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Executive Summary 

Problem of Practice 

Montgomery County Public Schools (MCPS) of Virginia is seeking to address the 

emergent issue of Generative AI in education. Only one in five districts in the United States has a 

clear AI policy or guidance on the use of AI by staff, teachers, or students (All4Ed, 2023; 

Ballotpedia Staff, 2024; Doan et al., 2024; Sawchuk, 2024). Recent studies have shown that 

fewer than half of educators feel prepared to integrate Generative AI into their classrooms 

(Cheah et al., 2025).  

While MCPS is among the minority of school districts with a policy, they are also 

seeking to prepare their teachers to leverage this new technology for the teachers’ benefit and to 

help their students use it safely and effectively. The goal of this project was to address the 

immediate need for training educators by developing and providing professional development 

(PD) on Generative AI. The content and format of the professional development (PD) were 

driven by research on professional development and insights drawn from educators’ prior 

experience with Generative AI and professional development. Following the provision of 

professional development, both qualitative and quantitative data were collected to gain insights 

into the effectiveness of the professional development and to inform future professional 

development efforts. 

Background 

One of MCPS’s initial attempts to leverage Generative AI in the classroom was to 

participate in a pilot of Khan Academy’s Khanmigo AI tutor, which is based on OpenAI's large 
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language model. The insights gained from these educators through qualitative interviews were 

used to align the professional development with the needs of math educators in the district. The 

content and approach were further aligned using information gathered from qualitative 

interviews with educators who expressed interest in participating in the professional 

development. Furthermore, the content and format for the initial professional development were 

based on best practices as described in the research. 

The professional development was designed to be conducted on two days, one week 

apart. Lunch was provided before the session started to foster a collaborative and informal 

environment. The topics included, based on the initial feedback and previous research, were: 

• Applying the TPACK Framework to Khanmigo  

• Understanding Large Language Models and Generative AI  

• Practice with Prompt Engineering and ChatGPT 

• Using Khanmigo from a Student Perspective 

• Motivating Effective Student Use of Generative AI 

• Using the Khanmigo Educator Tools 

Project Questions 

Four project questions guided this project’s inquiry:  

1. How effective is the PD program in increasing teachers' understanding of generative AI 

and Khanmigo? 

2. How confident do teachers feel in integrating Khanmigo and Generative AI into their 

instructional practices after completing the PD? 

3. What challenges do teachers face while implementing Khanmigo in their classrooms? 

4. What aspects of the PD program were most and least beneficial for teachers? 
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Methods 

The initial professional development was designed based on current research on 

professional development for educators and insights from a pilot group of Khanmigo users. The 

PD was further aligned with the needs of participants through pre-Professional Development 

(PD) interviews. 

The professional development was evaluated using a mixed-methods approach. This 

included post-PD interviews, which were analyzed using Directed Content Analysis. 

Additionally, a pre- and post-scale Likert survey was administered that was analyzed for change 

using non-parametric tests (Wilcoxon Signed-Rank) and effect size (Rank-Biserial Correlation). 

It also included a rank-choice component. Finally, two rank-choice questions were used to 

identify the most significant perceived barriers to participating in professional development on 

Khanmigo and Generative AI. 

Findings 

Data collection and interpretation yielded the six findings below: 

Finding 1: Initial Professional Development was effective  

Participant: “I feel like there's been a pretty significant growth.”  

The quantitative data strongly supports that the professional development increased 

teachers' understanding of generative AI and Khanmigo. It also indicated an increase in 

confidence related to their ability to integrate Khanmigo and Generative AI into their 

instructional practices.  
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Finding 2: Educators identified these key elements of the professional 

development 

Educators felt these elements increased the impact of the professional development: 

• Small Group Size (5 participants) 
• Subject-Specific Training with Collaboration 
• Tools for Saving Time 
• Hands-on Activities 

Finding 3: Include more time for hands-on activities 

Participant: “And give us time to play, a lot of time…”  

All participants wanted to have more time to work with the tools. Specifically, the content 

that had the most impact on the educators was the hands-on session using Khanmigo teacher 

tools and prompt engineering with ChatGPT. They indicated that they would like to see more 

time experimenting with the tools while collaborating with their colleagues. There were 

indications that they wanted to be authorized to work with tools without a specific outcome or 

“play time.”   

Finding 4: Lack of time is the most significant impediment to integrating 

Khanmigo and Generative AI into the classroom 

Participant: “I don’t have time to figure that out. Are you crazy? I've got a classroom full of 

kids.” 

The most significant barrier to educators participating in professional development is the lack 

of time and scheduling, which is a key factor in the successful integration of new technologies 
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into classrooms. In particular, during the school year, it was challenging for them to allocate time 

for professional development, given the amount of work they were already committed to.  

Additionally, time will be required to rework and reflect on integrating these new tools and 

approaches. Even with a solid foundation in Generative AI and Khanmigo, the lack of time will 

still hinder their integration into the classroom. 

Finding 5: Educators with lower technological proficiency may struggle 

Participant: “Many of our staff are petrified of technology.” 

 There were indications that a significant number of teachers will struggle due to a lack of 

technical skills. Generative AI is relatively complex and will require a significant amount of 

background knowledge and technical skills to use it effectively. Some participants indicated they 

felt their lack of technical skills impeded their ability to maximize their benefit from professional 

development. Others indicated that a significant number of their colleagues would need help 

adapting to these tools, given their current level of technical skill.   

Recommendations 

Recommendation 1: Maintain current format and content 

Based on the findings, the professional development was successful, resulting in 

significant knowledge gain that will likely lead to the effective use of Generative AI and 

Khanmigo by educators. This conclusion suggests that the process of creating and delivering 

professional development should be retained.  

Additionally, participants identified several elements of the professional development that 

were most beneficial to them. These elements are:  

• Inclusion of hands-on activity 
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• Smaller group sizes or subgroups based on specialty  

• Alignment with educator discipline   

• Casual atmosphere with collaboration 

• Content focusing on tools that impact efficiency 

Recommendation 2: Increase time for hands-on activities 

The hands-on time to work with the tools in collaborative activities should be expanded. 

Teachers believed that these were key to their ability to learn about the tools, and they had a 

positive impact on their self-efficacy, a finding also supported by research. There was specific 

interest in more time with prompt engineering.  To that end, the content should be redesigned to 

provide more time for hands-on activities, specifically including prompts for engineering with 

ChatGPT and tools for educators. 

Recommendation 3: Provide a prep session for educators who have lower 

technical skills   

The project's findings indicated that a significant number of educators would struggle due 

to the current level of technical skills. Research shows that scaffolding or differentiated entry 

points into professional training increases participation among this group (Darling-Hammond et 

al., 2017). Therefore, providing preliminary training can be a key technique for increasing 

participation in professional development on Generative AI. 

Recommendation 4: Address the lack of time to participate 

 The top barrier indicated by the participants was a lack of time. It was mentioned in 

various contexts and was a deeply personal issue for them. Finding ways to mitigate this barrier 

will significantly increase the number of people who participate in the training.  
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 A key approach to providing educators with adequate training time is to create protected 

time for these activities. Protected time provides guaranteed uninterrupted time, space, and focus 

for new learning (Garet et al., 2001). Two established methods that MCPS could use to provide 

protection times are: 

• Embed professional development into the workday (Garet et al., 2001) 

• Establish dedicated PD days (Wei et al., 2009)  

Recommendation 5: Provide Resources for Post-PD Knowledge Sharing  

 All the participants expressed a desire and intention to share what they have learned with 

their colleagues. The district should provide digital resources to facilitate the sharing of 

knowledge and information. They currently use Google Classroom, which could host post-PD 

activities. They could allot time for peer collaboration at the department meetings. A formal 

Professional Learning Community (PLC) could be considered. However, given the time demands 

already faced by the teachers, a few additional resources may support educators' implementation 

of these new tools. 

Organizational Context 

Montgomery County Public Schools (MCPS) is a K-12 public school district serving 

approximately 10,000 students in Southwest Virginia. The district comprises 19 schools: 11 

elementary schools, four middle schools, and four high schools. It is a regionally scaled district, 

which means it spans both urban and rural communities. Specifically, it serves two major towns, 

Blacksburg and Christiansburg (Montgomery County Public Schools [MCPS], 2024). 
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Community Context 

 Montgomery County, Virginia, has an estimated population of approximately 

98,000, making it the 19th most populous county or independent city in the state of Virginia, out 

of 95. Approximately 75% of Montgomery County's population resides in urban areas, primarily 

Blacksburg and Christiansburg, while the remaining 25% live in rural regions.  

The county's largest employer is Virginia Polytechnic Institute and State University 

(Virginia Tech), in Blacksburg. Virginia Tech is by far the largest employer in the county, with 

twice as many employees as the combined total of the rest of the top ten employers. This, along 

with its status as a major public research university, makes Virginia Tech significantly influential 

in the local economy, employment landscape, and government.   

Table 1 Major Employers in Montgomery County, Virginia (Largest to Smallest) 

 

 

 

 

 

 

 

 

 

 

(Montgomery County Economic Development, n.d.) 

Note: Employers are listed from largest to smallest based on available estimates of total employees in 

Montgomery County, Virginia.  

Employer Industry/Sector
Approximate 

Employees

Virginia Tech Higher Education 15,000

BAE Systems – Radford Army 

Ammunition Plant
Defense Manufacturing 3,000

Carilion New River Valley Medical 

Center
Healthcare 1,880

Montgomery County Public Schools 

(MCPS)
K–12 Education 1,254

New River Valley Community 

Services
Behavioral Health Services 722

HCA Virginia Health System Healthcare 700

Montgomery County Government Local Government 250

Moog Inc. (Christiansburg) Aerospace/Manufacturing 250

Town of Blacksburg Local Government 250

Shelor Motor Mile Automotive Sales & Service 75
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As Table 2 shows, Montgomery County's median household income is significantly lower 

than that of the rest of the state by over $15,000. It also has a significantly higher poverty rate of 

23.8 percent compared to the statewide average of 10.3 percent. While this suggests that many 

people in the county are struggling economically, the county has experienced one of the highest 

GDP growth rates in the state over the last several years. 

Table 2: Economic Comparison: Montgomery County vs. Virginia Statewide (2025) 

Note. This table compares key economic and demographic indicators between Montgomery County and 

the state of Virginia averages, based on 2023–2025 estimates. 

Size and Demographics of MCPS 

With approximately 10,000 students, MCPS is right at the threshold for being considered 

a large district, based on the U.S. Department of Education and education researchers' commonly 

used benchmarks, as shown in Table 3 (National Center for Education Statistics [NCES], 2023). 

It ranks approximately 28th out of 130 in terms of student population for Virginia school districts 

(Niche, 2025a). It is larger than most rural districts, which typically have fewer than 5,000 

students, and is among the larger mid-sized districts (NCES, 2023). However, it is considerably 

smaller than urban/suburban districts like Fairfax, Loudoun, or Virginia Beach, which all have 

over 80,000 students (Niche, 2025b).    

 

Economic Indicator Montgomery County Virginia Statewide

Median Household Income $70,769 $96,490 

Poverty Rate 23.80% 10.30%

Homeownership Rate 54.70% 69.10%

Cost of Living Index (U.S. avg = 100) 94.4 ~103

Educational Attainment (Bachelor's or higher) 47.50% ~42%

Median Age 30.2 years 38.2 years

Recent GDP Growth (Region) 3.70% ~2.1% (state avg)
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Table 3: District Size Classification by Student Enrollment 

 

 

 

 

 

(National Center for Education Statistics [NCES], 2023; Niche, 2025) 

Educators and analysts refer to districts that serve a diverse geographic area, like MCPS, 

as regionally scaled districts. Like MCPS, they span both urban and suburban communities, as 

well as rural areas. They are large enough to support multiple schools, programs, and 

infrastructure systems, but do not reach the scale or complexity of a large urban district. 

Table 4 shows that over three-quarters of the MCPS students are white, which is 

significantly higher than the statewide percentage.  The district has lower percentages of Black 

(4.3%) and Hispanic (9.1%) students than the state averages of 22.0% and 19.0%, respectively. 

While this makes MCPS less diverse than many other districts in Virginia, there is still a 

significant number of minority students in the school system.   

Table 4 Student Demographics: Montgomery County Public Schools vs. Virginia Statewide  

(2024–2025) 

 

 

 

 

 

District Size Student Enrollment

Small Fewer than 3,000 students

Medium 3,000 – 9,999 students

Large 10,000 – 24,999 students

Very Large 25,000 or more students

Race/Ethnicity MCPS (%) Virginia Statewide (%)

White 75.8 43

Hispanic 9.1 19

Black or African American 4.3 22

Asian 4.4 9

Multiracial 6.1 5

American Indian/Alaska Native 0.2 0.3

Native Hawaiian/Pacific Islander 0.1 0.1



11 

 

Note. This table compares the racial and ethnic composition of Montgomery County Public Schools 

(MCPS) students with statewide averages for public school students in Virginia for the 2024–2025 

academic year. Percentages are rounded. 

 

 Other important subgroups should also be considered when examining MCPS. As Table 5 

shows, MCPS has similar percentages for students with disabilities, economically disadvantaged 

students, and English learners compared to the state. To provide context for the economic status of 

economically disadvantaged students, approximately 40% of students qualify for free or reduced-

price meals (Virginia Department of Education [VDOE], 2024). 

 

Table 5 Key Student Subgroup Demographics: Montgomery County Public Schools vs. Virginia 

Statewide (2024–2025) 

 

Note. This table compares the percentage of students in three key subgroups in Montgomery County 

Public Schools (MCPS) with the statewide averages for Virginia public schools during the 2024–2025 

academic year. 

Academics 

 MCPS has a 93% graduation rate, which is on par with the state average and is among the 

highest in the nation (New River Valley Economic Development Alliance, 2024). In Virginia, 

the Standards of Learning (SOL) are a set of state-mandated academic standards that define what 

students should know and be able to do at each grade level in core subjects. Table 6 shows that 

75% of students meet or exceed the state reading standards, which is just below the state average 

of 76%. 57% are proficient in mathematics, slightly above the state average of 54%. MCPS also 

exceeds the state average pass rate in science, of 68%, with 74% passing (Virginia Department 

of Education, 2024). Students also show academic growth close to the state average, with 78% 

Student Subgroup MCPS (%) Virginia Statewide (%)

Students with Disabilities 13.7 13

Economically Disadvantaged 37.5 43

English Learners 7.7 9.4
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growth in reading and 79% in mathematics (Virginia Department of Education, 2025). Although 

the District performs relatively well, there is still room for improvement. For example, these 

districts outperform MCPS: 

• Roanoke County Public Schools: Reading pass rate of 83%, Math pass rate of 78%. 

• Arlington County Public Schools: Reading pass rate of 85%, Math pass rate of 80%.   

Table 6 MCPS vs. Virginia Statewide SOL Performance (2023–2024) 

 

 

Note. Pass rates reflect the percentage of students who met or exceeded expectations on Virginia’s 

Standards of Learning (SOL) assessments during the 2023–2024 academic year. Source: Virginia 

Department of Education (2024). 

Leadership and Strategic Priorities 

MCPS is led by a school board of seven members, each elected by one of the seven voting 

districts in Montgomery County. The elections are nonpartisan, and each member serves a four-

year term. The board sets policies, oversees the superintendent, approves the budget, and ensures 

the school division meets educational standards and community needs. 

Like most school districts, the superintendent is selected by the board. Once chosen, the 

superintendent plays a central role in managing and leading the district. The superintendent 

works in concert with the School Board to establish policies and oversee their implementation, 

while the board implements those policies and manages daily operations. The school board 

worked with community members, educators, and administrators to develop the 2021–2026 

Strategic Plan. Table 7 shows its four key pillars: 

 

Subject MCPS Pass Rate Virginia State Average

Reading 75% 76%

Math 73% 70%

Science 74% 68%
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Table 7: Strategic Plan, four pillars 

(Montgomery County Public Schools [MCPS], 2021) 

AI Policy 

The recent emergence of Generative AI and other AI tools has prompted the board to develop 

a policy to guide the ethical use and effective integration of these technologies into the school 

system. The board collaborated with the MCPS Instructional Technology Team to develop this 

policy, ensuring it addresses the concerns and needs of all stakeholders, including teachers, 

parents, and students. 

AI Literacy Plan 

The AI Literacy Plan is a crucial component of the AI Policy. Its purpose is to provide 

students and staff with a basic understanding of AI and the resources to utilize it effectively. The 

plan outlines how MCPS will integrate artificial intelligence into education, emphasizing the 

ethical use, innovation, and inclusive access. MCPS summarizes its view of the plan's goals as 

“The MCPS Instructional Technology Team began researching and preparing for the AI Literacy 

program during the summer and fall of 2023, focusing on helping students understand what AI 

Pillar Description

Instruction

Ensure each student has access to exemplary and meaningful learning 

opportunities that foster collaboration, communication, critical thinking, 

creativity, and connections.

Learning Environments

Provide safe and vibrant learning environments that facilitate instruction, 

learning, collaboration, and promote physical, mental, emotional, and social 

well-being.

Poverty
Address students' physiological, social, emotional, and cognitive needs by 

providing necessary resources.

Equity
Guarantee equitable access to resources, programs, opportunities, and 

learning experiences for all students, regardless of barriers.
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is, how it works, and how to use it responsibly and effectively” (Montgomery County Public 

Schools, 2025). 

Table 8 lists the key objectives of the plan, as described in the policy: 

(Policy 6-3.13, revised March 2025) 

The strategic plan outlines several specific implementation strategies to support the 

district in achieving its objectives, including staff workshops, community engagement, student 

involvement, and monitoring and evaluation. 

The plan makes specific recommendations for staff workshops. It recommends 

professional development (PD) and workshops that help teachers leverage AI tools in their 

teaching practices and integrate AI literacy into their curriculum. It mentions explicitly using 

training sessions that cover the ethical considerations of AI usage, preparing educators to guide 

students in responsible AI practices. 

Objective Description

Educational Excellence

The plan leverages artificial intelligence to support education, research, and 

legitimate school business by promoting innovation, efficiency, and 

equitable learning opportunities.

Ethical and Responsible Use
All use of AI tools within MCPS must be ethical, legal, and aligned with our 

division’s core values.

Support for Educators
AI is helping our educators focus more on individual student needs by 

automating routine tasks.

Student Empowerment
Through responsible AI integration, students are empowered to explore 

creative projects and enhance their learning experiences.

Equity and Access
Our goal is to ensure that all students, regardless of background, have 

access to the benefits of artificial intelligence in learning.

Community and Transparency
We are committed to transparency and open communication with our 

families and community members about AI’s use in MCPS.
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Innovation and Emerging Technology 

MCPS has been proactive in keeping up with rapidly changing technology and its 

applications in education. In most areas of innovation, it is consistent with or ahead of other 

districts nationally.  

About 67% of nationwide districts have implemented a 1:1 device program (EdWeek, 2023), 

and MCPS is one of them. The goal is for every student to have their own digital device. The 

Chromebook is the most common digital device due to its low cost, easy management, and 

compatibility with Google Classroom. MCPS is also one of the 80% of schools that use at least 

one major Learning Management System, such as Google Classroom or Canvas (EdWeek 

Research Center, 2023). 

One area in which MCPS is ahead of most other districts is its use of AI. MCPS has both an 

AI policy and an AI Literacy plan. Currently, only 22% of other state schools have an AI policy 

(RAND, 2024).   

Khanmigo Pilot 

Khan Academy describes Khanmigo as “an AI-powered guide that helps students with 

their learning by asking questions, providing hints, and encouraging them to think critically, 

rather than just giving answers" (Khan Academy, 2023). This tool was created in collaboration 

with OpenAI and utilizes GPT-4 (ChatGPT). It has been extended to assist educators with lesson 

planning, student progress analysis, and administrative tasks. 

In March 2023, Khan Academy initiated a pilot program to evaluate and gather feedback 

on its use in schools. The initial pilot had about 65,000 students across 53 school districts. In 

2024, Khan Academy expanded the pilot to 100,000 students.  
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MCPS joined the pilot in early 2025 with eight middle school math classrooms in their 

district. This was the first district-wide use of generative AI tools. While the goal of the pilot was 

to gather feedback on the Khanmigo tool, the district saw this as an opportunity to introduce the 

technology to its educators. 

Problem of Practice 

The problem  

School districts across the United States are struggling to prepare for AI. A study by the 

RAND Corporation indicates that as of the fall of 2024, over 50% of US school districts had not 

provided any training on AI (RAND Corporation, 2024). It also indicated that the training 

provided was often a single session. The report found that districts with the highest poverty level 

were less likely to offer training. Another study revealed that educators recognized the potential 

for reducing workloads and enhancing education. However, they were concerned about equity, 

curriculum impact, teacher workload, student privacy, and funding related to the integration of 

AI in K-12 education (Braaten & Farnsworth, 2024). It indicated that teachers felt unprepared 

due to a lack of training. 

While there are broad concerns about teacher preparation, the technology must be applied 

differently in different contexts. Regarding math specifically, another national study reveals that 

most math teachers believe their skills in integrating AI are poor or non-existent (Education 

Week Research Center, 2025). Furthermore, it indicated that over 70% have not received any 

training on using AI in their subject area.  
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What has the organization already done to address the problem? 

MCPS created the AI Policy and AI Literacy program to help address this lack of training 

and preparation. This program places MCPS ahead of the curve in preparing for AI in schools, as 

only 14% of districts have an AI policy (Zhou & Yang, 2024). Furthermore, Virginia is one of 

the 20 states with AI guidance for schools (Ballotpedia Staff, 2024). 

The AI Literacy program, developed by MCPS's Instructional Technology Team in 2023, 

included workshops for instructional staff from 2024 to 2025. In February 2025, the school 

participated in the Khanmigo pilot, which introduced the Generative AI tool to several 

classrooms in the district.  

How do you know the problem exists in your organization? 

While MCPS has made a good start at addressing the problem, its work is far from 

complete. The AI literacy program is not fully established. This program has offered several 

training sessions and workshops on general AI knowledge and its practical applications. 

However, they may still lack training related to use in specific contexts. For example, as of the 

end of the 2024-2025 school year, only eight teachers had received training on using AI in their 

math classes, and the training consisted of a single session. This indicates that many 

Montgomery County Public Schools (MCPS) teachers lack the necessary training, confidence, 

and support to effectively integrate generative AI tools, such as Khanmigo, into their 

instructional practices.  

The evidence for the problem 

Teachers with training can integrate AI concepts into their teaching more effectively 

(Wang et al., 2023). They have more confidence when discussing AI topics with their students. 
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They also gain a better understanding of the importance of addressing ethical and safety issues 

with their students. Teachers who utilize AI tools are more likely to engage students in 

collaborative, co-creative activities (Lee et al., 2024; Pisica et al., 2023; Rajendran et al., 2024). 

They are also much more likely to use AI tools for classroom innovation.   

There is limited longitudinal research on the long-term impacts of learning about AI and 

AI tools on students, and no research has been conducted to examine the long-term effects of 

professional development on educators. This is not surprising, given the relatively new nature of 

this technology. However, a large body of evidence shows the long-term impact of professional 

development itself. It suggests that high-quality professional development can have several 

positive long-term impacts, including enhanced teaching practices, increased teacher confidence, 

and improved student outcomes (Darling-Hammond et al., 2017; Sugar et al., 2005; Tennill & 

Cohen, 2013; Tsaliki et al., 2024). 

When examining evidence of a problem, specifically at MCPS, preliminary empathy 

interviews with MCPS educators revealed hesitancy and uncertainty about incorporating AI into 

the classroom. Teachers expressed concerns about not knowing how AI tools align with their 

curriculum and how to motivate students to use AI both effectively and in a beneficial manner. 

In the same interviews, they offered several suggestions about the type of professional 

development they thought would be most helpful to them.   

Is this an important problem? What are its consequences? 

While Generative AI and AI tools are still relatively new in the educational landscape, 

there are already strong indications that addressing them effectively will be vital. Numerous 

studies have shown that the tools reduce workload and improve efficiency (Business Insider, 

2025; Google Workspace, 2024; Nielsen Norman Group, 2024; PMC, 2024; ResearchGate, 
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2024; The Times, 2024). However, they can also have deleterious side effects when misused. 

Studies indicate that the improper use of these tools can reduce cognitive skills, especially in 

children, and lead to an unhealthy dependence on them (The Guardian, 2025; Holstein & Aleven, 

2024). When mismanaged, use can reduce student engagement and human interaction (Lee & 

Kessler, 2024). 

There are strong indications that AI tools are a growing threat to academic integrity. 

According to the 2024 Wiley survey, faculty and students believe AI tools will lead to more 

academic dishonesty (Wiley, 2024), and data further supports this. AI-generated plagiarism rose 

over 15% last year (ArtSmart AI, 2024).  

Addressing this misuse of technology is essential, but detecting its use is challenging 

(Furze, 2024; MIT Sloan EdTech, 2024). The tools are imperfect, and even with low false 

positive rates, they will lead to many false accusations, given the number of submissions. For 

example, Turnitin found a false positive rate of 1 percent (Turnitin, 2023). This means after 1000 

submissions, there would be 10 false accusations. The tools are also more likely to flag non-

native English speakers. (Liang, Bommasani, & Zhang, 2023).  Even more concerning is that 

black students report being accused of AI use at almost three times the rate as white students, 

20% versus 7% (Common Sense Media, 2024).   

There is already a growing disparity in terms of training teachers in high-poverty 

communities. There is a further danger that underrepresented students will be excluded from AI-

driven careers (Nixon et al., 2024; OECD, 2024; World Bank, 2024), and AI tools are becoming 

a key tool in the modern workplace. Two separate surveys by Microsoft and AIPRM found that 

75% of workers use AI in their jobs (Microsoft, 2024; AIPRM, 2024). McKinsey (2023) believes 

that 2023 was Generative AI's breakout year, indicating that 71% of organizations have 
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incorporated it into their workflow.  Analysis of recent job postings also shows a growing 

demand for AI skills (Gupta et al., 2024; Mohnen & Lee, 2024). 

AI must be addressed in public education to ensure everyone has opportunities. Students 

must know how to use it effectively to prepare for the modern workforce. They should 

understand its limitations, which is key to using it safely and fairly. They need to be fully aware 

of the potential side effects of its overuse.  Schools that do not effectively integrate AI into their 

curriculum will leave their students unprepared to succeed in higher education and the 

workforce. 

What are the underlying causes? 

While the problem of integrating AI into schools is multifaceted, having well-crafted AI 

policies is a crucial factor in achieving this integration. Failure to adopt a district-wide approach 

to AI will result in inconsistent AI use and outcomes. Given the nuanced nature of technology, 

many results will be suboptimal. Most districts lack clear policies or plans, but MCPS has 

established one and is working to implement its strategy.   

The feedback from teachers is clear: They feel unprepared to integrate AI into their 

classrooms safely and effectively. Most have received little or no training in a complex and 

nuanced field. Not only has it emerged quickly, but its impact is multifaceted. They are also 

concerned about how AI fits within existing standards and pedagogical models. At the same 

time, they feel that AI tools can be essential for improving their teaching and reducing their 

workload. While they recognize the need to help their students use AI effectively and safely, 

they struggle to facilitate this (Michigan Virtual Learning Research Institute, 2024; Pew 

Research Center, 2024; Education Week, 2024)..  
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While MCPS is beginning to address the training issue, it is the exception, not the norm, 

in this area nationally. The training at MCPS is still in its early stages, and the district needs to 

provide additional training. Specifically, there is a need for training connected to classroom 

practice. It must also prepare educators to integrate AI within their specialty areas and help them 

leverage it to meet existing standards and align with their pedagogical approaches. Professional 

development must include these elements, as research has shown that relevant, pedagogically 

aligned, and subject-specific professional development is crucial for translating into effective use 

in the classroom (Desimone, 2009; Lawless & Pellegrino, 2007; Mishra & Koehler, 2006; 

Tondeur et al., 2017). 

Review of Literature 

The project lies at the intersection of three key areas: utilizing Generative AI in 

education, enhancing professional development, and integrating technology within educational 

practices. It is crucial to examine research on generative AI and its educational applications to set 

the project within the right context. This review will guide prioritization in professional 

development topics and areas. Since the project aims to establish effective professional 

development, a thorough review of this field is essential to pinpoint best practices. Additionally, 

the review includes studies on effective strategies for incorporating technology into educational 

practices. 

Using these areas of research as a foundation, the professional development created for 

the project will be designed to include topics relevant to the educators' needs, utilizing 

approaches for professional development based on best practices identified through research. 
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Similarly, it will be informed by best practices when integrating new technology into educational 

settings. 

AI for Student Support  

 There is growing evidence that AI-enhanced tutoring systems improve student outcomes. 

Henkel and Horne-Robinson (2024) found that AI tutoring could be a scalable and cost-effective 

means to promote mastery-based learning. Wang et al. (2024) showed that students that use these 

systems were 4% more likely to master a topic. A three-study quasi-experimental investigation 

also showed improved proficiency, particularly among lower-achieving students (Thomas et al., 

2023).  There are also indications that these systems produce much higher learning rates 

(Hardman, 2024).   

 These systems can provide students with personalized learning experiences. For example, 

they can create a faster feedback cycle that helps students identify and understand their strengths 

and weaknesses more clearly (College of Education, University of Illinois, 2024). They have also 

been shown to enable individuals to create learning pathways that cater to their needs (Abrar et 

al., 2025).  

 While these systems have been demonstrated to benefit students, they are not without 

potential pitfalls. Cela, Fonkam, and Potluri (2024) found that overreliance on AI assistance may 

slow the development of independent problem-solving skills. This can reduce students’ decision-

making and analytical reasoning (Zhai et.al, 2024). It even has the potential to reduce memory 

retention (MIT researchers, 2025). Another study showed that higher usage of ChatGPT 

correlated with diminished exam scores (Wecks et al., 2024).  Research in settings outside of 

education has also found that over-reliance can have negative cognitive impacts, such as 
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undermining decision-making, reducing cognitive engagement, and reducing critical thinking 

(HIMSS, 2023; Gerlich, 2025).  

 These tools are a double-edged sword with the potential for substantial benefits but 

carrying substantial risks if misused. This is why it is paramount that teachers receive effective 

training to maximize the benefits while reducing the risks. 

AI for Teacher Support  

 Current learning management systems can help teachers deliver content and, in some 

cases, even reduce student learning time. However, AI has potential benefits that go well beyond 

content delivery. They can also facilitate differentiated instruction, allowing materials and 

pedagogical approaches to be tailored to individual students (Chen et al., 2020; Woolf, 2010).  

VanLehn (2011) found that these systems provide step-by-step guidance, immediate feedback, 

and adaptive problem selection that can be almost as effective as one-on-one tutoring. When 

considering the national average student-to-teacher ratio in U.S. public schools is approximately 

15:1 (Public School Review, 2025), these tools can provide teachers with a way to help one 

student while working with another.  

AI systems are now frequently utilized to automate routine tasks, such as grading 

multiple-choice tests, enabling teachers to dedicate more time to student-centered instruction 

(Luckin et al., 2016). Generative AI tools, including ChatGPT, have been proven to lessen 

teacher workload. Hashem et al. (2024) showed that AI can simplify the lesson planning process 

through strategic prompt design, reducing one of the primary causes of teacher burnout. 
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Best Practices in Professional Development 

 

High-quality professional development for teachers is crucial to realizing the benefits of 

AI while mitigating its risks. Research supports the value of ongoing PD sessions over single 

workshops. Desimone and Garet (2015) emphasized that repeated training, accompanied by 

opportunities for reflection, helps teachers integrate new tools into their practice. When training 

aligns with existing instructional approaches, teachers are more likely to adopt and sustain the 

use of new technologies (Desimone & Garet, 2015; Guskey, 2002). 

Collaborative learning and peer mentoring also contribute to successful PD initiatives. 

Hixon and Buckenmeyer (2009) found that professional learning communities where teachers 

support one another are more effective in facilitating the use of technology. Furthermore, 

educators benefit from environments that encourage experimentation and allow them to explore 

tools like AI in low-stakes settings, which builds confidence and fosters innovative teaching 

(Mouza, 2009). 

Lawless and Pellegrino (2007) advocated for PD to integrate technology with pedagogy 

rather than treating it as an isolated tool. The TPACK framework (Mishra & Koehler, 2009) 

offers a holistic model, emphasizing the intersection of technological, pedagogical, and content 

knowledge. This integrated approach is crucial for achieving meaningful technology adoption 

across diverse educational settings (Chai et al., 2013). 

Quality of Research  

The AI tools are relatively new, so the current body of research is smaller than that of 

established research areas. This does not mean that the findings are invalid; however, it does 
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imply that fewer studies have been replicated to verify their results. Simultaneously, there have 

been fewer studies verifying findings using different methods. Although this area has generated 

significant interest and initial research, it will take time to mature.  

Project Framework 

TPACK Framework (Mishra & Koehler, 2009) 

 

 

    Mishra and Koehler developed the TPACK framework to address three components of 

teacher knowledge: “understanding of content, understanding of teaching, and understanding of 

technology.” Its goal is to move away from viewing technology as a secondary component and to 

recognize it as an interconnected part of the overall ecosystem that must be considered within the 

context of a teacher’s pedagogical and content knowledge (Mishra & Koehler, 2009). 

When considering the use of new technology in an educational setting, the TPACK frame 

views the new tools not in isolation but as part of the convergence of three key elements: content 

knowledge, pedagogical knowledge, and technological knowledge. This lens allows educators to 

choose content and pedagogical approaches that mesh with the new technology. It fosters the 

Figure reproduced from Koehler and Mishra (2009, p. 63). 
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blending of teacher knowledge. Teachers consider their understanding of a specific content and 

ask what teaching method would be effective for that content, as well as what technology would 

facilitate or improve the process. In this framework, teachers are not asked to use a specific 

technology, but rather to leverage their expertise in content and effective teaching methods to 

blend with technology, creating a new, more effective approach.   

 For example, a Spanish teacher helps students learn basic Spanish greetings. They aim to 

integrate the subject knowledge, including the correct phrases and pronunciation, with an 

effective pedagogical approach that technology enhances or facilitates. One approach to teaching 

languages is to focus on authentic communication and repetition. The teacher blends these with 

video recording, having students record short videos practicing greetings. The students are asked 

to record and share videos greeting classmates in Spanish, then reply to each other.  

 The use of technology supports the process; it does not replace it. The teacher could have 

paired students and had them practice greetings, but the recording approach has advantages. 

Students can plan, practice, and re-record their greetings until they feel confident. All students 

can practice simultaneously. The recordings provide an opportunity to review their work and see 

progress. It also provides teachers and other students with the time to give specific feedback on 

mistakes that might be overlooked in a live class. It provides ample time for detailed feedback 

that would be difficult to provide under the time constraints of a live class. By blending content 

and pedagogical knowledge with an understanding of technology, the new approach fosters 

greater participation, more practice opportunities, confidence-building, improved feedback, and a 

record of growth. It would be challenging to achieve this in a live class alone. 

 A key to effectively using the framework is to reflect on what is being taught and identify 

effective methods to teach that content, then use that understanding to blend it well with a given 
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technology. This approach can help teachers support diverse learning styles and needs. It is also 

effective across diverse educational settings (Chai et al., 2013) 

Project Framework 

The TPACK (Technological Pedagogical Content Knowledge) framework underpins the 

three-phase plan, ensuring the professional development program merges technology, pedagogy, 

and content knowledge to support teachers using Khanmigo. Each of the three project phases 

aligns with TPACK, ensuring that the professional development enhances their understanding of 

AI and enables them to incorporate the Khanmigo tool into their current math teaching strategies. 

The project framework will be aligned with the TPACK framework and broken into three logical 

phases: 

• Gathering Information and Insights 

• Developing Professional Development Based on Findings from Phase 1 

• Implementing and Evaluating Professional Development 

Phase 1: Gathering Information and Insights  

Educators who participated in the Khanmigo pilot will have vital insights into using the 

Khanmigo tool in the classroom.  Qualitative pre- and post-use interviews will gather these 

insights. From the perspective of TPACK, it is essential to equip educators with technical 

knowledge (TK) that enables them to comprehend and utilize AI technology. The information 

gathered will help identify the key areas of technical knowledge needed to support teachers using 

Khanmigo. At the same time, a better understanding of the content (CK) and pedagogy (PK) will 

be important to align the technology's application with the teachers’ current practices.        
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Phase 2: Develop professional development sessions 

In this phase, we will utilize the insights gained about essential technical knowledge and 

current teaching methods from the first phase, as well as the findings from the literature review, 

to develop professional development content and formats. This approach will ensure that the 

training empowers educators to leverage their technology knowledge (TK) effectively. 

Furthermore, it will facilitate the alignment of tools with content knowledge (CK) and 

pedagogical knowledge (PK) strategies for the best outcomes. The objective of this phase is to 

harmonize technology, pedagogy, and content within the TPACK framework, enabling educators 

to seamlessly integrate Khanmigo into their instructional practices.   

Phase 3: Implementing and Evaluating Professional Development 

In this phase, teachers will participate in the professional development designed in phase 

two. Quantitative and qualitative data collection methods will be used to gather information 

about the effectiveness of the professional development. This information will be vital in 

identifying which part of the professional development is effective, ineffective, or in need of 

improvement.   
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Actions Alignment with TPACK Outcome 

  Identification of 
current 
knowledge gaps 
and areas 
Khanmigo can 
support 
pedagogical and 
content delivery 
based on 
teacher insights. 

 

  Customized 
professional 
development 
that aligns with 
teacher 
feedback and 
best practices 
that support 
both 
pedagogical and 
content delivery  

  Measure teacher 
growth using 
Khanmigo and AI 
competencies to 
refine future 
training based on 
real teacher 
experiences. 
 

•Pre Use 
Empathy 
Interviews
•Post Use 

Interviews

Phase 
1

Technological Knowledge (TK)
•Gather Baseline of AI Tools knowledge

Pedagogical Knowledge (PK)
•Current Teaching Strategies
•Instructional Challenges

Content Knowledge (CK)
•Content areas that can benefit from AI

Develop a 
customized 

PD 

Phase 
2

Technological Knowledge (TK)

•Develop hands-on training on how Khanmigo 
functions and how it can support different types of 
learning activities based on phase 1 feedback.

Pedagogical Knowledge (PK)
•Offer strategies for incorporating Khanmigo into 

different instructional methods related to Phase 1 
feedback.

Content Knowledge (CK)
•Align the training with math-specific learning 

objectives and phase 1 feedback, ensuring that 
Khanmigo enhances conceptual understanding and 
problem-solving skills.

Pre Use Empathy 
Interviews and 
Surveys

Provide PD
Post Use Interviews 

and Survey

Phase 
3

Technological Knowledge (TK)

•Provide hands-on training on how Khanmigo 
functions and how it can support different 
types of learning activities.

Pedagogical Knowledge (PK)
•Evaluate whether the training has improved 

instructional methods and student 
engagement.

Content Knowledge (CK)

•Assess how well PD helps teacher use 
Kahnmiogo to support math instruction and 
aligns with curriculum goals.
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Project Questions 

The project's goal is to create effective professional development for educators using the 

Khanmigo tool, evaluate it, and make recommendations for its improvement. This will provide 

artifacts, such as presentations and exercises, for future professional development. It will also 

offer participant feedback to inform recommendations for enhancing future professional 

development. 

 Therefore, the project questions will be designed with the following underlying purposes: 

• Develop professional development 

• Measure knowledge gained from the PD 

• Assess teacher self-efficacy using Generative AI 

• Identify implementation barriers for using Khanmigo 

• Improve the PD design 

Questions 

1. How effective is the PD program in increasing teachers' understanding of generative AI 

and Khanmigo? 

2. How confident do teachers feel in integrating Khanmigo into their instructional practices 

after completing the PD? 

3. What challenges do teachers face while implementing Khanmigo in their classrooms? 

4. What aspects of the PD program were most and least beneficial for teachers? 
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Research support 

Research validates the importance of each question's underlying goal. The following 

discusses the research that supports each question.  

Question: How effective is the PD program in increasing teachers' 

understanding of generative AI and Khanmigo? 

 The core idea of the TPACK framework is that integrating content knowledge (CK) and 

technological knowledge (TK) is essential for successfully adopting technology. With this in 

mind, professional development must provide technical knowledge to be effective. This question 

addresses the heart of this concept. Researchers like Desimone (2009) also indicate that 

increased teacher knowledge is vital for professional development. 

Question: How confident do teachers feel in integrating Khanmigo into their 

instructional practices after completing the PD? 

 Bandura (1997) discussed “people’s beliefs about their capabilities to produce designated 

levels of performance that exercise influence over events that affect their lives.” Self-efficacy 

plays a key role in a person's attempt at something new. It impacts whether they try, how much 

effort they use, how long they persist, and how anxious they feel. 

 This means that building confidence should be a key goal of professional development. It 

has also been shown that teacher confidence predicts classroom technology adoption (Tondeur et 

al., 2017). As they note, “Teachers’ confidence in using information and communication 

technology is a key factor influencing technology integration in the classroom” (p. 566).      
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Question: What challenges do teachers face while implementing Khanmigo in 

their classrooms? 

 Understanding teachers' challenges using Khanmigo in the classroom is vital to providing 

professional development that will allow them to use it successfully. The failure to align 

professional development with classroom work has been identified as “a barrier to 

implementation” (Darling-Hammond et.al, 2017, p. 5). This indicates that it is essential to 

understand the issues that arise when using the tool in the classroom context, which will allow 

professional development to be appropriately aligned with teachers’ actual classroom practice. 

Tondeur et al. (2017) also indicated that context is key to successful technology integration.  

Question: What aspects of the PD program were most and least beneficial for 

teachers? 

At first blush, the question's primary purpose is to identify which areas should be 

included and which should be excluded. While the content is important, this question also 

provides insights into specific approaches to professional development. It is further supported by 

a connection to key concepts discovered in research on professional development for educators.  

The research shows that participants’ perceptions of the usefulness and relevance of 

professional development directly impact its effectiveness. Guskey (2002) noted, “Teachers’ 

perceptions of the usefulness and relevance of the professional development experience are 

essential in determining whether changes will occur in their classroom practices.” Several other 

studies have concluded the same (Desimone, 2009; Knowles et al., 2015). At the same time, 

relevance has been found to foster increased engagement and learning (Borko, 2004). 
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Teachers' perceptions of the efficacy of various aspects of professional development are 

crucial for assessing its relevance and usefulness. Unsurprisingly, educators are unlikely to 

implement or retain the professional development content if they do not consider it beneficial. 

This is why investigating what they think is valuable and relevant is key to improving future 

iterations of this professional development.  

Connection to Framework 

Research has shown that these questions indicate teachers' ability to leverage technology 

and create effective professional development. Furthermore, they align with the project's 

conceptual framework, which is based on the TPACK framework. Table 9 outlines the 

connection between each question and the TPACK framework. 

Table 9: Project questions connection to the TPACK framework 

 

Table 10: TPACK Abbreviations  

Abbreviation Full Term Definition

TK Technological Knowledge Knowledge about using digital tools and 

technologies (e.g., Khanmigo, AI platforms).

PK Pedagogical Knowledge Knowledge about teaching methods, classroom 

management, and how students learn.

CK Content Knowledge Knowledge about the actual subject matter being 

taught (e.g., math, science).

TPK Technological Pedagogical Knowledge Understanding how technology can support or 

change teaching strategies.

TCK Technological Content Knowledge Understanding how technology can represent and 

deliver specific content.

PCK Pedagogical Content Knowledge Knowing how to teach specific content effectively.

TPACK Technological Pedagogical Content 

Knowledge

The full integration of technology, pedagogy, and 

content for effective teaching in context.

Evaluation Question TPACK Component(s) Explanation

1. How effective is the PD program in 

increasing teachers' understanding of 

generative AI and Khanmigo?

TK, TPK Focuses on teachers' technological knowledge and how 

it supports pedagogical decisions (e.g., when and how to 

use Khanmigo).

2. How confident do teachers feel in 

integrating Khanmigo into their 

instructional practices after completing the 

PD?

TPACK (overall), TPK Reflects teachers' perceived ability to blend tech with 

pedagogy and content, central to full TPACK 

integration.

3. What challenges do teachers face while 

implementing Khanmigo in their 

classrooms?

TPACK (overall)

(barriers across domains)

It may expose weak spots in any area of TK (tool 

knowledge), PK (classroom management), or TPK 

(pedagogical tech use), which can be useful for 

improving alignment.4. What aspects of the PD program were 

most and least beneficial for teachers?

TK, PK, CK 

 intersections

Helps determine whether the PD balanced all aspects of 

the TPACK framework and what may need emphasis 

or adjustment.
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Project Design 

Overview Narrative  

This was a process improvement project with an underlying goal to help teachers 

integrate generative AI (specifically Khanmigo) into their instructional practices.  The main 

driver for this was professional development aligned with the TPACK framework. The 

professional development was aligned with the framework by gathering feedback from educators 

who had used the Khanmigo tool in their classroom.  

We facilitated professional development sessions for volunteer math educators. We 

employed a mixed-methods approach, incorporating both quantitative and qualitative methods to 

gather data from participants. We analyzed this data to gather insights that were then used to 

formulate recommendations for enhancing the content and delivery of the professional 

development program.  

Project participants 

The project involves two distinct groups of participants. The first group consists of 

individuals from an ongoing pilot of the Khanmigo tool. Their impressions of learning about and 

using the tool will be utilized to develop professional training to assist educators in integrating 

generative AI (specifically Khanmigo) into their instructional practices. 

The second group of participants will consist of 8 to 10 middle and high school math 

teachers from Montgomery County Public Schools (MCPS), Virginia. These educators will 

engage in a professional development program to introduce them to Generative AI and 

Khanmigo. Their insights into its strengths and weaknesses were used to recommend ways to 

improve the professional development.  
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Project Duration and Timeframe 

The project lasted approximately six months, from January 2025 until its completion in 

July 2025. 

Project Overview 

 The project was divided into three phases: 

• Phase 1: Gathering Information and Insights 

• Phase 2: Developing Professional Development Based on Findings from Phase 1 

• Phase 3: Implementing and Evaluating Professional Development 

The purpose of the first phase was to gather relevant information to inform the creation and 

design of the professional development. The second phase will involve creating the professional 

development and recruiting participants. The third and final phase will provide the professional 

development, collect data about it, and analyze the gathered data. 

Design Phases 

Phase 1: Empathy and Needs Assessment 

Objective 

  Gather qualitative data on teacher attitudes, current practices, challenges, and aspirations 

regarding AI in instruction. 

Data Collection Methods: 

• Pre-use empathy interviews 

• Post-use qualitative interviews  

Participants:  

Educators who participated in the Khanmigo pilot. 

Incentives:  

$25 Amazon gift cards 

Output:  

Needs analysis and teacher personas to inform PD content. 
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Phase 1 Overview 

 As previously discussed, MCPS is participating in the Khanmigo pilot. The educators in 

the pilot have gained essential insights into the process of introducing Khan Academy, its use in 

the classroom, and the current practices and challenges faced by math teachers at MCPS. This 

information was gathered and analyzed to facilitate the creation of professional development. 

This step is vital in designing professional development to help teachers integrate 

Khanmigo into their classrooms. By aligning the training with their current approaches, they are 

more likely to adopt and continue using new technologies (Desimone & Garet, 2015; Guskey, 

2002). This approach will also facilitate professional development, aligning with the TPACK 

framework by identifying the group's pedagogical and content knowledge (Mishra & Koehler, 

2009), which is more likely to lead to meaningful technology adoption (Chai et al., 2013).  

Phase 2: Design of Professional Development Sessions and Participant 

Recruitment 

Phase 2 Objectives:  

Based on the data and analysis of Phase 1, and considering the best professional 

development practices and the TPACK framework, design professional development to help 

teachers integrate generative AI (specifically Khanmigo) into their instructional practice.  

Data Collection Methods:  

None  

Participants:  

5 - 10 MCPS math educators who volunteer to participate.  

Incentives:  

$25 Amazon gift cards 
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Output:  

• Framework for professional development sessions 

• List of volunteers and their email addresses 

Phase 2 Overview 

 This phase will serve as a transitional period between Phases 1 and 3. It will use the 

information gathered in Phase 1 to create the professional development delivered in Phase 3. 

MCPS has an approval process that must be followed for teachers to participate and to receive 

recertification points. Professional development will be approved and scheduled as part of this 

phase. 

 Once professional development is approved, the recruitment process can be started. The 

district employs approximately 100 math teachers. A recruitment email will be sent to these 

teachers, inviting them to participate as volunteers in the project. The teachers will be offered a 

$25 gift card for their participation.  

Phase 3: Provide PD and gather data to evaluate its effectiveness  

Data Collection Methods:  

• Pre-use empathy interviews 

• Pre-PD Likert Scale surveys 

o Before the entire professional development 

o Before each day of professional development 

• Post-PD Likert Scale Surveys 

▪ After the entire professional development 

▪ After each day of professional development 

• Post PD qualitative interviews  

Participants:  

The 5 - 10 MCPS math educators who volunteered in Phase 2.  

Output: 

• Evaluation report 
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• Recommendations for future professional development 

Phase 3 Overview 

 In Phase 3, the professional developer's design from Phase 2 will be delivered to 5-10 

volunteer teachers. Both quantitative and qualitative methods will be used to evaluate 

professional development.   

 Based on the analysis of this data, recommendations for future professional development 

sessions will be made. 
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Phase 1 Findings 

The initial professional development was designed based on current research on 

professional development for educators and insights from a pilot group of Khanmigo users. The 

PD was further aligned with the needs of participants through pre-Professional Development 

(PD) interviews. 

Initial Professional Development Content and Format 

To create the initial version of the professional development, interviews were conducted 

to gain insight into the topics and format of professional development. The first set was with the 

participants of the Khanmigo pilot. The second set was the people who agreed to participate in 

the professional development. 

Interviews were conducted several weeks before providing professional development to 

the teachers. The purpose of these interviews was to gain a clearer understanding of their current 

perspectives on generative AI, standard teaching methods, identify key areas of interest, and 

determine the most effective approaches for professional development. A constructivist grounded 

theory (CGT) approach was employed to foster a collaborative, participant-centered experience 

of professional development (PD). The analysis of the interviews was based on the work of 

Charmaz (2014), which highlights co-constructed meaning and context-specific interpretation.   

The choice of constructivist grounded theory was based on the project's context, 

specifically in creating effective professional development. Research has shown that professional 

development (PD) that reflects actual needs and classroom realities is more likely to be useful 

and result in the integration of new technologies (Desimone, 2009). A constructive approach is a 

teacher-centered approach that recognizes teachers as knowledgeable professionals, fostering a 
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collaborative and empowering learning culture that supports professional development. The use 

of Generative AI in schools is complex and context-dependent. Factors such as school culture, 

technology exposure, subject area, and comfort level influence its impact. The constructivist 

grounded theory allows this context to be brought into the analysis. This approach also fosters a 

shared understanding, leading to more informed design decisions for the professional 

development. 

The constructive grounded theory also allows for different “lenses” to be applied to the 

process. In this case, it was essential to examine both general teaching beliefs and experience 

themes, as well as those specifically focused on professional development. The PD-specific 

coding would help create insights into formats and content that teachers perceive as meaningful. 

The general themes would help identify challenges, beliefs, and abilities related to technology, 

which will help align the professional development (PD) to their context.   

The initial coding of the analysis of the interviews was conducted line-by-line using in 

vivo codes, which Charmaz indicates will help retain participants' framing of their realities 

(Charmaz, 2014). This was followed by focused coding to develop broader themes by identifying 

recurring patterns across interviews (Birks & Mills, 2015). During this process, regular 

comparisons were made within and across transcripts to refine and merge them (Glaser & 

Strauss, 1967; Creswell & Poth, 2018). 

Throughout each analysis phase, memos were created to systematically document 

insights, track analytical decisions, and explore relationships among categories, aligning with the 

constructivist focus on reflexive, iterative meaning-making (Mills et al., 2006). This theory-

informed, multi-stage process fostered the development of detailed, contextually relevant themes 
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that reflect educators’ perceptions, needs, and expectations regarding professional development 

centered on AI tools. 

General Themes 

The focus of this analysis was on general teaching themes, but it also included teachers' 

reflections and experiences related to generative AI. It provides insights into their current 

teaching experiences and identities, as well as their current experience with and anticipated use 

of AI technologies.  

Findings 

The group indicated they had a high level of interest and ability with technology. At the 

same time, they indicated that they lack experience using AI tools like ChatGPT, particularly in 

the context of teaching and learning. They indicated that a key factor in this is the lack of time to 

investigate it. 

Example quote: “I have TikTok, I have Discord… I play games… I am more into technology than 

other people.” 

Example quote: “I played with it (ChatGPT) for like half an hour, and then I didn’t have time to 

do anything else, and I kind of forgot about it…” 

All of them expressed concern about the potential misuse of the tool by students. A chief 

concern was that it would negatively impact learning and motivation. They saw potential for the 

students to miss the underlying principles and concepts that support future learning. They did not 

want the tool to provide an answer directly, but rather to support learning the process of finding 

the answer.  
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Example quote: “You ought to understand, you have to have some paper, pencil background, so 

that you understand what those AI tools and stuff are doing for you.” 

Several expressed interest in supporting students who lacked access to help, also 

indicating a desire to utilize the tool for differentiation and supplemental support. They hoped it 

could provide an alternative way to receive meaningful help when a teacher was not available. 

Example quote: “So they have multiple ways to kind of process, and then they can go play with it 

at home and practice.” 

Based on these findings, the initial professional development should address or include the 

following: 

• TPACK framework to support integration with current practices 

• Hands-on practice 

• Knowledge of Generative AI fundamentals 

• Approaches to motivate the appropriate use of AI tools by students 

• Using AI tools to save the teacher's time 

Phase 2: Creation of Professional Development 

Based on the findings from Phase One and the literature review of best practices for 

professional development, the professional development was conducted over two days, spaced a 

week apart.  This spacing of the professional development provides time for reflection and 

increases the opportunities for collaboration.  It was also decided to have lunch before the 

professional development session, allowing participants to get to know each other and create a 

casual environment that fosters collaboration. 
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Day 1 Topics 

 The goal of the initial day was to establish a foundational understanding of Generative AI 

and gain experience using Khanmigo from a student's perspective. The TPACK framework was 

also introduced to enable educators to consider how they could integrate the new tools with their 

current approaches and content, without feeling compelled to use them in ways that did not yield 

value. 

 A participant in the Khanmigo pilot was brought in to facilitate the session, which 

focused on experiencing Khanmigo from the student perspective, providing a firsthand 

experience of its use, and making the experience as close to a real classroom as possible. 

Topics 

• Applying the TPACK Framework to Khanmigo in middle school math 

• Exploring Generative AI in the math classroom 

• Experiencing Khanmigo from the student perspective 

o Led by an MCPS math educator from the pilot 

Example Exercises 

A key component of the professional development was hands-on exercises. For example, 

there were exercises that had teachers investigate applying TPACK to their practices. 

Additionally, they collaborated on prompt engineering. 

TPACK Exercise  

The session on TPACK included hands-on activities to investigate the framework. For 

example, they were asked to design a learning activity incorporating the three Knowledge Types.  

As seen here: 
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Prompt Engineering Exercise 

In this exercise, they collaborated to engage with ChatGPT and actively work to improve 

their prompt engineering abilities:  
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Day 2 Topics 

 The goal of the second day was to build on the initial day and provide opportunities to 

investigate the motivation of students in Generative AI. The second session was geared toward 

learning about tools available to educators, with a focus on tools that make them more efficient.  

 A participant in the Khanmigo pilot was brought in to facilitate the session on leveraging 

AI tools as an educator, providing firsthand experience in their use and making the experience as 

close to a real scenario as possible. 

Topics 

• Motivating and coaching students for effective Khanmigo use 

• Leveraging AI tools as an educator 

o Led by an MCPS math educator from the pilot 

Example Exercises 

A key technique for effectively utilizing AI in an educational setting is to first investigate 

the problem and then leverage AI. Additionally, it is vital to understand the limitations of 

generative AI to use it effectively.  

Manual Work First Exercise 

This exercise provides the opportunity to collaborate on creating an exercise for students. 

The goal is to create an exercise that has students work on a concept manually and then leverage 

generative AI to enhance the learning experience.  
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The worksheet is shown here: 

 

 

 

 

 

 

 

 

 

 

 

 

 

AI Limitations Exercise 

This exercise provides a possible student exercise to work through. It provides insights 

into methods for demonstrating AI’s limitations while integrating this approach with other topics.  
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The worksheet is shown here: 
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Analysis and Findings 

This project employed a mixed-methods approach. This section includes both the 

methodology for analyzing quantitative and qualitative data, and provides the analysis and 

findings based on that analysis for each of the project questions: 

1. How effective is the PD program in increasing teachers' understanding of generative AI 

and Khanmigo? 

2. How confident do teachers feel in integrating Khanmigo into their instructional 

practices after completing the PD? 

3. What challenges do teachers face while implementing Khanmigo in their classrooms? 

4. What aspects of the PD program were most and least beneficial for teachers? 

 

Methods of Analysis 

Qualitative Analysis 

A direct coding approach was employed for the qualitative analysis of the post-PD 

interviews, grounded in existing theory. This approach enabled the coding of qualitative data 

according to preexisting themes, in this case, the research questions, while also allowing for the 

identification of emergent subthemes that connected to the broader topic of the project questions 

(Hsieh & Shannon, 2005). Participants' perceptions were grouped into four categories: 

knowledge improvement, increased confidence in integrating Khanmigo, instructional 

challenges, and the most and least beneficial aspects of the PD. 

Quantitative Analysis 

There were two sources for quantitative data. A 14-question Likert scale survey was 

administered to measure the perceived impact of the professional development on participants' 

knowledge and confidence in its classroom application. The second source was two ranked-
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choice questions. The first rank-choice question asked them to identify and rank the top three 

impediments to participating in professional development. The second question asked them to 

identify and rank the top three impediments to their colleagues' participating in professional 

development.  

Pre- and post-Likert scale surveys are a commonly used method to assess shifts in 

perceived skills and knowledge in educational and professional development settings (Sullivan & 

Artino, 2013; Norman, 2010).  For this project, it was helpful to group specific Likert questions 

together under the same project questions with which they were associated. This grouping 

allowed them to be meaningfully averaged and analyzed using paired-sample statistics (DeVellis, 

2016). This approach enabled the data to be treated as ordinal and analyzed for change using 

non-parametric tests (Wilcoxon Signed-Rank) and effect size (Rank-Biserial Correlation). This is 

consistent with research-based evaluation frameworks such as Kirkpatrick’s Model, which allow 

for self-reported measures to assess learning (Kirkpatrick & Kirkpatrick, 2006).  

To use the Wilcoxon Signed-Rank test to evaluate data, it must be paired, as the data 

comprises the same pre- and post-question responses. This requirement is met. The differences 

between pairs must be rankable, and all items must be placed on the same Likert scale with the 

same direction. The data also meets this requirement. The third requirement is that the 

distribution of the differences between pairs should be symmetrical. The distribution of 

difference scores (post- and pre-) is symmetrical and unimodal, centered well above zero, so the 

criteria are also met. The final requirement is that there are no extreme outliers in the difference 

scores, and there are no extreme outliers in the data. 

Similarly, the Rank-Biserial Correlation requires paired ordinal data, which is also the 

case here. It also requires that the questions be done in a way that the scale maintains consistent 
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meaning from low to high across items. In this survey, the standard 5-point Likert scale was used 

to assess participants’ self-perceived understanding and confidence. Respondents rated their 

agreement with each statement on a scale from 1 (Strongly Disagree) to 5 (Strongly Agree), a 

format that is commonly used for attitudinal measures in educational research (Joshi et al., 

2015). The complete list of options is shown in table 11. This provides both the consistent 

direction of measurement and the ability to rank the items necessary for using Rank-Biserial 

Correlation. 

Likert scale Questions 

1. I understand how Generative AI works  

2. I understand the limitations of Generative AI 

3. I know how to create prompts to use Generative AI effectively 

4. I understand the potential negative impacts of Generative AI 

5. I understand the role of generative AI tools like Khanmigo in supporting middle school 

math instruction 

6. I feel confident using Khanmigo to enhance student learning in my classroom 

7. I feel confident using AI tools like Khanmigo to assist with lesson planning, 

differentiation, and feedback 

8. I can design instructional activities that meaningfully integrate Khanmigo based on 

TPACK principles 

9. I understand how to coach students for thoughtful and productive use of Khanmigo 

10. I can identify potential challenges students may face when using AI tools and plan to 

address them 

11. I feel equipped to set classroom norms and expectations for responsible Khanmigo use 

12. I can use Khanmigo to support student engagement, goal setting, and reflection activities 

13. I feel prepared to critically evaluate and adapt AI tools for instructional purposes 

14. Overall, I feel ready to integrate Khanmigo and generative AI tools into my instructional 

practice 

Likert scale options  

Table 11 Likert scale options 

 

 

Value Response Option Interpretation

1 Strongly Disagree Complete disagreement

2 Disagree General disagreement

3 Netral Niether agree nor disagree

4 Agree General Agreement

5 Strongly Agree Complete agreement
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Overview of Quantitative Data 

While the individual Likert scale items could be used to evaluate specific knowledge, the 

small sample size makes it challenging to get statistically significant results for individual Likert 

scale items. However, the increase in individual items could provide insight into which areas saw 

the most improvement. 

As Table 12 below shows, the responses to individual questions all increase substantially. 

All questions, except question three, show p-values < 0.05, indicating statistically significant 

improvement under the t-test. While question three shows an increase, its t-test p-value of 0.0612 

is slightly above the typical significance threshold of 0.05. However, it is important to note that 

while most t-test values indicate statistical significance, this test is more suitable for interval 

data. The Wilcoxon test is more appropriate for ordinal scale data, such as the Likert scale. The 

Wilcoxon values for all items are slightly above the conventional threshold of 0.05. While the 

results for the individual questions cannot be strictly considered significant, they do approach 

significance. This result is likely due to the small sample size of five. 

Table 12: Pre- and post-Likert scale questionnaire statistics 

    
Question Mean Pre Mean Post Mean Difference t-test p-value Wilcoxon p-value

Q1 2.8 4.2 1.4 0.0249 0.0588

Q2 2.6 4.2 1.6 0.0349 0.0656

Q3 2.2 4.2 2.0 0.0612 0.1250

Q4 2.6 4.4 1.8 0.0086 0.0625

Q5 1.6 4.4 2.8 0.0017 0.0625

Q6 1.4 4.2 2.8 0.0017 0.0625

Q7 1.4 4.2 2.8 0.0017 0.0625

Q8 1.2 4.0 2.8 0.0002 0.0625

Q9 1.2 3.6 2.4 0.0006 0.0625

Q10 1.8 4.2 2.4 0.0006 0.0625

Q11 1.2 3.8 2.6 0.0004 0.0625

Q12 1.6 4.2 2.6 0.0029 0.0625

Q13 2.0 4.0 2.0 0.0032 0.0625

Q14 1.4 4.0 2.6 0.0004 0.0625
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The chart below provides a clear visualization of the consistent and significant change in 

average score per question. 

 

There is a clear difference in the pre-average score of questions related to knowledge 

about Generative AI, which includes questions 1-4, and implementing new tools in their 

classrooms. It is essential to acknowledge that this information is self-reported. Anecdotally, 

informal feedback received after the PD indicated that they overestimated the understanding of 

Generative AI. It is quite possible: they did not know what they did not know.   

Likert Scale results for the Overall Impact 

The average Likert scale for all 14 questions increased substantially from 1.79 (SD = 

0.87) before the PD to 4.11 (SD = 0.53) afterward. The low standard deviation in post scores 

indicates consistency in gains for participants. 
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To address the question of statistical significance and the size of the impact, the data were 

considered at two levels: the participant level, where the average score of each participant was 

computed and compared pre- versus post-test, and the overall level, where the average score of 

all participants was computed and compared pre- versus post-test, in addition to the item level, 

where each question response is a separate data point. The item level assumes that all 14 items 

belong to the same construct of “overall understanding and readiness” and captures the impact on 

the group. The grouping of Likert-scale items for the analysis of a composite construct, such as 

“overall understanding and readiness,” is a widely accepted practice in survey and educational 

research (Boone & Boone, 2012; Carifio & Perla, 2007; DeVellis, 2016; Gliem & Gliem, 2003). 

Table 13: Level Definitions 

Term What it Means

Participant level
You compute an average score for each participant (e.g., mean of Q1–14), then compare 
pre vs. post scores per person. This gives n = number of participants.

Item level
You treat each individual question response as a separate data point. For 5 participants 
and 14 questions, you have n = 70 paired responses. This captures information about 
themes related to the questions grouped together.
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Overall Impact Participant Level 

Wilcoxon Signed-Rank Test yielded W = 0.0, p = 0.0625, which once again is slightly 

above the commonly accepted cutoff for significance of 0.05.  This is likely due to the small 

sample size of five. Although this result only approaches significance, a very large effect is 

observed indicated by a Rank-Biserial Correlation of 0.83, indicating a very strong and 

consistent improvement.   

Note: With only 5 participants, there are very few possible rank combinations. If all 

participants improved in each construct, the ranking pattern of differences can look the same 

across different constructs. Therefore, the Rank-Biserial Correlation of  0.833 is the same in all 

three participant levels for the different constructs. 

Overall Impact Item Level 

Grouping the items allows us to gain insight into the overall impact on the entire group. 

In this case, all the items are viewed as part of the construct of “overall understanding and 

readiness” for the group. The Wilcoxon Signed-Rank Test yielded W = 3.5 and p < 0.05, which 

indicates a statistically significant result.  It also shows a very large effect (Rank-Biserial 

Correlation: 0.871), indicating a very strong and consistent improvement.   

Overall Impact Finding 

 The data and analysis support the conclusion that the professional development had a 

significant impact on “overall understanding and readiness” for the participant group. While this 

general conclusion is not tied to a specific project question, it provides valuable support for the 

claim that the professional development was beneficial to the participants, expanding their 

knowledge and abilities with Khanmigo and Generative AI. 
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Project Question 1 Analysis and Findings  

This section presents both the qualitative and quantitative analysis and findings related to 

Project Question 1. 

Project Question 1: Quantitative Impact  

How effective is the PD program in increasing teachers' understanding of generative AI and 

Khanmigo? 

 To investigate the project question, the following questions were grouped as ones that 

specifically relate to increasing teachers' understanding of generative AI and Khanmigo, and the 

construct representing Project Question 1: 

1. I understand how Generative AI works  

2. I understand the limitations of Generative AI 

3. I know how to create prompts to use Generative AI effectively 

4. I understand the potential negative impacts of Generative AI 

9. I understand how to coach students for thoughtful and productive use of Khanmigo 

10. I can identify potential challenges students may face when using AI tools and plan to 

address them 

 

The average Likert scale for the questions related to project question 1 increased 

substantially from 2.2 (SD = 0.96) before the PD to 4.13 (SD = 0.63) afterward as show in Graph 

1. The standard deviation for post scores is lower than the pre-score, indicating a reduction in 

variability. This shows that the professional development provided them with a more consistent 

level of understanding. 

Note: For Project Question 1, the Wilcoxon Signed-Rank test was computed using a 

normal approximation due to zero-difference scores. 
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Project Question 1: Impact Participant Level 

Wilcoxon Signed-Rank Test yielded W = 3.0, p = 0.0625, which is slightly above the 

commonly accepted cutoff for significance of 0.05. Once again, this is likely due to the small 

sample size of five. Although this result only approaches significance, a very large effect is 

observed (Rank-Biserial Correlation: 0.833), indicating a very strong and consistent 

improvement.   

Project Question 1: Impact Item Level 

Grouping the items allows us to gain insight into the overall impact on the entire group. 

In this case, all the items are viewed as part of the construct of “overall understanding and 

readiness” for the group. The Wilcoxon Signed-Rank Test yielded W = 3.0 and p < 0.05, which 

indicates a statistically significant result.  It also shows a very large effect (Rank-Biserial 

Correlation: 0.848), indicating a very strong and consistent improvement.   
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Quantitative Support for Project Question 1 

 This data and analysis support the conclusion that the professional development increased 

teachers' understanding of generative AI and Khanmigo. It also shows that these gains were 

significant.  

Project Question 1: Qualitative Impact 

Project Question 1 — How effective is the PD program in increasing teachers’ understanding of 

generative AI and Khanmigo? 

In analyzing the post-PD interview, three subthemes were identified: direct statements of 

improvement, statements showing increased knowledge, and the desire to share knowledge with 

others. The decision was made to combine direct statements of improvement and statements 

showing increased knowledge into a single theme of “self-perceived learning and demonstrated 

knowledge gains,” as they overlap in meaning. Hsieh and Shannon (2005) indicated that 

combining these with conceptual overlap provides a richer analysis of the theme. 

According to Kirkpatrick and Kirkpatrick (2006), “Learning can be assessed using pre- 

and post-tests, on-the-job assessments, or self-assessment tools that measure knowledge, skills, 

and confidence.” Similarly, many other researchers have indicated that self-reported or perceived 

knowledge gains are valid methods for assessing learning (Guskey, 2000; Merriam & Tisdell, 

2016; Knowles et al., 2015). At the same time, observed demonstrations are also considered 

acceptable methods for assessing learning (Kirkpatrick & Kirkpatrick, 2006; Bransford et al., 

2000; Vygotsky, 1978; Merriam & Tisdell, 2016). Based on this, an analysis of the theme of 

“self-perceived learning and demonstrated knowledge gains” can be applied to Project Question 

1. 
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"The ability to explain material to others is a strong indicator of deep understanding." 

(Ambrose et al., 2010, p. 18).  Other research supports the idea that individuals who seek to share 

their knowledge are highly engaged and have a personal investment in what they have learned 

(Chi & Wylie, 2014; Deci & Ryan, 2000; Knowles, 1984; Lave & Wenger, 1991; Vygotsky, 

1978). This supports the use of the theme “desire to share knowledge with others” to investigate 

Project Question 1. 

This chart summarizes the research that supports these categories (or subthemes) and 

indicates the number of participants who expressed this theme during their interviews. 

Table 14 Project Question 1 Interview Categories 

 

Theme: Self-perceived learning and demonstrated knowledge gains 

 Participant: “I feel like there's been a pretty significant growth.”  

During their interviews, several participants made specific reference to and an increased 

level of understanding. For example, one participant stated, “I feel like there's been a pretty 

significant growth there.” Another indicated increased efficacy, saying “I do feel confident. That 

was one of the things I wanted to walk away with.” 

 Others recalled specific knowledge from professional development. For example, one 

described the importance of cross-referencing information provided by generative AI this way: 
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“AI completely lying to me, but, and that's what I kind of got out of it. It's kind of like a watchful 

dog. You know, you can let your dog play, but you gotta, you gotta watch it before it runs out 

into the street.” Similarly, another person recalled limitations of Generative AI, saying, “using AI 

as the novelty thing and telling the kids, see, look, it's not infallible. It can make mistakes that.” 

This also puts this knowledge in the context of preparing students to use it effectively.   

Another participant compared different tools in terms of the level of context required for 

prompt engineering. “Chat GPT, you have to be so very specific with Khanmigo, it's pulling 

from the math, so it kind of knows where you're at and what you're looking for.” This person 

demonstrated both an understanding of the need to provide clear context for effective ChatGPT 

use and that the Khanmigo tool was designed to meet her specific needs.  

One participant recalled the abilities of the Generative AI they learned about in one of the 

sessions: “I never thought about using something like that, AI to develop goals. I mean, that blew 

my mind, to be honest with you.” 

All five respondents either provided direct quotes about improved understanding 

following professional development or recalled specific things they had learned. Importantly, 

many of the things they recalled were connected key concepts, such as the need for cross-

referencing AI responses and the level of context needed for effective prompt engineering.  

Theme: Desire to share knowledge with others  

 Participant: “When I got home, I was messaging my friends.” 

This theme emerged naturally from the participants in open-ended end discussions. The 

depth to which they discussed with whom and what they intended to share was enlightening.  
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A participant discussed having already informed other teachers that she wants to show 

them AI tools she believes will benefit them. She continued to indicate that she wants to share 

things with her entire department. “In fact, you know, talking to a couple colleagues, one's 

another math teacher at my school, and one's a spec ed teacher, and, you know, told both of them 

like, hey, I want to show you some things that, you know I learned, because I think they they'll 

be helpful. … so I also want to share it with the whole department.” Note: Text removed from 

quote to protect privacy. 

One participant brought up helping teachers in other disciplines leverage the AI tools, 

stating “I can show Mr. S___, who's the English teacher next to me, and Miss B___, who's the 

civics teacher next to me. I can show them how to use it for their two subjects.”  

In a more personal example, a participant expressed a desire to help her sister utilize AI 

to achieve success in college. “I help my sister quite a bit as she's going through college. So just 

being able to help her find some better resources or looking up different things that might be 

helpful, or asking it to analyze a freaking article that I'm like, I don't even know what the heck 

this passage even means, can kind of help leverage some of that. So I think you know it's going 

to help, not only in my teaching, but also in me helping her be successful.” 

 Four out of the five participants indicated an intention to share something they learned at 

the professional development with a colleague or friend. These quotes demonstrate a strong 

interest in sharing what they have learned. The depth of their discussion speaks to both the 

connections they have made with it and to the fact that they have taken ownership of this new 

knowledge. It is also interesting that they have particular plans to share specific things with 

specific people.  
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Qualitative Findings Support for Project Question 1   

 The analysis of this data supports the conclusion that the professional development 

sessions were very effective. Participants not only recalled things they learned but, in some 

cases, demonstrated applying what they learned to analysis and creative processes, and indicated 

a high degree of ownership of the knowledge they have gained. This means that they are more 

likely to actively engage, apply, and extend what they have learned (Bransford et al., 2000). They 

are also more likely to disseminate their expertise through teaching and collaboration (Lave & 

Wenger, 1991).   

Project Question 1 Findings 

Both the analysis of the quantitative and qualitative data provide strong support for the 

conclusion that the participants in the professional development program had significant 

knowledge gains. The quantitative analysis indicated a significant gain in perceived 

understanding. The analysis of the qualitative data mirrored this. It demonstrated not only the 

ability to recall elements of the professional development but also to apply them creatively to 

their situations. Their desire to share what they had learned, along with their descriptions of 

specific future uses, spoke to the depth of knowledge they had gained.    

Project Question 2: Analysis and Findings  

This section presents both the qualitative and quantitative analysis and findings related to 

Project Question 2. 

Project Question 2: Quantitative Impact  

How confident do teachers feel in integrating Khanmigo into their instructional practices after 

completing the PD? 
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 To investigate this project question, the following questions were grouped as ones that 

specifically relate to increasing teachers' integration of Khanmigo and Generative AI into their 

instructional practices and the construct representing Project Question 2: 

5. I understand the role of generative AI tools like Khanmigo in supporting middle school 

math instruction 

6. I feel confident using Khanmigo to enhance student learning in my classroom 

7. I feel confident using AI tools like Khanmigo to assist with lesson planning, 

differentiation, and feedback 

8. I can design instructional activities that meaningfully integrate Khanmigo based on 

TPACK principles 

11. I feel equipped to set classroom norms and expectations for responsible Khanmigo use 

12. I can use Khanmigo to support student engagement, goal setting, and reflection activities 

13. I feel prepared to critically evaluate and adapt AI tools for instructional purposes 

14. Overall, I feel ready to integrate Khanmigo and generative AI tools into my instructional  

The average Likert scale for the questions related to project question 2 increased 

substantially from 1.48 (SD = 0.64) before the professional development to 4.13 (SD = 0.44) 

afterward. The standard deviation for the post-scores is lower than the pre-scores, indicating a 

reduction in variability. This suggests that the professional development provides them with a 

more consistent level of understanding.   
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Project Question 2: Quantitative Impact Participant Level 

Wilcoxon Signed-Rank Test yielded W = 0.0, p = 0.0625, which is once again slightly 

above the commonly accepted cutoff for significance of 0.05. This is likely due to the small 

sample size of five. Although this result only approaches significance, a very large effect is 

observed (Rank-Biserial Correlation: 0.833), indicating a very strong and consistent 

improvement.   

Project Question 2: Quantitative Impact Item Level 

Grouping the items allows us to gain insight into the overall impact on the entire group. 

In this case, all the items are viewed as part of the construct of “overall understanding and 

readiness” for the group. The Wilcoxon Signed-Rank Test yielded W = 3.5 and p < 0.05, which 

indicates a statistically significant result.  It also shows a very large effect (Rank-Biserial 

Correlation: 0.871), indicating a very strong and consistent improvement.   

Project Question 2: Quantitative Findings 

 This data and analysis support the conclusion that the professional development increased 

teacher confidence in integrating Khanmigo into their instructional practices. It also shows that 

these gains were significant.  

Project Question 2: Qualitative Impact 

How confident do teachers feel in integrating Khanmigo into their instructional practices after 

completing the PD? 

Three sub-themes were identified related to project question 2: teachers described 

specific use, mentioning confidence and excitement as indicators of confidence. 
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 Bandura connects emotional arousal, including excitement, to self-efficacy (Bandura, 

1977). In their study, Taxer & Frenzel (2015) found: “The genuine expression of positive 

emotions was positively linked to self‑efficacy beliefs.” Many other studies also connect 

excitement to confidence (Burić et al., 2020; Caprara et al., 2008; Skaalvik & Skaalvik, 2019).  

Even more important is that “enjoyment was a stronger predictor than self-efficacy” (Kilpatrick 

et al., 2005). This indicates the subtheme “excitement as an indicator of confidence” has a strong 

connection to Project Question 2.    

There is also strong support for the connection between indications of confidence and 

ability (Bandura, 1977; Stankov, Morony, & Lee, 2012; Stankov et al., 2013). This lends support 

to the subtheme, “mentioning confidence,” and provides insight into Project Question 2.  

Gollwitzer (1999) found that forming specific plans leads to much higher follow-through.    

People who discuss how they utilize a new ability tend to have stronger self-efficacy. In a later 

meta-analysis of 94 studies, Gollwitzer and Sheeran (2006) indicated “implementation intentions 

have a medium‑to‑large effect on goal achievement,” indicating that the subtheme “described 

specific use” would not only indicate confidence but would show an increased likelihood to use 

Khanmigo or generative AI. 

The following chart summarizes the research that supports these categories (or 

subthemes) and indicates the number of participants who expressed this theme during their 

interviews. 
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Table 15 Project Question 2 Interview Categories 

 

Theme: described a specific use  

Participant: “Using generative AI to create things where they are really having to compare and 

contrast and analyze.”  

All five teachers described specific ways that they would use the Khanmigo tools. They 

often mentioned multiple tools with a specific goal for their use. This not only demonstrates self-

efficacy but also indicates a higher likelihood that they will use the tool. 

One participant discussed using Blooket as a way to help students, stating, “The Blooket. 

I do a lot of review activities, especially with my supplemental kids.”  Blooket is a tool used to 

create interactive mini-games for students 

Another explained how they will leverage the tools to provide a more advanced learning 

experience and provide differentiation. “And so I think for this next, coming school year, getting, 

you know, using generative AI to create things where they are really having to compare and 
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contrast and analyze. I think that's going to be really important for me, I'll get some 

differentiation for them at a higher level, you know.” 

This participant discussed leveraging the planning tools to make improvements to their 

approach, enabling them to give more resources to students, stating, “So I not only did I like the 

IEP, but I really liked a lot of the lesson planning tools and things to be able to help me kind of 

just structure a little bit easier, maybe even adding some of their videos and things like that.” 

These examples not only contain specific intended uses but are also very detailed. They 

provide strong support for the conclusion that the professional development participants are 

confident about their ability to integrate one or more of the tools into their teaching. All 

participants discussed two tools they intend to use. 

Theme: mentioning confidence  

Participant: “I definitely feel more confident.” 

 One participant put it very succinctly: “I definitely feel more confident.” Another 

similarly said, “I do feel confident.” These clear statements speak positively about the PD's 

impact on confidence and self-efficacy.   

However, the most powerful evidence of the PDs' impact on confidence came from a 

participant who discussed confusion on using the tools before training, but after the PD, felt 

more capable: 

Participant: “at the beginning, they threw it at us. Said, Here, figure it out. I don’t have time to 

figure that out... Now I say, let me see what Chat GPT can throw out in just a quick instant.” 

Interviewer: “It sounds like your confidence in using these tools has been boosted.” 
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Participate “Yes” 

Three of the five participants specifically discussed increased confidence in connection 

with using the tools. This provides clear support for the idea that the professional development 

has increased participant confidence. The last quote is most salient because it highlights the low 

level of confidence prior to training in comparison to the high level of confidence achieved after 

training. 

Theme: excitement as an indicator of confidence  

Participant: “It was kind of awesome.” 

Four out of five participants expressed excitement or enjoyment in connection with using 

the tools or anticipating using them in the future. They expressed this in various ways, but they 

conveyed genuine emotion with their comments.  While some conveyed a broad positive feeling 

with comments such as “I enjoyed the PD,” others expressed exhilaration, saying, for example, 

“It was kind of awesome.” While some of them indicated enjoying the hands-on activities, 

saying, “I love those activities,” others indicated joy in specific skills they gained, mentioning, “I 

enjoyed being able to actually manipulate the tool and see how to better prompt ChatGPT.” 

Expressing positive feelings toward the training and the tools is a clear sign of interest in 

both using the tool and learning more about it. It is also an important predictor of future use. This 

provides strong support that the professional development will result in actual use by these 

teachers. 
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Project Question 2 Qualitative Findings  

The analysis of this data supports the conclusion that the professional development 

sessions were very effective at building confidence. All three themes are present in the majority 

of participants' interviews.  

 However, support for the conclusion that participants have a high level of confidence is 

based not just on the presence of the theme, but also on the strength of their statements. They 

offered detailed and specific examples of how they would use the tools. They also expressed 

excitement at the prospect of using them in the future, which is a good indicator that they will. 

Project Question 2 Findings 

Both the analysis of the quantitative and the qualitative data provide strong support that 

the participants of the professional had significant knowledge gains. The quantitative analysis 

indicated a significant gain in perceived understanding. Their analysis of the quantitative data 

mirrored this. It demonstrated not only the ability to recall elements of professional development 

but also to apply them creatively to their situations. Their desire to share what they had learned, 

along with their descriptions of specific future uses, spoke to the depth of knowledge they had 

gained.    

Discussion of Question 1 and Questions 2 Combined Findings 

The findings connected to the first two project questions provide support for retaining the 

general format and content of the professional development that was developed based on current 

research on professional development and initial educators' feedback.  It is essential to note that 

this does not mean there should be no changes or additions. Instead, it means that the data and 

analysis support the current general form and content of the professional development.  
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Project Question 3 Analysis and Findings 

Project Question 3: Quantitative Impact  

Project Question 3: What challenges do teachers face while implementing Khanmigo in their 

classrooms? 

An important factor in having effective training is the ability of educators to attend. 

While you may have created an excellent training program, if none of the teachers attend, it is 

not very effective. Without the appropriate knowledge to support them, educators will struggle to 

leverage new technologies like Generative AI and Khanmigo. According to Hew and Brush 

(2007) appropriate knowledge is a key factor in successful technology integration. Ian and 

Lowther (2010) indicated teacher readiness (which PD largely builds) had the highest direct 

effect on technology integration.  This means that factors preventing teachers from attending the 

training are also a barrier to their implementation.   

Two ranked-choice questions were asked to investigate whether there are key barriers that 

impact teachers' ability to attend. To limit the impact on working memory limitations and 

minimize respondent burden in surveys, teachers were only given six choices (Miller, 1956; 

Tourangeau, Rips, & Rasinski, 2000). They were also asked the question in two forms, one about 

their own views and one about their colleagues’ views, to improve reliability and reduce 

individual response bias (Fisher, 1993; Denzin, 1978; Tourangeau, Rips, & Rasinski, 2000). 

The questions were: 

• Please list the top three things in order that negatively impact on your ability or desire to 

participate in the district's AI professional development. 
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• Please list the top three things in order that you feel negatively impact on 

your colleagues' ability or desire to participate in the district's AI professional 

development. 

The top reason was weighed at 3 points, the second at 2 points, and the third at 1 point. 

Table 16 below shows the total weight for each reason related to the questions.  

Table 16 Weighted Ranked Choice values 

 

The graph shows a comparison of the results for the two questions. 

 

 

 

Reason Personal Collegue
Time Constraints 18 18
Low Motivation Towards Using AI 6 7
Scheduling Constraints 4 7
Low Confidence/ Ability / Knowledge about AI 2 6
Concern about student misuse 6 3
Lack of Clear policy, guidelines, expectations 6 1
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Quantitative findings 

 It was crucial to identify any key impediments to attending professional development, as 

lack of training greatly reduces educators’ ability to implement new tools. Limited time is the 

primary issue preventing teachers from attending professional development.  

Most factors from the rank choice share similar aggregate weights. The exception to this 

is time. It has a weighted value that is close to triple the next closet value for both questions. This 

indicates the educator feel very strongly about the lack of time being a key impediment to 

attending PD. This result is consistent with previous findings. Multiple studies indicate teachers 

cite lack of time as a barrier to participating in professional development (Darling-Hammond, 

Hyler, & Gardner, 2017; OECD, 2019; Desimone, 2009). 

Project Question 3: Qualitative Impact  

Project Question 3: What challenges do teachers face while implementing Khanmigo in their 

classrooms? 

Three sub-themes were identified related to project question 3: time constraints, low 

technical skills, and student misuse of the tool.  

The theme of time constraints has been identified as a persistent barrier to technology 

integration in many studies (Francom, 2020; Eickholt, 2018; Sailin, 2014). It is considered a 

first-order barrier, or something that directly limits a teacher’s ability to try new approaches in 

the classroom. This provides a clear connection to potential barriers and Project Question 3. 

Similarly, low technical skills are considered a first-order barrier by many researchers 

(Brinkerhoff, 2006; Ernst & Ottenbreit-Leftwich, 2010; Torkzadeh & Van Dyke, 2002). This is 
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also logical, given the advanced technical nature of the tools, and indicates a clear connection to 

Project Question 3. 

Research has shown that student misuse can be a significant barrier to implementing new 

technology in the classroom (Brinkerhoff, 2006; Francom, 2020; UNESCO, 2023; Watts, 

2009).“With the introduction of technology in your classroom, you are sure to encounter students 

attempting to misuse it, largely for entertainment purposes instead of educational ones” 

(GoGuardian, n.d).  This provides clear support for this subtheme being consistent with Project 

Question 3. 

Table 17 summarizes the research that supports these categories (or subthemes) and 

indicates the number of participants who expressed this theme during their interviews. 

Table 17 Project Question 3 Interview Categories 

 

Theme: Time Constraint 

Participant: “I don’t have time to figure that out. Are you crazy? I've got a classroom full of 

kids.” 
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 This issue of time was present in the discussions of all five participants. They express this 

in many ways, such as the desire to reclaim time. In this instance, they are expressing the fact 

that they have leveraged Khanmigo for this, saying “I've gotten time back using these tools.”  

This highlights the significant impact of time constraints on teachers. They did not express this 

as saving time, but rather as getting it back. 

Another educator expresses how they perceive the school year this way. “Once school 

starts, you know, we're just working, working, working, working.”  Clearly, they do not see room 

to add anything to their schedule.  

Some had the desire to investigate the tools but felt it was impossible to add it to their 

workload, stating, “We were trying to do it last year, but that takes up so much time.” Another 

person similarly lamented, “We just didn't have enough time to play with it.” 

Educators expressed a lack of time not only in terms of classroom preparation but also in 

terms of achieving a work-life balance. They talked about what they would need to give to learn 

new skills: “give up, you know, having a little bit of downtime, or, you know, going to, you 

know, my son's track meet, or, you know, making dinner” 

Time is a central factor both in taking professional development and implementing 

changes in their pedagogical approaches. It is the most significant challenge to implementing 

Khanmigo in the classroom.  

Theme: Low technical skills 

Participant: “Some faculty and staff are petrified of technology.” 
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While this theme is not present in a majority of educators, this group likely skews to the 

more technical. Even with that, there are indications that for many educators, this is a significant 

barrier to using Khanmigo. 

One participant indicated struggling with a specific section of the training, saying “I got 

lost on the prompting. You saw me basically struggle on the prompting.” They also thought that 

certain people, including themselves, could use a preparatory class, such as “maybe an 

introductory one, and then another hour later, giving you more time to play and ask questions” 

Another educator indicated that some of her colleagues would struggle and need help 

using the tools, stating “She is going to be at kind of a C level. She is going to need a little bit of 

help.” She had serious concerns about the ability of her colleagues to handle the complexities of 

something like ChatGPT, saying they “are petrified of technology.” 

While only two of the five people cited a lack of technical skills as a barrier, it was clear 

from their comments that they felt it would be a serious problem for a substantial number of 

educators. They also brought two different perspectives: one from a personal point of view and 

another from observing their colleagues. 

Theme: Student Misuse 

Participant: “you cheated using AI, and you don't really know what's going on.” 

While only three of the five specifically mentioned problems with misuse of the tool, all 

of them brought it up at some point during the professional development. They all considered it a 

key issue, both in terms of academic integrity and negative impacts on learning. The quote above 

shows concern for both academic integrity and potential negative learning impacts. In this 

discussion, they expressed a deep concern that the tools will undermine learning, with one 
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teacher stating, “We can make one hundred on all of our classwork, and all of that we come to a 

quiz or a test, and we make a 20.”  

An educator voiced concern about students' ability to use the tool effectively, saying, “I 

see my kids use it, and they're getting stuff wrong all the time.”  Another alluded to a list of fake 

books on a summer reading list published by the Chicago Sun-Times that was AI-generated, 

stating, “like the summer reading list and things like that,” which indicates a concern about 

students being unaware of the need to cross-check information. 

They also brought up concerns about students failing to understand the limitations of 

Generative AI. One of them stated concerns about not knowing the potential for biased output: 

“If you are going to use it, you need to know the bias you can get.” 

Project Question 3 Qualitative Findings  

The analysis of this data suggests that several key barriers may negatively impact 

teachers' ability to integrate these new tools into their teaching. This data is explicitly related to 

MCPS, but it also aligns with findings in other research. 

Lacking sufficient time to both learn about the new tools and integrate them will be a 

significant issue. Student misuses, such as a lack of understanding of limitations, cheating, or 

poor learning outcomes, are a considerable concern for educators. Failure to help educators 

address these concerns may make them hesitant to integrate generative AI into their classrooms. 

While it may not be an issue for a majority of the teachers, a lack of technical skills will be a 

barrier for many of them. 



76 

 

Project Question 3 Findings 

Based on the rank-choice question, the lack of time is the chief concern of teachers 

regarding barriers to the implementation of Generative AI and Khanmigo in their classrooms. 

Similarly, the qualitative data repeatedly showed in numerous ways that the lack of time is 

paramount in educators' minds. A lack of time was a concern, both in terms of the time required 

to train, which is key to successful integration, and the time needed to update and implement 

these new tools into their current pedagogical approaches.  To be clear, lack of time is the most 

significant barrier, and failure to address it is likely to undermine any effort to implement 

Khnmigo and Generative AI if not addressed. 

It is also clear that the lack of technical skills will be a significant barrier for a segment of 

educators. While this is not as acute as the issue of time, the impression is that the population 

affected could be significantly impacted.  

The teacher also indicated that the student's misuse would be a significant barrier to 

implementing Generative AI and Khanmigo. This issue also broadly impacted educators, who 

had concerns both in terms of academic integrity and the negative impacts on learning.  

Project Question 4 Analysis and Findings  

 The final project question only has qualitative data for analysis. 

Project Question 4 Analysis and Findings 

 Project Question 4 Qualitative Analysis  

Project Question 4: What aspects of the PD program were most and least beneficial for 

teachers? 
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 The goal of this question was to gather information that would allow the professional 

development to be improved. The goal of identifying the least beneficial items was to pinpoint 

areas of the professional development that require updates to enhance it. Similarly, it was 

essential to identify the most beneficial aspects to ensure that these aspects of professional 

development were retained or potentially extended.    

Least beneficial aspects 

Participant “And give us time to play, a lot of time and time to collaborate” 

 The majority of the teachers felt that more time to practice and experiment with the tools 

would have helped them get more from the PD. Four of five specifically mention wanting more 

time to use the tools with the group. There were several aspects that they thought were very 

effective, such as hands-on activities with the tools, the small group size with other math 

teachers, and covering tools that could save them time. 

There were numerous comments about the need for more time to interact with the 

different tools that were introduced. Interestingly, several comments used the term “play,” which 

evokes the idea of enjoyment and experimentation. My impression was that it was difficult for 

them to dedicate time to something without a specific outcome or to complete a required task. 

However, if they were given a block of time and told specifically to play with the tool, it allowed 

them to invest time in using the tool without needing to accomplish a specific task. As multiple 

teachers noted, “And give us time to play, a lot of time and time to collaborate;” “more time to 

play and ask questions;” “you want to play with them and use them;” “more practice with the 

tools;” and “a little more time to use it.” 
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Most beneficial aspects 

There were four main ideas that the teachers felt were most beneficial in the PD. These also 

align with research on effective professional development and strategies for enhancing its 

effectiveness.  

• Hands-On Activities / Active Learning (You et al., 2024) 

• Small-Group Collaboration (Darling-Hammond, Hyler, & Gardner, 2017) 

• Time-Saving Tools (Darling-Hammond, Hyler, & Gardner, 2017) 

• Subject-Specific Training with Collaboration (You et al., 2024) 

Hands-on Activities 

 As you can see from the previous section, teachers reported that they gained a great deal 

from using and experimenting with the tools. The way they phrased what they liked about the 

hands-on activities was interesting. They used terms like "play" and "tinker," evoking a sense of 

fun and experimentation. For example, one said it was “really key to being able to kind of play 

around.”  Another said it “was kind of awesome just having that opportunity to really sit down 

and just tinker with it.” These comments not only indicate that the hands-on section of the PD 

was effective. While not yet explored in PD settings, broader research suggests that enjoyment, 

rather than self-efficacy, is often a better predictor of whether individuals will continue using 

educational tools (Venkatesh et al., 2012; Williams et al., 2016). This suggests the teachers' 

enjoyment may drive adoption of the tools in their classroom. Another participant directly stated 

they “enjoyed being able to actually manipulate the tool.”  This means they will be more likely to 

use the tools in their classrooms. 
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They also felt that these hands-on activities would help them build self-efficacy. As one 

person put it, when they “become familiar with something and practice using it, the more 

confident you are with it.” This also aligns with educational research on active learning. 

Small Groups  

Participant: “Personally, when I'm thrown into a PD with 50 other educators, I don't pay 

attention.” 

 Several participants mention enjoying the atmosphere, particularly the smaller group size 

of five people. The quote above indicates that some participants felt the smaller group helped 

them learn more effectively. The quotes indicated that the teachers felt like they were drawing on 

previous experiences in a professional development session that were not effective for them. One 

of them said and directly that they “like the small group”. Another person thought the smaller 

groups let them collaborate more effectively, noting that “when they go to a 50-person PD, it's 

not very conducive to collaboration and community”. 

 One suggested that if there was a larger group, you could still create a more comfortable 

setting by allowing people to form smaller groups with the same subject matter. They felt you 

should demo to the large group, but then put people in the same area together, saying: “Here's 

how you can use these for different things. Break into your groups.” 

 There was a clear preference for having a smaller group that allowed for open discussion 

and collaboration with colleagues, and collaborative professional development proved to be more 

effective. 
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Subject-Specific Training with Collaboration 

Participant “It's not going to be at all relevant to you. So basically, you just wasted two 

hours.” 

The desire to have content relevant to you is supported by research on professional 

development. Alternatively, as one participant said, they wanted to be “working with things that 

are applicable to us.” Content that is useful and applicable to the participants is more effective, 

and they are more likely to retain it.  

From the comments, it is also clear that people connected this to the issue of a lack of 

time. In this comment, we see frustration about the issue: “It's not going to be at all relevant to 

you. So basically, you just wasted two hours.”  

As seen in the previous section, there was a preference for a smaller group. However, the 

comment, “Here's how you can use these for different things. Break into your groups,” is also 

directed at the desire to work with people who share similar issues, as they continued, “grab a 

standard that you guys are struggling with.” 

This desire to work with people in the same discipline is also driven by the desire to 

collaborate, which is another aspect of effective professional development. One participant 

indicated that they rarely got to work with other math educators in the district, saying, “I don't 

get to talk to the eighth-grade math teachers from Auburn or from Blacksburg.”  

The comments indicate a strong desire to work on subject-specific content that allows 

collaboration. At the same time, this indicates that they want professional development to align 

with their specific needs. 
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Tools for Saving Time   

Participant quote “so you can have a life outside of the classroom.”  

The teachers wanted tools that could help them do more in less time. Clearly, from 

research and previous findings, lack of time is a significant issue for this group. They made it 

very clear that tools that help them do their job better and give them time back were what they 

wanted to find out about. All participants mentioned that they enjoy learning about teaching 

tools, and four of them raised the idea of saving time. 

For example, one teacher noted, “it's not going to solve every problem, but if it can save 

you a few minutes here, in a few minutes there, you know, just so you can have a life outside of 

the classroom.” For most people, it is nice to save a little time. In this case, it connected with the 

phrase “so you can have a life outside of the classroom,” implying the stakes are much higher 

than you would expect. 

The statement, “focus on tools that can help you do things more effectively and faster,” 

makes it very clear what they want from PD information: how to accomplish their job more 

quickly and efficiently. Another participant says, “That we just quickly type into Khanmigo and 

say, Hey, find me this.” Once again, this evokes the idea of doing something faster and using less 

time. 

It is worth noting that the previous discussion also highlighted the benefits of a tool that 

enhanced her abilities. Students with disabilities often face unique challenges. Individualized 

Education Programs (IEPs) are tailored to the individual needs of each student, ensuring they 

receive a free and appropriate public education (FAPE). The educator appreciated Khanmigo’s 

IEP tools' ability to generate possible approaches when given the student's strengths and 
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weaknesses. You can feel the concern about not knowing how to move forward here: “We have 

the IEP, because there's times when she's like, Yeah, I just don't know of anything that would 

help that kid. So it could be something that we just quickly type into Khanmigo and say, Hey, 

find me this.” The teacher wanted to save time by avoiding in-depth research. At the same time, 

they indicated understanding of a core ability of Generative AI: brainstorming.    

Time was a recurring theme for educators. They are highly motivated to find out about 

tools that help them save or regain time. By including topics on tools that can help them address 

this need, the PD aligns with their goals.  Research shows that PD aligned with school 

improvement priorities is more likely to improve teacher practice (Garet et al., 2001; Desimone, 

2009; Darling-Hammond et al., 2017; Wei et al., 2009) 

Project Question 4: Findings  

 The participants voiced a clear and consistent desire for the professional development to 

include more time for using the tools. It was also clear from their statements that they found it 

challenging to allocate time on their own for these types of activities.  

 They found many aspects of the PD to be beneficial, and many of these aspects aligned 

with research on professional development. They felt the hands-on activities were highly 

effective and were specifically interested in tools that saved them time. They also appreciated 

that the training was specifically tailored to their discipline.  The comfortable and small group 

setting provided the collaboration they wanted as it allowed them to engage with the content in a 

meaningful way.  
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Key Findings 

Finding 1: Initial professional development was effective  

Participant: “I feel like there's been a pretty significant growth.”  

The quantitative data strongly support the idea that professional development increased 

teachers' understanding of generative AI and Khanmigo. It also indicated an increase in 

confidence related to their ability to integrate Khanmigo and Generative AI into their 

instructional practices.  

Finding 2: Educators identified these key elements of the 

professional development 

Educators felt these elements increased the impact of the professional development: 

• Small Group Size (5 participants) 
• Subject-Specific Training with Collaboration 
• Tools for Saving Time 
• Hands-on Activities 

Finding 3: Wanted more time for hands-on activities 

Participant: “And give us time to play, a lot of time…”  

All participants wanted to have more time to work with the tools. Specifically, the content 

that had the most impact on the educators was the hands-on session using Khanmigo teacher 

tools and prompt engineering with ChatGPT. They indicated that they would like to see more 

time experimenting with the tools while collaborating with their colleagues. There were 
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indications that they wanted to be authorized to work with tools without a specific outcome or 

“play time.”   

Finding 4: Lack of time is the most significant impediment to 

integrating Khanmigo and Generative AI into the classroom 

Participant: “I don’t have time to figure that out. Are you crazy? I've got a classroom full of 

kids.” 

The most significant barrier to educators participating in professional development is the lack 

of time and scheduling, which is a key factor in the successful integration of new technologies 

into classrooms. In particular, during the school year, it was challenging for them to allocate time 

for professional development, given the amount of work they were already committed to.  

Additionally, time will be required to rework and reflect on integrating these new tools and 

approaches. Even with a solid foundation in technology, the lack of time will still hinder their 

integration of it into their classroom. 

Finding 5: Educators with lower technological proficiency may 

struggle 

Participant: “Many of our staff are petrified of technology.” 

 There were indications that a significant number of teachers will struggle due to a lack of 

technical skills. Generative AI is relatively complex and will require a significant amount of 

background knowledge and technical skills to use it effectively. Some participants indicated they 

felt their lack of technical skills impeded their ability to maximize their benefit from professional 
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development. Others indicated that a significant number of their colleagues would need help 

adapting to these tools, given their current level of technical skill.   

Recommendations 

Recommendation 1: Maintain Current Format and Content 

Based on the findings for Project Question 1 and Project Question 2, the professional 

development was successful, resulting in significant knowledge gains that will likely lead to the 

effective use of Generative AI and Khanmigo by educators. This conclusion suggests that the 

process of creating and delivering professional development should be retained.  

Additionally, Project Question 4 pinpoints the elements of the professional development 

that the participants indicated were most beneficial to them. These elements are:  

• Inclusion of hands-on activity 

• Smaller group sizes or subgroups based on specialty  

• Aligned with educator discipline   

• Casual atmosphere with collaboration 

• Content focuses on tools that impact efficiency 

Most of these elements were based on previous research on professional development, 

aligning with current best practices. At the same time, the data gathered from educators supports 

the idea that these elements are important in the context of MCPS and professional development 

related to Generative AI. 

Recommendation 2: Increase Time for Hands-On Activities 

 A substantial body of research indicates that active learning is very effective (Freeman et 

al., 2014; Prince, 2004; Theobald et al., 2020; Michael, 2006). This has also been shown to be 

true for professional development for teachers (Darling-Hammond et al., 2017). Furthermore, 
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teachers who actively engage in new practices are more likely to implement them in their 

classrooms (Desimone, 2009). This aligns with the insights gathered from teachers who 

consistently expressed a strong desire for more hands-on work in their training sessions. 

The findings from project question 4 make it clear that the hands-on time to work with 

the tools in collaborative activities should be expanded. Teachers felt that these were key to their 

ability to learn about the tools, and they had a positive impact on their self-efficacy. There was 

specific interest in more time with prompt engineering.  To that end, the content should be 

redesigned to provide more time for hands-on activities, specifically including prompts for 

engineering with ChatGPT and tools for educators. 

Recommendation 3: Provide a Prep Session for Educators who Have 

Less Expertise in Technology   

 One of the barriers to implementing these new tools in the classroom, as identified in 

Project Question 3, was a lack of technical skills. Research has shown that teachers without basic 

technical skills are less likely to implement technology in their classrooms. (Ertmer, 1999). They 

are also more likely to avoid training that focuses on technology (Inan & Lowther, 2010). 

However, research also shows that scaffolding or differentiated entry points into professional 

training increases participation among this group (Darling-Hammond et al., 2017). Therefore, 

providing preliminary training can be a key technique for increasing participation in professional 

development on Generative AI. 

 At the same time, different entry points will also have a positive impact on the entire 

group. Research has shown that a mismatch between the content and the skill level of 

participants reduces engagement, perceived value, and undermines growth (Desimone & Garet, 
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2015; Darling-Hammond et al., 2017; Kennedy, 2016). Those who are technically adept can skip 

these sessions and avoid wasting their time. It would also avoid these negative consequences that 

could reduce the value of the other sessions.   

 The preliminary session should be specific about basic abilities that are often overlooked 

in professional development sessions, such as file management, keyboarding, using specific 

software applications, and navigating a digital environment (Inan & Lowther, 2010). These 

sessions should include low-stakes, hands-on activities before teachers attempt to apply them in 

instructional contexts, which is beneficial (Tondeur et al., 2012). They should also provide 

encouragement and support that builds confidence and reduces anxiety (Ertmer & Ottenbreit-

Leftwich, 2010). 

Recommendation 4: Address the Lack of Time to Participate 

 Lack of time is a primary barrier to participating in professional learning, a fact that has 

been indicated by many researchers (Darling-Hammond et al., 2017; Desimone, 2009; Opfer & 

Pedder, 2011; Wei et al., 2009; Garet et al., 2001). It was also the top barrier indicated by the 

participants. The lack of time was mentioned in many different contexts and was a very personal 

issue for them. Finding ways to mitigate this barrier will significantly increase the number of 

people who participate in the training.  

 One approach to ensuring teachers have adequate time for training is the use of dedicated 

PD days, which are particularly effective when sustained over time (Desimone, 2009).  

Scheduled, protected time like dedicated PD days, is also associated with higher quality learning 

(Darling-Hammond et al., 2017). States or districts that have policies that protect training time 
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increase the likelihood of participating, implementing, and benefiting from PD (Jaquith, 

Mindich, Wei, & Darling-Hammond, 2010). 

 Another possible approach to mitigating the issue of time is to embed PD in the school 

day. Wei et al. (2009) noted that high-performing countries, such as Finland, Japan, and 

Singapore, integrate professional development and collaboration into the teacher workday, 

creating opportunities for teachers to work and learn together during the school day. This is 

possible because “most European and Asian countries, instruction takes up less than half of a 

teacher’s working time.” Bryk, Camburn, and Louis (1999) found that professional development 

and learning embedded in the system were present in most of the highest-performing elementary 

schools in Chicago. Similarly, Garet et al. (2001) found “Professional development activities that 

were more closely integrated into teachers’ work… were associated with higher levels of 

reported changes in classroom practice.” While I am not recommending that we entirely 

restructure the entire school day, it seems possible to allocate a few hours a week for professional 

development, teacher collaboration, and learning.  

Recommendation 5: Provide Resources for Post-PD Knowledge 

Sharing  

 All the participants expressed a desire and intention to share what they have learned with 

their colleagues. Ongoing collaboration, enabled by time and tools, supports the implementation 

of new practices (Vescio et al., 2008). PD is also more effective when there are materials and 

adequate time for practice and reflection (Garet et al., 2001).   

 The district should provide digital resources to facilitate the sharing of knowledge and 

information. They currently use Google Classroom, which could host post-PD activities. They 



89 

 

could allot time for peer collaboration at the department meetings. A formal Professional 

Learning Community (PLC) could be considered. However, given the time demands already 

faced by the teachers, a few additional resources may support educators' implementation of these 

new tools. 

Limitations of the Project 

 Several factors limit the generalizability of this study. The sample size was small. 

Additionally, the participants selected themselves, which is likely to have introduced bias. While 

research indicates the validity of self-reported results, it is essential to consider this when 

interpreting the findings. There was also no control group to provide a comparison, which is a 

threat to internal validity. 

The professional development only had five participants. While the quantitative analysis 

indicates that the results were statistically significant, the small sample size should be considered 

in terms of the study's generalizability. Research indicates that small-scale studies are 

challenging to extend findings to other contexts (Marshall et al., 2013).  

Research supports the value of self-reported data (Chan, 2009). However, it has also been 

demonstrated that it can affect the validity of the findings by introducing social desirability bias, 

recall errors, and response distortion (Donaldson & Grant-Vallone, 2002). Given the limitations 

of this study, it was unavoidable; however, these should be considered when applying the 

findings to other contexts, particularly on a larger scale. 
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Without a control group, we can't be sure the outcomes were related to the professional 

development. Therefore, it limits our ability to make causal conclusions (Creswell & Creswell, 

2018).  

While these factors limit the study's generalizability, both the findings and 

recommendations are supported by other research and align with outcomes reported in that work. 

From this perspective, the findings and recommendations can be useful; however, caution should 

be exercised when applying them to larger-scale initiatives or broad policy decisions, which 

would require a more in-depth study. 

Conclusion 

 Generative AI has already begun to have an impact on the education system, just as it has 

started to affect society more broadly. It will continue to have significant and growing effects in 

ways that are not yet fully understood. We must prepare educators to effectively utilize tools like 

Khanmigo and assist students in navigating the complexities of the tool. Professional 

development can be a key avenue for that preparation. 

 However, for teachers to participate in training, they need the time to do so. Educators 

report an average workweek of fifty-three hours (Steiner, Levine, Doan, & Woo, 2023).  They are 

facing high rates of job-related stress and burnout (Steiner, Levine, Doan, & Woo, 2025). Time 

has never been more of a premium for them. PD embedded within the school day and protected 

time are approaches that can help them get the time they need. 

 Professional development should focus on tools that help teachers be more efficient, 

allowing them to reclaim some of that time. It should include active learning experiences with 
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content that is aligned with their teaching approaches and meets their needs. This will ensure that 

if teachers spend precious time on training, its impact is maximized.     
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