remaining differences will be resolved by a third 
member of the review team (one of the PIs). As part of 
the extraction process, we will assess each quantitative and 
qualitative study for methodological rigour (see table 1).

Quality assessment
All studies that meet eligibility criteria will be assessed 
for quality independently and in duplicate. For group 
quantitative designs, we will use a tool developed by 

Kmet et al that includes a 14-item checklist with items for 
random allocation, blinding and control of confounding 
variables.41 For single-case experimental designs, we will 
use the Single-Case Experimental Design Scale,42 which 
is composed of an 11-item checklist that includes items 
associated with design, measurement and analysis. For 
qualitative studies, we will use the 10-item checklist also 
developed by Kmet et al.41 Mixed-methods studies will be 
evaluated using an appropriate combination of checklists 
(eg, both the quantitative and qualitative checklists). Two 
independent reviewers will compare their ratings to come 
to consensus and remaining discrepancies will be resolved 
by another member of the review team (one of the PIs).

data
Effect sizes
If we identify sufficient studies evaluating MTSS profes-
sional learning for teachers, we will perform meta-analysis 
for the following outcomes: educators’ (1) knowledge, (2) 
attitudes, (3) skills, (4) aspirations and (5) behaviours, as 
well as educators’ implementation of the (1) assessment, 
(2) instruction and intervention, and (3) data-based prob-
lem-solving components of MTSS. We also will perform 
meta-analysis for studies evaluating school-wide imple-
mentation of systems and processes. Where possible, we 
will calculate effect sizes as standardised mean differences 
(SMDs) for continuous outcome variables and ORs for 
dichotomous outcome variables. SMDs and ORs will be 
converted to SMD using appropriate formulas. Where it 
is not possible to calculate SMDs, we will calculate ORs, 
which measure the ratio for the odds of success in the 
intervention group relative to the odds of success in the 
comparison group. For correlational studies, we will 
calculate the correlation coefficient as the effect size (r). 
For single-subject designs, we will calculate SMDs for 
studies that include multiple cases (eg, multiple baseline 
design).43 We will consult with a statistician with expertise 
on single-subject designs regarding calculating effect size 
should we find any studies with single cases.

Table 1 Sample elements for data extraction for studies on professional learning focused on MTSS

Study methods PL conceptualisation Population and setting Outcomes

Study design
Participants
Intervention(s)
Comparators
Data collection
Data analysis
Quality appraisal

 ► PL model or approach
 ► PL characteristics

 – Focus
 – Learning design
 – Frequency
 – Duration
 – Evaluation

 ► School-level educators and 
demographics
 – Administrators
 – Teachers
 – Special educators
 – Interventionists
 – Guidance counsellors
 – School psychologists
 – Social workers
 – Coaches

 ► Elementary and secondary 
schools and demographics

 ► Educator
 – Knowledge
 – Attitudes (beliefs, 

dispositions)
 – Skills
 – Aspirations (desires, 

motivation, goals)
 – Behaviours

 ► Implementation
 – Assessment
 – Instruction/Intervention
 – Problem-solving
 – Systems and processes

MTSS, multi-tiered system of supports; PL, professional learning.
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Assessment of heterogeneity
If we identify sufficient studies evaluating professional 
learning interventions focused on MTSS, we will assess 
heterogeneity. We will evaluate forest plots and calcu-
late the I2 statistic, an estimate of the percentage of 
variability across studies that is due to heterogeneity 
rather than chance.44 Following standard conventions, 
if I2 is >50%, we will assess the source of heterogeneity. 
Sources of heterogeneity, for example, might be research 
design or professional learning type.

Subgroup and sensitivity analysis
If we identify sufficient studies on the impact of profes-
sional learning, we will perform subgroup analyses based 
on the FAIR domains: intervention characteristics (eg, 
whole group versus individual professional learning), 
outer characteristics (eg, district support, community 
resources), inner characteristics (eg, school climate, 
school structure, culture, school type) and characteristics 
of individuals (eg, years of teaching experience).45 We 
will also conduct a sensitivity analysis excluding cohort 
and correlational studies.

Publication bias
If sufficient studies are identified, we will assess for publica-
tion bias by constructing a funnel plot of all studies included 
in any analysis,46 as well as Egger’s regression test.47

Should there be an insufficient number of studies eval-
uating MTSS professional learning for teachers necessary 
to conduct a meta-analysis of effect sizes and subgroup 
and sensitivity analyses, we will summarise the findings 
of individual studies narratively, including tables or 
schemas, to convey the range, type and quality of avail-
able research.48

Qualitative data analysis
We will conduct a descriptive–interpretive analysis of 
all qualitative studies following modified procedures 
described by Timulak and Lucas et al.49 50 At least two qual-
itative researchers will (1) independently review the qual-
itative studies according to the research questions, (2) 
code and identify major themes related to perspectives on 
MTSS training, drafting an early conceptual framework, 
(3) meet and come to consensus for each study until all 
studies are resolved, revising the conceptual framework, 
(4) consolidate themes across all studies under common 
dimensions, finalising the conceptual framework, (5) 
present the final conceptual framework to the broader 
research team for consensus and (6) make any necessary 
revisions to finalise the conceptual framework.

Our experience with MTSS research leads us to believe 
much of the research literature will be quantitative. 
However, should our search yield insufficient quanti-
tative studies to synthesise narratively, we will adopt the 
process of transforming quantitative into qualitative find-
ings described by Piat et al.51 This transformation involves 
analysing the quantitative literature using the qualitative 
analysis described above.

Data synthesis
Findings of the quantitative and qualitative syntheses will 
be compared with the overall aim to inform a model of 
quality MTSS professional learning. Following proce-
dures described by,38 we will build a model of quality 
MTSS professional learning that reflect educators’ views 
from the qualitative studies. We will then compare those 
recommendations to features of the interventions used 
in the quantitative literature to determine whether they 
were present and the extent to which interventions of 
higher quality (by the educators’ accounts) produced 
better outcomes.

Should we identify an insufficient number of quantita-
tive sources, the qualitative data analysis process describe 
above will serve to synthesise the quantitative and qual-
itative data. The aim of this synthesis will be to build a 
model of quality MTSS professional learning, including 
facilitators and barriers identified in the quantitative and 
qualitative literature.

dIssEMInAtIOn
We will disseminate the findings from this systematic 
review through a variety of outlets. First, we will present 
the findings to MTSS stakeholders and agencies who 
participate in or facilitate professional learning focused 
on MTSS. These collaborations will facilitate the research 
team communicating emerging findings and receiving 
feedback. We also will deliver presentations at state, 
national and international conferences that researchers 
and practitioners engaged in MTSS practices attend. 
Finally, we will submit the results of the systematic review 
for publication in peer-reviewed journals as well as post 
reports (eg, white papers, technical reports, research 
briefs) to organisational and agency websites.

COnClusIOn
Researchers hypothesise that professional learning plays 
a critical role in building educator capacity to imple-
ment the critical components of MTSS with fidelity. 
However, until recently, the literature on professional 
learning focused on MTSS largely has been conceptual. 
Given emerging literature on professional learning for 
MTSS in the USA, our goal is to conduct a systematic 
research synthesis to inform quality professional learning 
for school-level educators implementing MTSS. We aim 
to establish the current knowledge base regarding how 
professional learning is being delivered in the USA, the 
impact it has on educator and implementation outcomes, 
and issues that influence its delivery and the associated 
outcomes. Our results will be disseminated to a variety 
of stakeholders interested in MTSS implementation to 
inform both the research and practice of professional 
learning focused on the public health approach to 
education.

Contributors JMC conceptualised the topic and content parameters for the 
mixed-methods review and was the lead writer on the protocol. JMC is the 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-024057 on 28 N

ovem
ber 2018. D

ow
nloaded from

 

http://bmjopen.bmj.com/


7Castillo JM, et al. BMJ Open 2018;8:e024057. doi:10.1136/bmjopen-2018-024057

Open access

guarantor for this systematic review. JRW provided technical guidance regarding 
the design and methods for the mixed-methods review and was a lead writer on 
the protocol. DSG contributed to the conceptualisation of specific parameters (eg, 
types of professional learning designs to include, educator and implementation 
outcomes to include) for the mixed-methods review and was a lead writer on the 
protocol. JL and NS contributed to the conceptualisation of specific parameters 
and wrote sections of the protocol. MM contributed to the conceptualisation of 
specific parameters and wrote a section of the protocol. ALM, SM, JW, ST, AJ 
and KH contributed to the conceptualisation of specific parameters and provided 
conceptual and editorial feedback on the protocol. JMF provided technical guidance 
regarding single subject design review and effect size calculations and wrote 
related portions of the protocol.

Funding This work currently is supported by an internal mini-grant awarded by the 
College of Education at the University of South Florida. 

Competing interests JMC and ALM have received honoraria and travel funding 
from conference providers and school districts in the USA to present on MTSS 
implementation support. We are unaware of any competing interests for the 
remaining coauthors. 

Patient consent Not required.

Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.

rEFErEnCEs
 1. Hauerwas LB, Brown R, Scott AN. Specific learning disability 

and response to intervention: state-level guidance. Except Child 
2013;80:101–20.

 2. Horner RH, Sugai G. School-wide PBIS: an example of applied 
behavior analysis implemented at a scale of social importance. 
Behav Anal Pract 2015;8:80–5.

 3. Batsche G. et alIn: McLeskey J, Waldron N, Spooner F, Algozzine B, 
. eds. Multi-tiered systems of supportsHandbook of Research and 
Practice for Effective Inclusive Schools. New York, NY: Routledge 
Publishers, 2014:183–96.

 4. Fletcher JM, Vaughn S. Response to intervention: preventing and 
remediating academic difficulties. Child Dev Perspect 2009;3:30–7.

 5. McIntosh K, Goodman S. Integrated Multi-Tiered Systems of 
Support: Blending RTI and PBIS. New York, NY: Guilford Press, 2016.

 6. Sugai G, Horner RH. Responsiveness-to-Intervention and School-
Wide Positive Behavior Supports: Integration of Multi-Tiered System 
Approaches. Exceptionality 2009;17:223–37.

 7. Merikangas KR, He JP, Brody D, et al. Prevalence and treatment of 
mental disorders among US children in the 2001-2004 NHANES. 
Pediatrics 2010;125:75–81.

 8. National Assessment of Educational Progress [NAEP]. The nation’s 
report card: 2015 mathematics and reading assessments. https://
www. nationsreportcard. gov/ reading_ math_ 2015/#? grade=4

 9. Every Student Succeeds Act (ESSA), S. 1177 § 1000 et seq.
 10. Individuals with Disabilities Education Act, 20 U.S.C. § 1400.
 11. Burns MK, Appleton JJ, Stehouwer JD. Meta-Analytic Review 

of Responsiveness-To- Intervention Research: Examining Field-
Based and Research-Implemented Models. J Psychoeduc Assess 
2005;23:381–94.

 12. Horner R, Sugai G, Lewis T. Is school-wide positive behaviour 
support an evidence-based practice. Retrieved 2018 August from 
Positive Behavioural Interventions & Supports Technical Assistance 
Center website. https://www. pbis. org/ research

 13. Hughes CA, Dexter DD. Response to Intervention: A Research-Based 
Summary. Theory Pract 2011;50:4–11.

 14. Balu R, Zhu P, Doolittle F, et al. Evaluation of response to intervention 
practices for elementary school reading (Report No NCEE 2016-
4000). Washington, D.C : United States Department of Education, 
2015.

 15. Fuchs LS, Vaughn S. Responsiveness-to-intervention: a decade later. 
J Learn Disabil 2012;45:195–203.

 16. Castillo JM, Dorman C, Gaunt B, et al. Design Research as a 
Mechanism for Consultants to Facilitate and Evaluate Educational 
Innovations. Journal of Educational and Psychological Consultation 
2016;26:25–48.

 17. Castillo J, Wang J, Daye J, et al. A longitudinal analysis of the 
relations among professional development, educators’ beliefs and 
perceived skills, and Response-to-Intervention implementation. J of 
Educational and Psychological Consultation 2017.

 18. Kratochwill T, Volpiansky P, Clements M, et al. Professional 
development in implementing and sustaining multitier prevention 
models: Implications for response to intervention. School Psychology 
Review 2007;36:618–31.

 19. Forward L. Standards for professional learning. Author: Oxford, OH, 
2011.

 20. Hirsh S. A new definition. J of Staff Development 2009;30:10–16.
 21. Muijs D, Kyriakides L, van der Werf G, et al. State of the art – teacher 

effectiveness and professional learning. School Effectiveness and 
School Improvement 2014;25:231–56.

 22. Blank R, de las Alas N. Effects of teacher professional development 
on gains in student achievement: How meta-analysis provides 
scientific evidence useful to education leaders. Washington, DC: The 
Council of Chief State School Officers, 2009.

 23. Yoon K, Duncan T, Lee S, et al. Reviewing the evidence on how 
teacher professional development affects student achievement 
(Issues & Answers Report, REL 2007–No. 033). Washington, DC: 
National Center for Education Evaluation and Regional Assistance, 
Regional Educational Laboratory Southwest, 2007.

 24. Berkeley S, Bender WN, Gregg Peaster L, et al. Implementation of 
response to intervention: a snapshot of progress. J Learn Disabil 
2009;42:85–95.

 25. Danielson L, Doolittle J, Bradley RPD. capacity building, and 
research needs: Critical issues for Response to Intervention 
implementation. School Psychology Review 2007;36:632–7.

 26. Castillo J, Hines C, Batsche G, et al. The Florida Problem Solving/
Response to Intervention Project: Year 3 evaluation report. Tampa, 
FL: Dlorida Problem Solving/Response to Intervention Project, 
University of South Florida, 2011.

 27. Cates G, Mustian A, Gardner D, et al. Illinois state personnel 
development grant (SPDG): professional development and coaching 
to support school improvement annual evaluation report (2012-2013. 
Normal IL: Illinois State University, 2013.

 28. Kincaid D, George H, Childs K. Florida’s positive behavioral 
interventions and support project annual report: 2016-2017. Tampa, 
FL: Florida Positive Behavioral Interventions and Support Project, 
University of South Florida, 2017.

 29. Michigan’s Integrated Behavior and Learning Support Initiative. 
District support model report. Holland, MI: Author, 2015.

 30. Wisconsin RtI Center. Wisconsin RtI Center annual report. Chippewa, 
WI: Author, 2017.

 31. Castillo JM, March AL, Tan SY, et al. Relationships between ongoing 
professional development and educators’ beliefs relative to response 
to intervention. J Appl Sch Psychol 2016;32:287–312.

 32. Albritton K, Truscott S. Professional Development to Increase 
Problem-solving Skills in a Response to Intervention Framework. 
Contemp Sch Psychol 2014;18:44–58.

 33. Bergstrom MK. Professional development in response to 
intervention: implementation of a model in a rural region. Rural 
Special Education Quarterly 2008;27:27–36.

 34. Castillo JM, March AL, Tan SY, et al. Relationships between ongoing 
professional development and educators’ perceived skills relative to 
RtI. Psychol Sch 2016;53:893–910.

 35. Catherine P. Bradshaw, Wendy M. Reinke, Louis D. Brown, et al. 
Implementation of School-Wide Positive Behavioral Interventions 
and Supports (PBIS) in Elementary Schools: Observations 
from a Randomized Trial. Education and Treatment of Children 
2008;31:1–26.

 36. The New Teacher Project. The mirage: Confronting the hard truth 
about our quest for teacher development. 2015 https:// tntp. org/ 
assets/ documents/ TNTP- Mirage_ 2015. pdf

 37. Zirkel PA, Thomas LB. State Laws and Guidelines for Implementing 
RTI. Teach Except Child 2010;43:60–73.

 38. Harden A, Thomas J. Mixed methods and systematic reviews: 
Examples and emerging issues. In: Tashakkori A, Teddlie C, eds. 
Sage handbook of mixed methods in social & behavioral research. 
2nd edn. Thousand Oaks, CA: Sage, 2010:749–74.

 39. Shamseer L, Moher D, Clarke M, et al. the PRISMA-P Group. 
Preferred reporting items for systematic review and meta-analysis 
protocols (PRISMA-P) 2015: elaboration and explanation. BMJ 
2015;349:g7647.

 40. Distiller SR. Evidence partners. Ottawa, Canada.
 41. Kmet L, Lee R, Cook L. Standard quality assessment criteria for 

evaluating primary research papers from a variety of fields 2004 (HTA 
initiative nr. 13). http://www. ihe. ca/ documents/ HTA- FR13. pdf

 42. Tate RL, McDonald S, Perdices M, et al. Rating the methodological 
quality of single-subject designs and n-of-1 trials: introducing the 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-024057 on 28 N

ovem
ber 2018. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1177/001440291308000105
http://dx.doi.org/10.1007/s40617-015-0045-4
http://dx.doi.org/10.1111/j.1750-8606.2008.00072.x
http://dx.doi.org/10.1080/09362830903235375
http://dx.doi.org/10.1542/peds.2008-2598
https://www.nationsreportcard.gov/reading_math_2015/#?grade=4
https://www.nationsreportcard.gov/reading_math_2015/#?grade=4
http://dx.doi.org/10.1177/073428290502300406
https://www.pbis.org/research
http://dx.doi.org/10.1080/00405841.2011.534909
http://dx.doi.org/10.1177/0022219412442150
http://dx.doi.org/10.1080/10474412.2015.1039125
http://dx.doi.org/10.1080/09243453.2014.885451
http://dx.doi.org/10.1080/09243453.2014.885451
http://dx.doi.org/10.1177/0022219408326214
http://dx.doi.org/10.1080/15377903.2016.1207736
http://dx.doi.org/10.1007/s40688-013-0008-0
http://dx.doi.org/10.1177/875687050802700405
http://dx.doi.org/10.1177/875687050802700405
http://dx.doi.org/10.1002/pits.21954
http://dx.doi.org/10.1353/etc.0.0025
https://tntp.org/assets/documents/TNTP-Mirage_2015.pdf
https://tntp.org/assets/documents/TNTP-Mirage_2015.pdf
http://dx.doi.org/10.1177/004005991004300107
http://dx.doi.org/10.1136/bmj.g7647
http://www.ihe.ca/documents/HTA-FR13.pdf
http://bmjopen.bmj.com/


8 Castillo JM, et al. BMJ Open 2018;8:e024057. doi:10.1136/bmjopen-2018-024057

Open access 

Single-Case Experimental Design (SCED) Scale. Neuropsychol 
Rehabil 2008;18:385–401.

 43. Pustejovsky L, Hedges J, Shadish W. Design-comparable effect 
sizes in multiple baseline designs: A general modeling framework. 
Journal of Educational and Behavioral Statistics 2014;39:368–93.

 44. Higgins J, Green S. Cochrane handbook for systematic reviews of 
interventions - Version 5.1.0 [updated March 2011: The Cochrane 
Collaboration, 2011.

 45. Damschroder LJ, Aron DC, Keith RE, et al. Fostering implementation 
of health services research findings into practice: a consolidated 
framework for advancing implementation science. Implement Sci 
2009;4:50.

 46. Sterne J, Becker B, Egger M. The funnel plot. In: Rothstein H, Sutton 
A, Borenstein M, eds. Publication Bias in Meta-Analysis: Prevention, 
Assessment and Adjustments: Hoboken, NJ: Wiley, 2005:75–98.

 47. Sterne J, Egger M. In: Rothstein H, Sutton A, Borenstein M, 
Regression methods to detect publication and other bias in 
meta-analysis. edn: Publication Bias in Meta-Analysis: Prevention, 
Assessment and Adjustments. Hoboken, NJ: Wiley, 2005:99–110.

 48. Petticrew M, Roberts H. Systematic Reviews in the Social Sciences. 
Malden, MA: Blackwell Publishing, 2006.

 49. Timulak L. Qualitative meta-analysis. Flick U, ed. The sage handbook 
of qualitative data analysis. London: Sage, 2014:481–95.

 50. Lucas PJ, Baird J, Arai L, et al. Worked examples of alternative 
methods for the synthesis of qualitative and quantitative research in 
systematic reviews. BMC Med Res Methodol 2007;7:4.

 51. Piat M, Sofouli E, Sabetti J, et al. Protocol for a mixed studies 
systematic review on the implementation of the recovery approach in 
adult mental health services. BMJ Open 2017;7:e017080.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-024057 on 28 N

ovem
ber 2018. D

ow
nloaded from

 

http://dx.doi.org/10.1080/09602010802009201
http://dx.doi.org/10.1080/09602010802009201
http://dx.doi.org/10.1186/1748-5908-4-50
http://dx.doi.org/10.1186/1471-2288-7-4
http://dx.doi.org/10.1136/bmjopen-2017-017080
http://bmjopen.bmj.com/

	Protocol for the systematic review of research on professional learning to promote implementation of a multitiered system of support in education
	Abstract
	Introduction 
	Rationale
	Professional learning and MTSS
	Purpose

	Objectives
	Methods
	Eligibility criteria
	Population
	Intervention
	Comparators
	Outcomes
	Study designs
	Time period
	Setting
	Exclusion criteria
	Information sources
	Pilot search strategy
	Patient and public involvement
	Study records
	Data management
	Screening and selection process
	Data items and data extraction process
	Quality assessment

	Data
	Effect sizes
	Assessment of heterogeneity
	Subgroup and sensitivity analysis
	Publication bias
	Qualitative data analysis
	Data synthesis


	Dissemination
	Conclusion
	References


