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Abstract

:

This study investigated the effectiveness of a five-session virtual professional development program designed to increase the knowledge of inclusive education practices among school-based professionals from 26 schools on a topic of their choice. Participants, including administrators, general and special education teachers, child study team members (i.e., school psychologists, school counselors, and social workers), and others, demonstrated statistically significant increases in content knowledge on Accommodations and Modifications, Universal Design for Learning (UDL), Co-teaching, and Differentiation, as measured by pre- and post-assessments. Utilizing multilevel modeling and dependent samples t-tests, the results confirm the usefulness of virtual professional development in building knowledge of inclusive education practices. The findings provide empirical support for virtual training and offer insights into best practices for delivering professional development in inclusive education, suggesting future research should investigate the long-term impacts on classroom practices and student outcomes.
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1. Introduction


There is an ongoing need for high-quality professional development and training for teachers and other school-based staff members, especially within the highly specialized field of special education. Researchers have long studied the importance of including students with disabilities in the general education classroom [1]. However, many states and districts continue to struggle to adopt inclusive practices [2], and educators and other school professionals often need further training to support students with disabilities in inclusive settings [3]. While in-person training has been shown to be effective in improving instruction [4], this modality is inherently limited, given finite financial resources and time for educators, trainers, and organizations to travel to various school sites across a given state. Online professional development is not new, as many schools looked towards it previously to help build capacity and have welcomed the potential savings in cost and increased flexibility [5].



When the COVID-19 pandemic struck and disrupted the traditional operations of schools, administrators, teachers, and school community members were forced to rely on virtual means to continue to meet the needs of learners. In addition to shifting to virtual instruction, schools also shifted professional development to online platforms [6]. Though brought on by less-than-ideal circumstances, this increase in online professional development provided an opportunity to expand the reach of training for inclusive practices, given the relative ease of attending a virtual professional development session [5]. As educators and all school-based staff members emerge from the aftermath of COVID-19, it is important to develop an understanding of professional development practices that yield effective results and consider how lessons learned from these experiences might inform future decisions regarding the adoption of different training modalities that aim to improve inclusive practices.



This study aims to examine the effectiveness of a virtual professional development model in increasing educators’ and other school-based professionals’ knowledge about inclusive practices for students with disabilities. Like schools, organizations providing professional development shifted from an in-person to an online model of content delivery, pivoting from a blend of in-person didactic training, coaching, and technical assistance across five site visits to synchronous and asynchronous learning sessions. This research aims to draw lessons regarding effective professional development for teachers and other staff providers and provides evidence for district and school-site leaders to help inform decisions on training modalities. The virtual professional development program outlined in this study has the capacity to help further inform learning opportunities geared towards inclusive education that will ultimately help increase accessibility, scalability, and sustainability. This study seeks to answer the following research question:



RQ: Does a five-session virtual professional development program increase participant content area knowledge around various topics in inclusive education?




2. Literature Review


Researchers in the field of professional development for inclusive education are concerned with systemic reform of educator training to ensure it addresses the needs of all learners, especially those who have previously been excluded or marginalized within traditional education. In the United States, students with disabilities have historically been excluded and segregated into separate schools or classrooms, though, in recent decades, these students are increasingly being integrated into classrooms with students without disabilities in an attempt to educate them in what is termed a “least restrictive environment” by the Individuals with Disabilities Education Improvement Act [7]. It is, therefore, crucial for professional development to be tailored to increase educator knowledge of effective practices for inclusive education. Continually changing trends in the field of inclusive education and stubbornly low rates of inclusion in some states [8,9] have supported the need for effective and widely accessible professional development for teachers and administrators. Many researchers focus on examining the effectiveness of inclusive teaching practices and placements in increasing the academic skills and knowledge of students with disabilities [10,11]. This research base is robust and has been ongoing for several decades, with findings consistently supporting the effectiveness of inclusive placements [10,11,12,13,14,15,16,17,18], including for those students with extensive support needs. For instance, one matched pair study [15] examined students with extensive support needs and observed the increased academic progress, social interactions, and access to the curriculum for students included in general education as compared to separate settings.



However, when implementing greater inclusion for students with disabilities, multiple barriers exist, including varying levels of teacher familiarity and training for inclusive practices, limited resources, and organizational restrictions [19]. Creating more inclusive educational environments can be complex, involving systemic change for both instructional practices and broader institutional processes [20]. At the school, district, and state levels, pathways for implementing inclusive education are required for developing and sustaining inclusive schools. Inclusive education research focuses on strengthening schools’ capacity for change [8,21] through the development of an inclusive culture [22,23], including addressing the beliefs and perceptions about students with disabilities [24]. Similar research focuses on practical considerations for fostering greater inclusion, like creating organizational flexibility that encourages collaborative problem-solving and shared responsibility [10]; instituting models of multi-tiered systems of support [25]; implementing a model of co-teaching [26]; effectively modifying the curriculum [27]; and addressing complexities of scheduling for students and educators [2]. Overall, the body of research concerning inclusive instructional practices centers on the creation of learning environments where all students belong and learn, a process of capacity-building that requires effective professional learning opportunities for both general and special educators, and all school-based professionals with whom students interact.



To further highlight this point and focus specifically on teachers, the U.S. Department of Education [28] identifies teachers as the “single most important factor in raising student achievement”, a view that bolsters the potential value of effective professional development. We adopt the definition of professional development as purposeful processes and activities aimed at enhancing teachers’ and other educational practitioners’ professional knowledge to improve student outcomes [5]. Professional development includes various professional learning methods, including coursework, workshops, conferences, seminars, observation visits, or in-service training [29].



Though receiving more recent attention, online professional development is not new [29] and has taken many forms, often mirroring in-person structure delivered using a single method or a combination of online, in-person, synchronous, and asynchronous formats [5]. Research on the effectiveness of online professional development has shown that, among other factors, it can increase content knowledge and teacher perceptions of self-efficacy [30]. Elements of quality in online professional development include programming that is based on current practice [31,32,33] and focuses on the applicable context, hands-on activities, and social interaction [34]. This work aligns with recent conceptions of adult learning theory, where, as Merriam [35] (p. 95) highlights, the “linking of the individual’s learning process to his or her context makes for a richer, more holistic understanding of learning in adulthood”.



The global COVID-19 pandemic necessitated emergency remote teaching and learning for many K-12 school districts for the spring and fall of 2020, resulting in a sudden pivot to online professional development for teachers and other school-based staff members. Studies on the short- or long-term effects, if any, of these changes to online teacher professional development are therefore limited given the three-year timeframe since the pandemic began. Initial research conducted after 2020 has identified similar pre-pandemic benefits to professional learning that is delivered remotely or online, including increased flexibility and access due to reduced costs and time for in-person travel, greater immediacy of participation, and shared networking across diverse communities [5]. However, the challenges associated with this modality involved uncertainty in using online technologies, a lack of access to devices and reliable internet, and the isolating nature of working remotely [5]. Despite these barriers, online professional development has remained a learning modality for teacher professional development since the COVID-19 pandemic has waned.



The research on professional development for inclusive education demonstrates that inclusive best practices produce positive outcomes for students with disabilities [36,37,38,39,40]. This is supported by the research findings of Peterson-Ahmad and colleagues, who stated, “well prepared teachers produce higher student achievement, are more likely to remain in the field of teaching and are well-developed in the knowledge and skills they need to be successful in the classroom” [41] (p. 2). Teachers and other school staff members are essential to the implementation of inclusive education, as they create learning experiences for students [11], which includes planning for a wide range of learning needs. For educational reforms to be effective, teachers must be equipped with professional knowledge, positive attitudes toward the changes, and practical skills for implementation [42,43]. Students’ behavior, achievement, and attitudes are expected to improve when teachers gain new skills through professional development and successfully apply them in the classroom [44,45,46]. However, national teacher shortages have challenged the need for high-quality teaching staff, specifically in special education and within disadvantaged communities [24]. This challenge is exacerbated by the increasing number of students receiving special education services [47], the high cost and limited special education funding, and a lack of high-quality professional development relating to inclusive education [48,49]. It is more critical than ever that all teachers and other school-based staff members participate in professional development supporting inclusive education and teaching practices.



Improving educational outcomes for students, especially for students with disabilities, through professional learning experiences is a complex endeavor. While there is a growing body of research about the challenges and responses to the need for online professional development resulting from the COVID-19 pandemic [5], much of what exists focuses on supporting teachers’ knowledge and skills in using technology and adapting in-person instruction to remote learning [49]. One challenge is finding research that specifically targets supporting teachers’ and other school-based professionals’ understanding of inclusive education and inclusive teaching practices. Additionally, Tooley and Connally [50] found that evaluating professional development outcomes is uncommon. Furthermore, there is uncertainty about how to measure outcomes and, in some cases, even how to track basic information about professional development activities. Consequently, in many areas, there is a significant lack of systematic data collection on both the professional development provided and its impact [51]. This study seeks to analyze the data collected from online professional development and contribute a new understanding of how professional learning specific to inclusive education can be reshaped and adapted to enhance its delivery, support, and overall impact.




3. Materials and Methods


3.1. Study Design


The main purpose of this research was to examine how a five-session virtual professional development program impacted content knowledge for school-based personnel around particular educator topics. It was hypothesized that all participants would display statistically significant increases in content knowledge at post-assessment. To examine this question, researchers employed a within-subjects, repeated measures design. where all participants engaged in the professional development opportunity at their respective schools. Content knowledge was measured at the beginning and the end of the five-learning session period. The initial professional development program and data collection were completed as part of a statewide grant. A secondary analysis of data was completed for the purpose of this study. Thus, the IRB determined that this was exempt.




3.2. Participants


Participants extended from a statewide grant geared towards improving knowledge of and efficacy with implementing best practices in inclusive education. Schools serving kindergarten through twelfth-grade students were invited to apply for short-term professional development support. Accepted schools included those spanning the state’s north, central, and southern regions with lower district-level inclusion rates. In total, 45 schools were accepted to participate. Thirty-three schools were able to complete the professional development support in its entirety, as others faced many barriers related to virtual instruction during the pandemic.



Furthermore, only 26 participating schools utilized the same pre- and post-assessments across the implementation period. Of the 26 participating schools, 12 were elementary school level, 3 were elementary/middle school level, 6 were middle school level, 2 were middle/high school level, and 3 were high school level. Participants included administrators, general education teachers, special education teachers, related service providers, and other school staff members as part of a contingency within the grant. The majority of the participants were general and special education teachers. See Figure 1 for a breakdown of the various roles of participants. A total of 431 school-based staff members participated across the 26 schools with analyzable data, with an average of 16.5 and a range of 5 to 42 participants per school. The sample consisted of 351 females, 68 males, and 12 individuals whose gender was not specified.




3.3. Description of Virtual Professional Development Program


Each virtual professional development program provided to schools included five synchronous sessions beginning with an orientation session. Five synchronous sessions were provided in a weekly professional learning community (PLC) format. The participants were given access to five content-related webinars and accompanying resources and activities for each topic. The participating schools self-selected support topics from a menu of options, including Accommodations and Modifications (Acc_Mods), Universal Design for Learning (UDL), Co-teaching, and Utilizing Differentiation to Support Inclusive Education (Differentiation). The offered topics were selected for multiple reasons, including preferences of the funding agency, state-specific needs, and the alignment of topics with central best practices of inclusive education. The schools then selected topics based on their staff’s needs and preferences for support.



The virtual professional development support lasted between four and six weeks, depending on participant availability. Inclusion facilitators employed by grant funding led the sessions. The inclusion facilitators had extensive experience in coaching and implementing best practices in inclusive education across elementary, middle, and high schools. The sessions lasted between 40 and 60 min. Typically, one PLC session occurred during each week of participation. Prior to the five learning sessions, there was an introductory meeting with the participants, which consisted of the assigned inclusion facilitator introducing themselves, explaining the project, and then administering a pre-assessment of the topic. The learning sessions followed a consistent format of content delivery blended with interactive activities and discussion in breakout rooms. Zoom was the main platform used to facilitate sessions; however, Google Meet was also utilized on occasion when a school preferred this platform. After the five learning sessions were completed, participants completed a post-assessment.



Across all topics, the participants were systematically provided with information and resources pertaining to state-specific legal codes, research findings, definitions, historical foundations, overarching principles, and practical applications. The content was further enriched through diverse learning activities, including case studies, video analyses, targeted discussions, jigsaw activities, resource explorations, and choice boards. The combination of sharing salient background information and facilitating meaningful activities was strategically utilized to enhance participant outcomes related to content knowledge. Table 1 highlights the key content covered for each topic and provides sample assessment items.




3.4. Measures


The participants completed pre- and post-assessments at the beginning and end of the five professional development sessions. The pre- and post-assessments included 20 multiple-choice questions to measure content knowledge related to specific topics. The content knowledge questions targeted state-specific legal codes, definitions, historical foundations, and practical application aspects of each topic area. For examples across topics, please see Table 1. The total scores on the pre- and post-assessments were calculated by adding the number of correct responses and dividing by the number of items. Cronbach’s alpha coefficients were calculated for all assessments. The alpha coefficients for the Accommodations and Modifications, UDL, Co-teaching, and Differentiation assessments were 0.78, 0.81, 0.54, and 0.77, respectively.




3.5. Data Preparation


The research team screened all data for missing values, outliers, and violations of assumptions, including normality, linearity, and homoscedasticity. The barriers to participant schedules impacted full participation, leading to more missing data than expected. Across the packages and pre- and post-assessments, the percentages of missing data ranged from 7.1% to 40.2%; however, all data were missing randomly as determined by the multiple non-statistically significant results of Little’s MCAR analyses across topic areas. To maintain sample sizes, expectation maximization (EM) methods were used to impute values for missing data and to maintain statistical power [52]. All analyses were conducted with and without missing data. No differences in statistical significance were observed. No significant outliers and no violations of assumptions were revealed after the analyses of frequency distributions, box plots, scatterplots, partial regression plots, and correlational data.




3.6. Data Analysis Approach


Descriptive statistics were calculated using the mean scores and standard deviations of the pre- and post-assessments. In accordance with best practices for hierarchically structured data, multilevel linear mixed modeling was utilized for analyses of Co-teaching and Differentiation [52,53]. This type of analysis is typically used to strategically account for variance when the data are influenced by a grouped or nested structure [52]. The main advantage of linear mixed modeling is that it permits researchers to control for the variance related to group membership separately from the variance due to individuals. Using the pre- and post-assessments, the research team investigated changes in content knowledge over these two time points. Each participant was considered his or her own group (i.e., Level-2 variable) within which the two time points were nested. Additionally, participants were nested within schools. Since there were smaller numbers of schools for both Co-teaching and Differentiation, a dummy variable was used for schools and integrated into analyses at Level-2 instead of as a Level-3 variable. This helped researchers account for the unobserved variance explained by school differences, as there was not enough power to model a Level-3 variable [54].



The research team first fit unconditional models and calculated intraclass correlation coefficients (ICCs) using variance components to determine the amount of variance in content knowledge growth in Co-teaching and Differentiation explained by the grouping structure. Full models were then fit. The Level-1 variable was pre- and post-assessment data. The Level-2 variable was participants, and the dummy variable for school was integrated as a Level-2 predictor. Time (Level-1 variable) and school (Level-2 variable) were modeled as fixed effects to ensure model convergence [53]. Intercepts were modeled as random to permit variation across participants.



Dependent samples t-tests were conducted for UDL and Accommodations and Modifications, as the sample sizes were insufficient to provide the power needed to utilize linear mixed modeling [55,56]. All data were analyzed using SPSS Version 25.0.





4. Results


In this study, the researchers examined growth in content knowledge from pre- to post-assessment, addressing the main research question as follows: Does a five-session virtual professional development program increase participant content area knowledge around various topics in inclusive education? Descriptive statistics are provided in Table 1. To examine our research question, the data from all professional development support topics were analyzed independently, as pre- and post-assessments were content-specific. Descriptive statistics and results for each topic of support are provided below.



4.1. Descriptive Statistics


Table 2 presents the number of schools per topic area, mean scores, standard deviations, minimum scores, and maximum scores for all pre- and post-assessments. The participants displayed some content knowledge related to the topics prior to the professional development support, as pre-assessment scores ranged from 57% to 70%. In addition, the participants displayed growth from pre- to post-assessment, as average scores at post-assessment ranged from 74% to 89%.




4.2. Co-Teaching


Multilevel, mixed linear analysis was conducted to examine whether a five-session professional development program increased participant content knowledge of Co-teaching. Table 3 shows the results for the unconditional model, which indicated statistically significant variation across time points, as indicated by the Wald Z test after the significance level was divided by two [57]. The ICC value, which was 0.4167, indicated that 41.67% of the variance in content knowledge was attributable to the grouping structure of the data (e.g., time points within participants).



Table 4 summarizes the fixed effect estimates of the full model. After accounting for time points and school, the participants’ grand mean was 0.66 (66%). The results show that time was positively related to participants’ content knowledge, thus indicating statistically significant changes in content knowledge from pre- to post-assessment. The participants’ scores increased about 6% from pre- to post-assessment. The school was not a significant predictor of content knowledge in the model.




4.3. Differentiation


Multilevel, mixed linear modeling was conducted to determine whether a similar five-session professional development program increased participant content knowledge of best practices in Differentiation. Table 5 shows the results for the unconditional model, which indicated statistically significant variation across time points, as indicated by the Wald Z test after the significance level was again divided by two [57]. The ICC value, which was 0.26, indicated that 26% of the variance in content knowledge related to Differentiation was attributable to the group structure of the data (e.g., time points within participants).



Table 6 captures the fixed effect estimates of the full model. The participants’ grand mean is 0.57 (57%) after accounting for time points and school. The results show that time was positively related to participants’ content knowledge of best practices in Differentiation, thus indicating statistically significant changes in content knowledge from pre- to post-assessments. The participants’ scores increased by about 11% from pre- to post-assessment. Similarly to Co-teaching, school was not a significant predictor of content knowledge in the model.




4.4. Universal Design for Learning


To examine whether a five-session professional development program increased participant content knowledge of best practices in UDL, a dependent samples t-test was conducted to compare the pre- and post-assessments related to content knowledge around UDL. This topic area has a smaller sample size (n = 54) with only four schools. The dependent samples t-test revealed a statistically significant increase in content knowledge with a large effect size after participation in the five-session professional development program (t (53) = 9.24, p < 0.001, Cohen’s d = 1.57).




4.5. Accommodations and Modifications


Similarly to UDL, the topic area of Accommodations and Modifications had a smaller sample size (n = 64) with only three schools. As such, a dependent samples t-test was utilized to compare pre- and post-assessment data related to content area knowledge of Accommodations and Modifications. The dependent samples t-test revealed a statistically significant increase in content knowledge with a large effect size after participation in the five-session professional development program (t (63) = 8.68, p < 0.001, Cohen’s d = 1.16).





5. Discussion


We know from extant literature that professional development can impact teachers’ expectations about the abilities of students with disabilities [58] and can positively impact teacher self-efficacy and attitudes about inclusive education [59]. Despite this common understanding in the field, school districts continue to experience challenges with helping staff members develop the necessary skills and competencies to develop and utilize best practices in inclusive education [24]. In order to assist with this challenge, our research team evaluated the efficacy of various five-session virtual professional development programs that were necessitated by the global pandemic. As the field of education continues to learn from and adjust to the aftermath of COVID-19, it is important to develop an understanding of professional development modalities and practices that yielded effective outcomes, as this can help increase school-based staff member access to high-quality support to meet the needs of all students by utilizing best practices in inclusive education.



The primary objective of this study was to investigate whether the five virtual professional development sessions led to a measurable increase in knowledge regarding inclusive instructional practices that foster learning environments where all students feel a sense of belonging and can achieve success. The key components of this approach included supporting teachers and other school-based staff members around one topic of choice as follows: Co-teaching, Differentiation, Accommodations and Modifications, or Universal Design for Learning. The results of this study indicated strong and statistically significant gains in content knowledge for all topics of support. Multilevel analysis revealed that participants’ scores improved by approximately 6% for the Co-teaching training from pre- to post-assessment. After a similar analysis of the Differentiation package, the results indicated that participants’ scores increased by approximately 11%. The dependent t-test analyses indicated a statistically significant enhancement in content knowledge in the areas of UDL, as well as Accommodations and Modifications.



The findings of this study indicate that five-session virtual professional development programs are highly effective at building content knowledge around best practices in inclusive education for a wide range of school-based professionals. Across all the topic areas, the participants displayed large, statistically significant gains in content knowledge. The development of content knowledge around best practices is the cornerstone of helping school-based professionals utilize and implement research-based strategies within classrooms [43,44,45,46]. Through understanding the best practices in Co-teaching, Differentiation, Accommodations and Modifications, and UDL, teachers and other school staff members are better equipped to support the needs of all students, including those with significant support needs, within a general education classroom.



In addition, this research team identified a critical gap in professional development literature related to the lack of empirical support for various professional development programs and modalities. Despite the increasing reliance on virtual platforms for educator training [29,53], there has been limited rigorous analysis of their effectiveness in enhancing content knowledge, which is fundamental to enhancing pedagogical skills. This study contributes to the field by providing empirical evidence on the impact of structured virtual sessions on educators’ mastery of inclusive instructional practices. Furthermore, it offers insights into how specific training elements, such as Co-teaching, Differentiation, Accommodations and Modifications, and Universal Design for Learning, can be effectively delivered in a virtual format to achieve measurable improvements. This study’s methodological rigor, including the use of pre- and post-assessments and multilevel and dependent t-test analyses, strengthens the validity of its findings and underscores the potential of well-designed virtual professional development programs. Most professional development programs and/or modalities do not have strong empirical support, making this study’s contributions particularly valuable in guiding future professional development initiatives and policy decisions.



As a main component of our research, we also intentionally included a cross-section of school-based staff members to ensure all providers fully understand best practices in inclusive education, which is a core element of a successful inclusive school community. This approach increased accessibility for staff beyond special education teachers, who typically receive professional development in this area. The benefits extend to students with and without disabilities and improve teacher retention rates, as well-prepared teachers achieve higher student success and are more likely to remain in the profession. This builds on previous research highlighting the positive outcomes of focusing on building best practices for students with and without disabilities [36,37,38,39,40,41].



Even though this research fills a significant gap in the extant literature and in practice centered on professional development for educators and other school-based staff members, there are some limitations of note. First, while the impact of these professional development programs was widespread, our sample size was relatively small and consisted of a sample of convenience, which limited the ways in which the data could be analyzed and impacted generalizability. Additionally, we know that content knowledge is an effective impetus for change in classroom-based practices, but this study was unable to examine how participating in these virtual opportunities impacted the implementation of best practices within classrooms. The student outcomes were unable to be correlated to the implementation of inclusive educational practices.



To address these limitations and other gaps in research on professional development around best practices in inclusive education, future research should employ an experimental design that integrates treatment and control groups with increased measurement opportunities to gather more information related to changes in self-efficacy, attitudes and beliefs, and classroom-based practices. Furthermore, future research should include comparison studies of various professional development models (e.g., virtual professional development, job-embedded professional development, etc.) to further focus on best practices in building teachers’ and other school-based professionals’ capacity to support all learners, especially those with extensive support needs. Lastly, this study could be replicated during a time not impacted by a global pandemic and worldwide emergency.




6. Conclusions


As schools continue to navigate the aftermath of the COVID-19 pandemic, the insights from this research highlight the importance of embracing virtual professional development as a sustainable, accessible, and scalable approach. This study highlights the efficacy of virtual professional development programs to increase the knowledge and understanding of inclusive instructional practices among school-based professionals in one state. The results of this study demonstrate the efficacy of virtual professional development in enhancing school-based professionals’ understanding of inclusive instructional practices. Significant gains were observed across all areas of training, with notable increases in content knowledge regarding Co-teaching, Differentiation, Accommodations and Modifications, and UDL. Specifically, the post-training mean scores improved for Co-teaching (0.74), Differentiation (0.81), Accommodations and Modifications (0.75), and UDL (0.89). These findings suggest that virtual professional development can effectively equip school-based professionals with the content knowledge needed to foster inclusive educational environments for all students, including those with disabilities. As schools continue to adapt to post-pandemic realities, virtual training remains a valuable and scalable method for promoting professional growth and inclusive practices in education.
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Figure 1. Breakdown of participant roles across topic areas. 
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Table 1. Topic-specific content summary and sample assessment items.
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	Topic
	Summary of Content Covered
	Sample Pre- and Post-Assessment Items





	Co-Teaching
	
	
Introduction/Overview



	
Building Relationships



	
Co-Planning



	
Co-Teaching Models



	
Wrap-Up/Review





	
	
Which statement best describes co-teaching?



	
According to the Administrative Code, who has instructional responsibility for students with IEPs in a co-teaching setting?



	
What is the overall goal of the co-teaching partnership?



	
Which co-teaching model is used to instruct students in smaller, rotating groups?








	Differentiation
	
	
Introduction/Overview



	
Preparing for Differentiation and Differentiating Instruction by Content



	
Differentiating Instruction by Process and Environment



	
Differentiating Instruction by Product and Evaluating Student Performance



	
Wrap-Up/Review





	
	
Which statement best describes differentiated instruction?



	
What is the difference between differentiation and accommodations/modifications?



	
What is one example of how a teacher can differentiate instruction by content?



	
What is the first question a teacher might ask themselves when thinking about designing assessments in a differentiated classroom?








	Accommodations and Modifications
	
	
Introduction/Overview



	
Getting to Know Your Learners



	
Accommodations



	
Modifications



	
Implementing Accommodations and Modifications



	
Wrap-Up/Review





	
	
_____ alter(s) the curriculum based on student needs.



	
_____ change(s) what a student is expected to learn and demonstrate.



	
What do instructional accommodations include?



	
Other than observations and interviews, ____ are another way to collect and analyze data to determine the effectiveness of accommodations and modifications.








	UDL
	
	
Introduction/Overview



	
Learner Variability, Brain Science, and Principles of UDL



	
Goals, Methods, Materials, Assessment



	
Learning Environment



	
Putting It Together



	
Wrap-Up/Review





	
	
What is the main goal of UDL?



	
What is an example of an Invisible Barrier?



	
Which of the following is not a key principle of UDL?



	
If reading is a barrier to learning in a science lesson, what option could be offered to help?















 





Table 2. Descriptive statistics of pre- and post-assessments.
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	# of Schools
	n
	M
	SD
	Min
	Max





	Co-Teaching Pre
	6
	102
	0.68
	0.11
	0.30
	0.90



	Co-Teaching Post
	6
	102
	0.74
	0.09
	0.40
	1.00



	Differentiation Pre
	13
	211
	0.70
	0.15
	0.15
	1.00



	Differentiation Post
	13
	211
	0.81
	0.16
	0.15
	1.00



	Acc_Mods Pre
	3
	64
	0.57
	0.15
	0.20
	1.00



	Acc_Mods Post
	3
	64
	0.75
	0.16
	0.45
	1.00



	UDL Pre
	4
	54
	0.68
	0.16
	0.15
	0.95



	UDL Post
	4
	54
	0.89
	0.10
	0.55
	1.00










 





Table 3. Unconditional model for participant content knowledge: Co-teaching.
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	Variable
	Estimate
	SE
	t-Ratio





	Fixed Effect
	
	
	



	      Intercept
	0.71 ***
	0.01
	78.83



	Variable
	Variance
	SE
	Wald Z



	Random Effect
	
	
	



	      Repeated Measures
	0.007
	0.00
	7.14 ***



	      Intercept
	0.005
	0.00
	3.95 ***







Note. The Wald Z test was conducted as one-tailed for specified reasons. * p < 0.05, ** p < 0.01, *** p < 0.001.













 





Table 4. Multilevel model of participant content knowledge: Co-teaching.
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Full Model




	
Variable

	
Est.

	
SE

	
t-Ratio






	
Fixed Effects

	

	

	




	
      Intercept

	
0.66

	
0.02

	
29.45 ***




	
      Time

	
0.06

	
0.01

	
6.85 ***




	
      School

	
0.00

	
0.01

	
0.73




	
Variable

	
Variance

	
SE

	
Wald Z




	
Repeated Measures

	

	

	




	
      Time 1

	
0.01

	
0.001

	
5.41 ***




	
      Time 2

	
0.002

	
0.001

	
2.42 **




	
      Intercept

	
0.001

	
0.001

	
5.03 ***








Note. The Wald Z test was conducted as one-tailed for specified reasons. * p < 0.05, ** p < 0.01, *** p < 0.001.













 





Table 5. Unconditional model for participant content knowledge: Differentiation.
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	Variable
	Estimate
	SE
	t-Ratio





	Fixed Effect
	
	
	



	      Intercept
	0.76 ***
	0.01
	83.60



	Variable
	Variance
	SE
	Wald Z



	Random Effect
	
	
	



	      Repeated Measures
	0.02
	0.00
	10.27 ***



	      Intercept
	0.01
	0.00
	3.80 ***







Note. The Wald Z test was conducted as one-tailed for specified reasons. * p < 0.05, ** p < 0.01, *** p < 0.001.













 





Table 6. Multilevel model of participant content knowledge: Differentiation.
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Full M