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[bookmark: _Abstract]Abstract
Advanced Placement (AP) coursework provides students with opportunities to engage in rigorous, college-level coursework and potentially earn college credit while in high school. The College Board facilitates AP courses and AP testing within 38 AP subject exams. In recent years, schools throughout the country have examined ways of expanding AP opportunities for students, and these efforts have influenced increased AP participation and enrollment. At the same time, research has examined the effect on AP coursework on student learning and performance. This project assessed AP learning efforts at Romeoville High School through analyzing elements of the school’s AP programming. Through several research lens, this project analyzed the effect of AP coursework on students’ college-readiness achievement, students’ perceptions of their college-readiness, and the relationship between AP teachers’ professional development opportunities and student learning. Project findings revealed a significant relationship between taken AP exams and passed AP exams and students’ end of high school college readiness achievement. Additionally, AP learning supported students’ perceptions of their readiness for college coursework. Finally, instructional professional development opportunities positively influence students’ AP achievement. 














Executive Summary
	This project analyzed Advanced Placement (AP) programming at Romeoville High School, a 1900 student high school that serves Romeoville, Illinois in Chicago’s southwest suburbs. The school is comprised of a diverse student body: 46.9% Hispanic students, 33.9% White students, 12.5% Black students, and 4.4% Asian students. Since 2016, the school has engaged in numerous improvement efforts related to AP programming that have increased AP student enrollment by 276% and completed AP exams by 376%. While AP enrollment data indicates significant improvements in AP enrollment and participation, overall AP exam passage rates have dropped by 8% since 2016, and the school has not examined the influence of AP coursework on students’ college-readiness achievement. This project’s inquiry focused within three research questions to inform future AP improvement efforts at the school. The project assessed elements of AP programming including student achievement data, student focus group data, and AP teacher interview data.
Research Questions
1. What is the relationship between AP programming and college-readiness indicators such as AP tests, GPAs, and SAT testing suite scores?
2. What is the relationship between AP coursework and student perceptions of their learning and college readiness?
3. What is the relationship between teachers’ professional development experiences and students’ AP achievement?
Student achievement data from AP exams, the SAT testing suite, and GPAs informed college readiness analysis. Within the first research question, this project analyzed relationships between students’ AP exam data and college-readiness achievement in grades 11 and 12. Student achievement data was also used within research question 2 to categorize students into Exceeds, Meets, and Below achievement groups to examine potential differences in focus group data. Research question 3 analysis categorized AP courses into High, Standard, and Below performance levels to assess differences in teachers’ professional development experiences between groups. Student focus groups for research question 2 analysis assessed how AP coursework influenced students’ college readiness within Conley’s (2014) college readiness keys. Teacher interviews were conducted with 14 AP teachers and focused on teachers’ AP and instructional development opportunities. Overall, the project uncovered numerous significant findings related to student achievement, students’ college readiness perceptions, and teachers’ professional learning pursuits related to AP teaching. 
Research Question 1 Findings
· AP coursework and AP exams significantly influenced students’ college-readiness achievement scores.
· Students who took more AP exams exhibited significantly higher college-readiness achievement in SAT total scores, weighted GPAs, and unweighted GPAs.
· Students who passed more AP exams exhibited significantly higher college-readiness achievement in SAT total scores, weighted GPAs, and unweighted GPAs.
· AP Students with non-traditional incoming AP achievement profiles exhibited significantly higher college readiness achievement than non-AP students with similar incoming achievement profiles
·  AP students with PSAT 9 scores below 1000 who passed an AP exam in grade 9 performed significantly better on college readiness measures in grade 11 compared to AP students with PSAT 9 scores below 1000 who did not pass an AP exam in grade 9. 
· Students who entered high school with non-traditional AP achievement profiles who took at least one AP exam during high school performed significantly better on college-readiness measures in grade 11 compared to students with similar incoming achievement profiles who did not take an AP exam.
Research Question 2 Findings 
· AP coursework supported students’ development within Conley’s (2014) College Readiness Keys. 
· Exceeds, Meets, and Below group students exhibited growth in all college readiness keys.
· Students displayed ample development within Key Learning Skills and Techniques.
· Challenging AP coursework and end-of-year AP exams enabled all student groups to develop study strategies, learning techniques, and time management skills.
Research Question 3 Findings
· Teachers most often engaged in AP related professional development and learning opportunities.
· High-performance group teachers engaged in more instructional learning opportunities than Standard and Below group teachers.
· Student performance on many AP subjects fell short of College Board AP Potential projections.
Recommendations
	Based on research question findings, numerous recommendations are defined for future AP programming at Romeoville High School. Project recommendations focus on improving AP and college-readiness achievement for current and future students. Additionally, recommendations support ways to expand college-readiness improvement efforts to students outside of AP coursework. Finally, recommendations also define ways for the school to create a more strategic, effective professional learning plan for AP teachers. 
Recommendation 1: Continue to expand grade 9 and grade 10 AP enrollment efforts
	Significant findings from the project revealed that both taking AP exams and passing exams influenced students’ college-readiness achievement in grades 11 and 12. As a result, it is recommended that the school continues to expand AP learning opportunities for students in grades 9 and 10. Early AP learning experiences significantly influenced students’ college-readiness. The school should identify additional students with incoming PSAT scores below AP Potential benchmarks to enroll in AP courses in grade 9 and grade 10. 
Recommendation 2: Develop AP support programs to improve students’ AP exam performance
	Romeoville High School’s AP efforts have improved AP achievement and college-readiness outcomes for students. However, these successes have been realized without specific support programs to improve AP achievement.  Project findings also uncovered that passing an AP exam in grade 9 benefits college-readiness outcomes for incoming students with both high- achievement profiles and low-achievement profiles. Further, project findings also found that AP students with low-achievement profiles who passed an AP exam in grade 9 displayed significantly better college-readiness achievement in grade 11 compared to AP students with low-achievement profiles who did not pass an AP exam in grade 9. Consequently, the school should create targeted support programs to provide students with additional instruction and learning opportunities related to passing AP exams. It is recommended that this program provides support to students through lunchtime and after school learning opportunities. AP teachers and AP student mentors should provide instruction and guidance to students in these spaces. 
Recommendation 3: Develop school-wide college-readiness framework aligned to Conley’s (2014) college readiness keys
	Research question 2 findings from student focus group data illustrated that AP students developed college-readiness skills aligned to each of Conley’s (2014) college readiness keys: key cognitive strategies, key content knowledge, key learning skills and techniques, and key transition knowledge and skills. While students developed college readiness skills through AP coursework, their development in the college-readiness keys occurred without prioritization or specific supports. It is recommended that Romeoville High School develops a school-wide college-readiness framework that defines and communicates components of Conley’s (2014) keys. Additionally, to ensure that all students can works towards college-readiness goals, the college-readiness framework should be prioritized and implemented in AP level and standard level classes at the school. 
Recommendation 4: Develop strategic plan for internal and external professional development opportunities for AP teachers
	Interviewed AP teachers regularly engaged in professional learning related to AP coursework and instruction. The school supports teachers attending AP Summer Institutes as an initial professional learning experience for AP teachers; however, formal plans do not exist for continued professional learning for AP teachers. Romeoville High School should develop a strategic plan for AP teacher professional learning. The strategic plan should include both learning opportunities related to AP teaching and overall instructional development. 
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Romeoville High School serves nearly 1900 students in Romeoville, Illinois. The school’s students represent a diverse student population. Approximately 58% of students come from low-income households. The school’s ethnic diversity numbers include 46.9% Hispanic students, 33.9% White students, 12.5% Black students, and 4.4% Asian students. The school is designated as a “Commendable” school according to Illinois’ Every Student Succeeds Act (ESSA) designation system placing Romeoville High School in the middle tier of all high schools in the state. Schools with the commendable designation have a graduation rate above 67% and no student sub-group performing in the bottom 5 percent of all schools in Illinois. 
Area of Inquiry

The school’s leadership team has worked closely with teachers, students, and the community to expand Advanced Placement (AP) opportunities in the school. AP classes provide students with college-level learning opportunities while in high school. At the conclusion of AP courses, students take AP exams. Students with a score of 3 or better on the exam can earn college credit. Since 2016, Romeoville High School has increased the number of students taking AP exams by 267% and increased the number of total AP exams by 376%. With increased AP enrollment and exam participation, the school has seen a decrease in exam passage rates.
	Testing Year
	AP Students Taking Exams
	% Students Passing an Exam

	2016
	214 students
	67%

	2017
	276 students
	61%

	2018
	540 students
	56%

	2019
	555 students
	58%

	2020
	536 students
	59%



Initial 2020 test projections were for 697 students to take 1,119 AP exams; however, the Covid-19 pandemic caused students to opt out of numerous AP exams. While the school is encouraged by improvement in AP enrollment, it is still looking for ways to further improve students’ AP performance. Judson (2017) asserted that schools need to prioritize student performance on AP exams. Research indicates efforts to increase low-income and minority students’ enrollment in AP coursework have been successful; however, these students’ AP exam performance remains low (Hallet & Vanegas, 2011; Judson, 2017; Kolluri, 2018). At the school level, this project connects with recent efforts to improve AP performance and college-readiness. At the same time, this project provides an example of inquiry related to improving low-income and minority students AP exam performance after AP enrollment. Currently, the school is unaware of how AP coursework influences other student achievement measures linked to college-readiness including standardized test scores and grade point averages (GPAs). On the SAT, percentages of Romeoville High School students reaching college readiness levels on the math and evidence-based reading and writing have remained stagnant since 2017. School leadership would like to better understand the relationship between students' AP course experiences, GPAs, and SAT scores as college-readiness measures to better inform future programming and school improvement efforts. Findings from this project could inform other research linked to AP programming, student achievement, and college-readiness as well.
Project Purpose

The purpose of this project is to analyze the relationships between AP coursework and students’ college-readiness and to uncover teacher professional development experiences that influence exemplary instruction and improve student achievement in AP coursework. Through examining student achievement data on AP exams, GPAs, and the SAT testing suite, this project analyzes the relationship between AP learning experiences and college-readiness. This project also examines students who have met, exceeded or fallen below college-readiness achievement expectations. Deciphering students who have thrived in the school’s AP program and display strong college-readiness achievement will enable the school to examine influential AP learning experiences and to leverage these experiences in future programming and improvement efforts. Additionally, garnering AP students’ perceptions of their readiness for college coursework will provide deeper understanding of influential AP learning experiences and aid school leaders in designing future AP learning opportunities. Finally, project findings related to AP teachers’ professional development experiences will provide school leaders with insight regarding meaningful teacher learning experiences and inform targeted teacher learning opportunities that improve teacher instruction and student performance. Overall, examining AP programming and college-readiness through each of these lenses facilitates multi-faceted analysis and deeper understanding of AP programming in the school. 
Organizational Context

Romeoville High school is situated in Valley View School District 365U (VVSD), a large school district located 35 miles southwest of Chicago. Romeoville High School is one of two large high schools in VVSD. The school is highly valued in the Romeoville community. Students, families, and community members enjoy a strong connection to the school and the programming it offers students. The school’s enrollment is approximately 1900 students and has remained consistent for three years. In 2020, 536 AP students represented 29% of the school’s overall population. The school offered 23 AP course offerings in both the 2019-2020 and 2020-2021 school years. Course offerings are distributed evenly throughout the core content areas. Seven social studies AP courses are offered at the school. AP European History with 149 students and English Language and Compositions with 114 students represented the courses with highest AP enrollment.
 The school’s leadership structure includes a principal and three assistant principals: one for curriculum and instruction, one for student services, and one for building grounds and athletics. The instructional leadership team includes a core-content administrator for literacy and a core content administrator for math. These leaders work closely with English and math department teachers and collaborate with leaders and teachers throughout the school to improve literacy and math achievement. Department Chairs (DCs) also work in the school within academic departments. In these roles, DCs teach two courses while also focusing on leadership and evaluation efforts. Teachers at school value collaboration and leverage structured time each week to discuss course instruction and student progress. 5Essentials survey data from the school evidence that teacher collaboration scored in the “More” category of the assessment, displaying beliefs in high-level teacher to teacher learning. 
Over the past five years, school leaders and teachers have worked diligently to improve student achievement. The school has enjoyed some success in improving students’ SAT Suite achievement. In 2017, Chicago Magazine ranked Romeoville High School within the top five high schools in Will County. Romeoville was the only school recognized on this list with low-income student enrollment above 50%. In fact, the school with the second highest low-income rate was 17%. A focus on more inclusive AP programming options for students has been a major component of improvement efforts. Previously cited data illustrated significant increases in overall AP enrollment and AP test-tasking. In 2020, Romeoville students completed 853 AP exams and 61% of those exams earned a passing score of 3 or better. The total number of exams taken fell below projected numbers; however, the Covid-19 pandemic greatly affected exam content and administration. Overall, large numbers of students throughout local school districts opted out of 2020 AP exams. At the same time, the 61% passage rate for 2020 exams evidences strong performance from Romeoville students; however, this passage rate is well below how students performed prior to AP enrollment efforts. 
While several AP efforts have focused on improving AP enrollment, school leaders, teachers, and students have actively cultivated an AP culture at the school. School leaders and AP teachers celebrate students enrolling in AP courses and passing AP exams. The school offers nighttime AP information sessions and AP student panels as core components of community and incoming student events. The school sponsors community “AP Nights” where students connect with AP peers and prospective students learn more about AP programming and coursework. At this event, students excitedly drop assigned raffle tickets into content area “AP Baskets” that provide students with resources and prizes related to AP coursework. The school designs themed AP t-shirts each year and provides them to students registered for AP exams. School leaders and teachers celebrate “5” scores on AP exams by visiting students’ homes to deliver yard signs that state “I got a 5 on the AP Test!” These home deliveries are photographed and filmed and celebrated in the school and through social media.  The net effect of these efforts has enabled the school to create a strong AP culture where students, teachers, and school leaders embrace the challenges of AP coursework and what it means to be an AP student. While overall AP efforts fostered a positive AP culture and kindled student interest in AP coursework, these efforts have yet to specifically analyze how AP programming influences student achievement and college readiness. 
[bookmark: _1ldwruoolzea][bookmark: _Problem_of_Practice]Problem of Practice and Areas of Inquiry
	This project will pursue inquiry related to AP programming, student achievement, teacher learning, and college readiness. Romeoville High School has made progress in increasing AP enrollment and in building an AP culture that motivates students to pursue challenging learning opportunities. At the same time, however, a problem of practice exists in that the school does not know how increased AP enrollment influences students’ college readiness and students’ AP exam passage rates. In 2015, 127 AP students took 239 AP exams and students exhibited a 76% passage rate. In 2020, students took 853 exams with an exam passage rate of 61%. 2020 AP exams were administered online to ensure safe testing environments in light of the Covid-19 pandemic. While assessed skills on AP exams were the same, some content was excluded for numerous AP subject exams. National and school-level performance data exhibited that 2020 exam averages were close to previous years. 
While AP enrollment efforts have changed the academic profiles of AP students at the school and influenced decreased AP exam passage rates, the school needs to examine ways to enable more students to pass AP exams. Romeoville High School enjoyed some success increasing SAT achievement for student groups, overall student performance has had mixed results over the past three years. For the SAT evidence-based reading and writing section, 37% of students met Illinois readiness benchmarks in 2017; 30% of students met Illinois readiness benchmarks in 2018, and 37% of students met benchmarks in 2019. Illinois schools did not administer the SAT in 2020 because of the pandemic. On the SAT math section, 31% of students met Illinois readiness benchmarks in 2017; 27% of students met Illinois readiness benchmarks in 2018, and 33% of students met college readiness benchmarks in 2019. Class of 2021 students who wanted to take a fall 2020 SAT administration, completed the test in October. These results displayed 372 students of 423 students with Fall 2020 SAT data. Spring 2019 data evidenced modest overall gains for students; however, the school has yet to examine how AP efforts might be connected to these gains. As part of improvement efforts related to SAT performance, the school prioritizes rigorous AP coursework as a mechanism to improve student achievement; however, it has not analyzed the effects of these efforts. 
Overall, developing better understanding of AP coursework and college-readiness represents a logical next step for AP efforts at the school. Using this knowledge to better inform AP efforts will enable the school to directly influence student achievement and college readiness. Without developing this knowledge, AP and college readiness efforts will not maximize student learning and performance. Additionally, the Covid-19 pandemic forced the school to offer self-guided eLearning from March through May last school year. In 2020-2021, students engaged in a remote learning framework that included three to four virtual class meetings for first half of the school day and then independent eLearning work in the school day’s second half.  As instructional frameworks return to normal after the pandemic, it will be important for the school to better understand how programming and learning opportunities support student achievement and aid in potential learning gaps resulting from remote instruction. AP course offerings might be an important component for supporting students’ college readiness after Covid-19. 
[bookmark: _ji61mnnsnlnx][bookmark: _Literature_Review]Literature Review
This literature review analyzes relevant research related to AP enrollment and the influence of AP coursework on students’ college-readiness and achievement. In addition, this review analyzes research related to AP coursework and students’ perceptions of college readiness. The AP enrollment research review evaluates studies related to increasing AP enrollment for students from diverse backgrounds. AP achievement research in this review specifically analyzes how AP programming influences college-readiness and student achievement. Finally, student perception research focuses on studies assessing how AP coursework influences students’ beliefs, skills, and readiness for college level courses.
The College Board facilitates 38 AP course offerings to schools across the nation. More than 2.8 million students participated in some level of AP coursework in 2018 (College Board, 2019a). The number of students participating in AP courses has significantly increased in the past 10 years (Warne, Larsen, Anderson, & Odasso, 2015). Students from marginalized backgrounds have traditionally enrolled in AP coursework at lower levels than other student groups (Hallet & Vanegas, 2011). Zarate and Pachon (2006) stated that schools from low-income communities offer fewer AP course offerings than schools in higher-income communities. Additionally, Bitman, Davies, Russell III, and Goussakova (2017) found that schools with higher proportions of minority and low-income students had lower overall AP exam performance. However, recent AP expansion efforts have increased participation and access for students from diverse backgrounds (Kolluri, 2018).  Hallet and Vanegas (2011) found that low-income and minority students pursued AP coursework and AP exams if they were offered in schools, but students’ exam scores were lower than their peers. Additionally, exam scores were lower than students’ overall class grades. 
AP Coursework and Student Achievement
	While millions of students participate in AP programming, little independent research has assessed the academic benefits of AP coursework (Warne, 2017).  The College Board completed initial research evaluating effects of AP coursework on academic achievement, and non-College Board research has only been conducted in recent years (Warne, 2017). Educational policymakers, school leaders, and educational researchers advocate for AP program expansion as a mechanism for minority and low-income students to access rigorous coursework that will improve their achievement; however, schools need to ensure the rigor of these courses (Hallet & Venegas, 2011). Price (2020) asserted that access to rigorous AP coursework is vitally important for all students to have access to learning experiences that prepare them for college coursework. Research analyzing differences in AP student academic outcomes vs. non-AP student academic outcomes evidence that students in AP courses display higher academic achievement than non-AP students on standardized tests (Ackerman, Kanfer, & Calderwood, 2013; Mo, Yang, Hu, Calaway, & Nickey, 2011) and in college GPAs (Ackerman et al., 2013; Flowers, 2008). However, much of the research related to academic benefits of AP fails to account for fundamental differences between AP and non-AP students or other variables that influence achievement. 
Research indicates that rigorous high school coursework positively influences students’ learning experiences and achievement. Long, Conger, and Iatorola (2012) analyzed the influence of high school courses on student achievement and found that more challenging courses in high school facilitated higher achievement for students. Graduation rates increased when minority students engaged in rigorous coursework before the end of 10th grade (Long et al., 2012). AP coursework and test scores influence students standardized test performance (Ackerman, Kanfer, & Calderwood, 2013; Mo, Yang, Hu, Calaway, & Nickey, 2011;  Fischer, Fishman, Levy, Eisenkraft, Dede, Lawrenz, Jia, Kook, Fruminin, & McCoy, 2016).  Giersch el al. (2019) found that students’ standardized test performance was a strong indicator of college success; but at the same time, found that level of students’ high school coursework was a better predictor of college success. Warne et al. (2015) examined the effect of AP coursework on students’ standardized test scores. In this work, Warne et al. found that simply enrolling in AP coursework did not significantly influence students standardized test scores. However, students standardized test scores were significantly higher when they passed AP exams. Calderwood et al. (2013) also found that students who did not earn AP credits in high school had similar college GPAs as students who did not complete any AP coursework. Calderwood et al. (2013) also found that after HSGPA, average AP test score was the second strongest predictor of students’ academic performance in college. At the same time, Wehde-Roddiger, Trevino, Anderson, Arrambide, O’Conor, and Onwuegbuzie (2012) stated that the number of AP courses taken strongly predicted overall high school GPA and class rank.  Enabling students to take AP exams is important for their college enrollment as well (Chajewski, Mattern, and Shaw, 2011). When students take one, two, or three AP exams in their high school careers they are 171% more likely to enroll in a 4-year postsecondary institution (Chajewski et al., 2011). Evans (2019) found that students earning AP credit in high school earned college degrees within shorter timelines, were more likely to pursue double majors, and more likely to take advanced college coursework.
Kolluri (2018) specifically analyzed the challenges in increasing student access to AP coursework while also ensuring student success in AP courses. Kolluri (2018) noted students’ enrollment gains; however, also acknowledged the challenges minority students face within AP courses. Kolluri (2018) provided three theories explaining minority students’ low performance in AP courses: underrepresented students cannot benefit from AP coursework, ineffective instruction is provided to minority students in AP courses, and AP courses facilitate social reproduction. Kolluri (2018) did not assert that these interpretations are correct but rather suggested that AP research examining minority student performance must transition from largely theoretical methods to more robust experimental approaches. While the theories do not offer a definitive guide to support students in AP coursework, components of the theories can inform future research and targeted efforts to support students in schools.  
This project examines students’ AP performance and experiences aligned with the school’s focus on improving students’ readiness for college aligned to readiness benchmarks aligned to SAT scores and HSGPAs. ESSA guidelines in Illinois define students with HSGPAs of 2.8 or higher as ready for college (Hodara & Cox, 2016). The College Board (2019b) also defined college readiness benchmarks for student scores within the SAT testing suite. These benchmarks define scores for the evidenced-based reading and writing (ERW) section and the math section that indicate strong likelihood of students succeeding in college coursework. The College Board (2019b) defined students as ready for college coursework with an ERW section score of 480 or above and with a math section score of 530 or above in their senior year. Additionally, the College Board (2019b) defined benchmarks for grades 9-11 that schools and students use to assess whether they are on track to meet the grade 12 benchmark. By finding influential components of the school’s AP program, the school can improve AP test scores, HSGPAs, and standardized test scores, all college readiness indicators valued by the school. Additionally, this project can add to the research base related to academic benefits of AP coursework. 
Teacher Quality, Professional Development, and Student Learning 
Students’ learning experiences in AP coursework are highly influenced by the quality of the instruction they receive within these courses. Teacher quality is the most important mechanism for improving student achievement (Wiliam, 2020a). Teacher quality is influenced by numerous factors including curriculum quality, class size, teacher planning time, available resources, and the skills of the teachers (Wiliam, 2020b). Kyriadekes (2009) asserted that teacher quality is integral for student learning. Seidel and Shavelson (2007) showed that teacher quality is instrumental in improving student achievement. Professional development and learning opportunities are an effective way to improve teacher practice. A large body of educational research evidence professional development as an effective means to improve teacher instruction and student achievement (Biancrosa, Bryk, & Dexter, 2010; Darling-Hammond & Bransford, 2005; Desimone & Garet, 2015).  Darling-Hammond, Hyer, and Gardner (2017) evaluated numerous professional development studies and found professional development tangibly improved teaching practices and student outcomes. Teacher training efforts and professional development are effective mechanisms for improving teacher quality (Biancrosa, Bryk, & Dexter, 2010; Darling-Hammond & Bransford, 2005; Desimone & Garet, 2015).  Harris and Sass (2011) stated that teachers can substantially improve their performance when they engage in professional development related to improving their content knowledge and pedagogical knowledge. This type of professional development was found to improve student performance as well.
	Research has explored the link between teacher professional development and students’ AP learning and achievement as well. Klopefenstein (2003) asserted that effective professional development was a key component for schools to develop and maintain quality AP programming. Classroom instruction and teacher practices are highly influential on student learning and achievement in AP courses (Hallet and Vanegas, 2011; Lichten, 2010). Fischer et al. (2016) found that teachers’ knowledge, experiences, and professional development linked to AP courses predicted students’ performance on AP science examinations.  Fischer, Fishman, Dede, Eisenkraft, Frumin, Foster, Lawrenz, Levy, and McCoy (2018) found that professional development directly influences AP teacher instruction. Fishman et al. (2013) and Frumin et al. (2018) asserted that online AP teacher communities provided influential profession learning that improved student performance in AP coursework. Frumin et al. (2018) stated that effective learning components of these online communities included access to AP teaching resources, connecting with AP teacher colleagues, and implementing quality instructional practices into classrooms.
AP Coursework and Student Learning Perceptions
Additional research has analyzed how AP coursework influences students’ perceptions of their learning and development of academic skills. Park, Kaine, and Wimmer (2014) reviewed qualitative research linked to student experiences in AP programming. Park et al. (2014) categorized findings into themes including AP coursework’s influence on peer relationships, teacher-student relationships, students’ perceptions of success, self-image, and college preparedness. Findings within the review revealed that students believed they developed academic skill sets, improved self-perceptions as learners, peer-learning skills, and perseverance through AP coursework.  Renbarger and Long (2019) assessed AP coursework and programming as part of larger analysis of intervention programs for high-potential students and college success. Within their review, Renbarger and Long (2019) found that students enjoy challenging courses and access. Hertberg-Davis and Callahan (2008) reported that students enjoyed several environmental components in AP classrooms including college-level learning environments, access to highly-motivated and academically talented peers, and sophisticated learning conversations between and among teachers and peers. At the same time, Renbarger and Long (2019) stated that students do not always experience these high-quality AP learning experiences. AP students also reported teachers being unprepared to provide effective instruction in AP courses and a lack of AP learning opportunities in particular contexts. 
Literature Review Synthesis
This literature review has revealed several important takeaways from this project’s design. Relevant findings from this literature review inform important project components. First, challenging coursework improves student achievement; however enrolling students in AP coursework does not guarantee success or imminent college readiness. Schools need to critically analyze student performance on AP exams and other relevant student achievement measures including standardized test scores and GPA. Additionally, teacher quality and teacher instruction are critical for improving overall student learning but also in AP classrooms. Professional development is a viable mechanism for improving teacher quality and instruction. Additionally, the quality of teachers’ professional development experiences directly impacts AP student performance. Finally, AP coursework helps students cultivate learning skills and techniques outside of course-content knowledge and skills. Learning within AP coursework teaches students to take ownership of their learning and develop learning skills such as peer collaboration, time-management, perseverance, and self-confidence. Each of these findings provide important context and guidance regarding this project's conceptual framework and design. 
[bookmark: _hiaq6d7xk8y4][bookmark: _Conceptual_Framework_and]Conceptual Framework and Research Questions
	Based on elements of relevant findings included in the review of literature, this project addresses three research questions to assess the influence of AP coursework on students’ college readiness and to decipher the effect of teachers’ professional development on students’ AP achievement: 
1. What is the relationship between AP programming and college-readiness indicators such as AP tests, GPAs, and SAT testing suite scores?
2. What is the relationship between AP coursework and student perceptions of their learning and college readiness?
3. What is the relationship between teachers’ professional development experiences and students’ AP achievement?
	The first two research questions assess elements of student achievement and perceptions of college readiness and inform the conceptual framework for this project. Conley (2014) defined four keys to college and career readiness for students: key cognitive strategies, key content knowledge, key learning skills and techniques, and key transition knowledge and skills: 
[image: ]
The first research question assesses student performance and achievement through AP tests, GPAs, and SAT testing suite scores. These elements align with the key cognitive strategies and key content knowledge components of Conley (2014). The project’s assessment of AP test scores, GPA, and SAT testing suites scores will analyze student performance within key cognitive strategies and key content knowledge.  The second research question assesses students’ college-readiness perceptions resulting from AP coursework. Conley’s (2014) college-readiness keys align with the focus of this project’s second research question. Through direct engagement with students, the project analyzes student perceptions of their college readiness in line with Conley’s (2014) college readiness keys.  The theoretical framework model included below illustrates how analysis from the first research question and the second research question will inform the projects assessment of AP coursework and students’ 
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The third research question focuses on AP teacher professional development and instruction in AP courses. Fisher et al. (2016) employed a modified version of the “Dynamic Model of Teacher Learning and Change” used by Opfer and Pedder (2011) to assess the influence of teacher learning and professional development on students’ AP achievement. By focusing specifically on aspects of teacher instruction and teacher professional development, Fisher et al. (2016) assessed how these areas influenced AP student achievement. At the instructional level, this work analyzed how teachers employed high-leverage instructional practices within AP courses. High-leverage practices include strategic explanations and modeling of content, practices, and learning strategies, understanding student thinking and development, and facilitating group-learning opportunities for students. Within professional development, Fisher et al. (2016) used common components of quality professional learning defined by Desimone (2009). These components include content-focused learning, active learning, coherence, duration, and collective participation. This project will use both the teacher instruction and teacher professional development frameworks of Fisher et al. (2016) to analyze AP teacher instruction and professional learning at the school.  The included model describes this project’s framework for how teachers’ AP professional development influences their classroom instruction and student performance. The framework supposes that development opportunities directly influence teachers’ instruction and the learning experiences they design for students. The quality of instruction and learning experiences then directly influences AP student performance and achievement. 
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	The project’s research question analysis includes both quantitative and qualitative data to enhance understanding of students’ college-readiness and AP teachers’ professional development. Student achievement data from the school’s learning management system was initially collected, cleaned, and organized for the graduating classes of 2016 through 2021. Initial data collection included students’ cumulative GPAs, AP test scores, and SAT testing suite scores. SAT testing suite growth scores were calculated for students’ progress through PSAT 8/9 through the SAT. Additionally, the number of AP exams taken per student was calculated along with the students’ AP exam passage rates. 
Students’ AP exam scores were added to the dataset and analyzed for students in the graduating classes of 2019, 2020, 2021 and 2022. Overall achievement data informed components of research question 1 and research question 2. For research question 1, quantitative analysis was conducted to assess the influence of AP coursework on students’ GPAs and SAT scores. For research question 2, additional analysis was conducted to sort students into Meets, Exceeds, and Below performance categories for college-readiness achievement. These categories further informed student college-readiness focus group conversations to assess potential differences and trends between and among performance levels. For research question 3, College Board AP Summary reports were collected for years 2016 to 2020. Course-level AP performance was analyzed to sort AP courses and teachers into High, Standard, and Below performance categories for analysis within research question 3. This analysis influenced inquiry related to teacher interviews and professional development opportunities. Additional data collection and data analysis components are organized below by research questions.
Research Question 1: What is the relationship between AP programming and college-readiness indicators such as AP tests, GPAs, and SAT testing suite scores?
Data Collection
	Data collection and analysis for research question 1 specifically analyzed the relationship between AP exams and SAT scores and AP exams and cumulative GPA for class of 2020 and class of 2021 students. While additional graduating class data were collected, students in the classes of 2020 and 2021 reflect students whose high school careers coincided with the school’s AP enrollment efforts. By focusing on these student groups, data analysis garnered better insight into the current influence of AP coursework on students’ college-readiness performance measures. The content knowledge and skills assessed on AP exams and the SAT assessment aligns with Conley’s (2014) first and second college readiness keys: key cognitive strategies and key content knowledge. 
Data Analysis
Class of 2020 and class of 2021 analyses were conducted separately. Class of 2020 data included 2017 through 2020 AP exam scores and SAT testing suite data from 2016 through 2019. Class of 2021 data included 2018 through 2020 AP exam scores and SAT testing suite data from 2017 through 2020. Illinois’ annual spring SAT administration was pushed to fall 2020 for class of 2021 students. As a result, class of 2021 SAT scores reflect performance in the fall of students’ senior year. Class of 2020 SAT data reflects student performance in the spring of their junior year. Because of the differing timelines for SAT data, data analysis for each class was completed independently.  GPA analysis included four years of weighted and unweighted GPA data for the class of 2020, and three years of weighted and unweighted GPA data for the class of 2021. Simple linear regression analyses were conducted for numerous data points. For the classes of 2020 and 2021, regression analyses assessed the relationship between the number of AP exams passed and both SAT scores and cumulative GPAs. Additionally, the relationship between the number of passed AP exams and SAT scores and cumulative GPA was also assessed through regression analyses. 
Independent sample t-tests were also conducted to compare students with incoming PSAT 8/9 scores between 650 and 990 and their GPA, SAT total scores, and SAT suite growth scores. These analyses examined the effect of AP coursework on college readiness indicators for students with similar achievement profiles. For the class of 2021, 240 students received PSAT 8/9 total scores between 650 and 990. The 650 to 990 range reflects students below the 1000 point AP Potential threshold that took at least one AP test. Within this range, college readiness achievement indicators were compared for students taking at least one AP exam and students taking zero AP exams. Additional independent sample t-tests were also conducted for class of 2021 students who took AP Human Geography in grade 9. This analysis compared grade 11 college-readiness achievement between grade 9 students earning a score of 3 or better on the AP Human Geography exam and grade 9 students earning a score of 2 or below on the AP Human Geography exam. Grade 9 AP Human Geography analysis was also conducted for students with AP Potential scores below 1000 to assess the influence of grade 9 AP performance for non-traditional AP students. 
Research Question 2: What is the relationship between AP coursework and student perceptions of their learning and college readiness?
Data Collection
Student achievement data for the class of 2021 was analyzed as part of initial analysis for research question 2. PSAT 8/9 data and grade 12 SAT data were used to compute SAT suite growth scores for students. PSAT 8/9 data was used as an initial data point for students' achievement upon entry to high school. Six-semester cumulative GPA, grade 12 SAT scores, and number of passed AP exams were used as measures of students' college-readiness at the start of their senior year. These student achievement measures were used to group students into Below, Meets, and Exceeds achievement groups. A PSAT 8/9 total score of 1000 was used as an initial threshold for students’ incoming achievement. The SAT testing suite uses an absolute scale where total scores on any test in the suite reflect the same level of achievement. In addition, this score threshold was informed by College Board AP Potential expectancy tables that define students with a 1000 SAT total score as having a 50% chance of earning a 3 or better on the AP Human Geography exam. Scholz (2014) stated that AP Human Geography is a course College Board recommends as an AP option for grade 9 students. Additionally, AP Human Geography is the predominant grade 9 AP course offering at Romeoville High School. SAT growth scores, passed AP exams, and GPA were used as additional criteria to assess students’ college-readiness achievement throughout high school. 
Class of 2021 Overall Achievement Data
	Grad Year Class
	PSAT 8/9
	Weighted GPA
	Unweighted GPA
	SAT
	SAT Suite Growth

	Class of 2021
	813
	2.89
	2.70
	976
	167



Class of 2021 Overall AP Achievement Data
	Grad Year
Class
	Three-year AP exam total
	AP exams taken all students
	AP exams taken AP students
	AP exams passed all students
	AP exams passed AP students
	% All students with 1 passed AP exam
	% AP students 1 passed exam
	% passed exams AP students

	2021
	544
	1.27
	3.4
	.62
	2.39
	26%
	69%
	49%



Each of these measures were assessed against the PSAT 8/9 1000 total score to create student groups. While the PSAT 8/9 total score was used as a threshold for each of the groups, SAT growth, passed AP exams, and GPA were used as additional data points that informed achievement groupings. Students within each of the groups fit at least one of the criteria for SAT growth, passed AP exams, or GPA.  
Class of 2021 AP Student Performance Group Analysis
	Group
	PSAT 8/9 Score
	SAT Growth
	Passed AP exams
	GPA

	Below
	x≥1000
	x < 200 points
	x< 2 exams
	x<3.20

	Meets
	x≥1000
	200-220 points
	x≥1
	x>3.20

	Exceeds
	x<1000
	x>200 points
	x>1
	x>3.20



Analysis informed student groups and the following mean data for each achievement level. 
Class of 2021 AP Student Performance Group Summary Data
	Group
	N Students
	Mean GPA
	Mean SAT Total
	Mean SAT Growth
	AP Pass %

	Below
	37
	3.13
	1165
	139 points
	29%

	Meets
	50
	3.96
	1225
	210 points
	69%

	Exceeds
	53
	3.75
	1164
	292 points
	63%



After student achievement groups were created, purposive sampling was employed, and students were invited to participate in virtual Zoom focus group conversations within each achievement category. Invites times were targeted to students in each category; however, students did not know their assigned achievement group. Few students replied to initial focus group invitations, so multiple focus group conversations were conducted within each student group. Seven total focus group conversations were conducted with 24 students.  In total, qualitative data was collected from eight Meets expectations students, nine Exceeds expectations students, and seven Below expectations students. 
Recruitment for below expectations students was challenging; no below expectations students responded to the initial focus group invitation, and only one below student responded to the second focus group invitation. Two additional focus group meetings were scheduled for below expectation students. Because of the remote learning framework in VVSD, focus group conversations were not able to be scheduled simultaneously. Focus group questions were created specifically for this project and outlined in a formal focus group protocol document. Questions aligned with Conley’s (2014) college-readiness keys and focused on students’ learning experiences in AP coursework and their perceptions of their college-readiness as a result of AP coursework. Garnering information from students in these areas informed analysis of student progress towards Conley’s (2014) college-readiness keys.
Data Analysis
	Student focus group conversations were coded through MAXQDA qualitative data analysis software. Conley’s (2014) college readiness indicators were used as codes for qualitative data analysis. Conley’s (2014) college readiness keys informed qualitative codes: key cognitive strategies, key content knowledge, key learning skills and techniques, and key transition knowledge and skills. The table below provides additional context for the types of learning and experiences aligned to codes:
	College Readiness Code
	Learning Experiences in Codes 

	Key Cognitive Strategies
	Organizing Learning, Problem-Solving Skills, Organize, Meaning Making, Monitoring Progress, Testing Knowledge

	Key Content Knowledge 
	Content Knowledge components, Connections between concepts, Challenging Learning, Effort in Learning, Depth of Knowledge, 

	Key Learning Skills & Techniques
	Time Management, Note Taking, Reading Skills, Technology, Progress Monitoring, Motivation in class, Self-Efficacy as learners, Study Skills, Learning Techniques

	Key Transition Knowledge & Skills
	Future Goals, Course of Study, College Environment and Culture, Career Opportunities, Post-Secondary Norms, College Course Expectation



Focus group transcripts were analyzed and coded in MAXQDA software. Initial coding identified student reflections related to each of the Conley (2014) college readiness keys. Results of coding were analyzed and sorted for the full group and for each of the student performance levels to decipher potential themes and trends specific to each level. 
Research Question 3: What is the relationship between teachers’ professional development experiences and students’ AP achievement?
Data Collection
	For research question 3, purposive sampling was employed, and AP teacher interviews were conducted with 14 of the school’s 25 AP teachers. The full group of 25 AP teachers has an average of 14 years overall teaching experience in the school and five years of AP teaching experience. AP teachers in the interview sample had an average of 13 years teaching in the school and six years of AP teaching experience. All 25 AP teachers were invited to participate in interviews. A formal interview protocol instrument was developed for the interviews. Interview questions focused on teachers’ professional development experiences related to AP instruction and overall classroom instruction. After teacher interviews, 2019 and 2020 AP exam data for 12 AP subject exams was examined to assign AP courses and teachers to High, Standard, and Below performance groups. Performance groupings helped assess the relationship between professional development and AP achievement. AP Potential expectancy tables from the College Board were used to determine how well students at specific SAT achievement levels performed on AP subject exams. The College Board (2020) uses its expectancy tables to communicate how likely a student is to pass specific AP subject exams based on their SAT suite performance. As part of research question 3 analysis, all AP courses taught by teachers in the interview sample were analyzed as part of teacher performance group analysis. Using AP Potential expectancy tables enabled the project to decipher how well students performed on AP exams relative to College Board projections. The table below is an example of an AP Expectancy table for the AP Biology exam. 
[image: ]
The AP expectancy table illustrates the likelihood of students with SAT suite total scores passing the AP Biology exam. In this example, students with an SAT suite total score of 910 have a 10% chance of earning a 3 or better on the AP Biology exam, and students with an SAT suite total score of 1220 have a 90% chance of earning a 3 or better on the AP Biology exam. Within this project, using AP potential expectancy tables facilitated analysis of how well students performed on AP exams relative to AP expectancy projections. This analysis helped uncover AP courses where students were performing at High, Standard, and Below levels. Overall, students' relative performance analysis informed course and teacher performance group assignments.  
Data Analysis Course and Teacher Performance Levels
	Teachers included in the interview sample provided instruction within 14 different AP courses. Overall, 2019 and 2020 AP exam performance were analyzed for 12 AP courses at the school. Two AP courses were excluded from analysis: Calculus AB and Calculus BC. The teacher interviewed for Calculus AB is in her first year teaching the course, so available data did not apply to this teacher’s instruction.  Also, the College Board does not offer AP Potential expectancy tables for Calculus BC. For the 12 courses included in AP Potential review, 2019 and 2020 AP exam subject score rosters were used to identify students for further SAT suite analysis. Within each AP subject score roster, students’ most recent SAT suite scores were compiled, and students were assigned to expectancy levels based on SAT suite performance. Ten expectancy levels were used for each AP exam. Each level reflected a range of SAT suite scores in that expectancy level and the relative likelihood of students in that level passing the subject’s AP exam. Student score rosters for each exam year were analyzed to compile the number of students in each level. The table below is an example of how this analysis was completed within AP Biology. 
2019 AP Biology Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 910
	1
	.05
	.05

	2
	920-960
	0
	.15
	0

	3
	970-1000
	0
	.25
	0

	4
	1010-1030
	1
	.35
	.35

	5
	1040-1060
	0
	.45
	0

	6
	1070-1090
	2
	.55
	1.1

	7
	1100-1120
	1
	.65
	.65

	8
	1130-1160
	2
	.75
	1.5

	9
	1170-1210
	1
	.85
	.85

	10
	1220 and above
	18
	.92
	16.2

	Total 
	-
	26
	-
	20.7

	Passed Exams
	-
	-
	-
	21 



The table reflects the type of analysis for each of the AP courses and subjects linked to the teacher interview sample. By multiplying the number of students within each expectancy level, an expected number of passed exams was generated. The number of projected passed exams in each expectancy level were added together to calculate the overall number of projected passed exams. 
	These expectancy tables were generated for each of the 14 exams based on 2019 and 2020 AP testing data. After expectancy tables were created and calculated for each exam and each year, overall projected and passed exams were added together to assess two-year projected vs. actual performance. The total number of projected passed exams was divided by the number of passed exams to create a two-year AP performance index score. The table below reflects the combined analysis for the 2019 and 2020 AP Language and Composition exam. The 2019-2020 AP performance index score reflects that students’ passed exam performance is 81% of the projected performance. 
	Exam Performance
	2019 AP Language & Composition
	2020 AP Language & Composition
	Total 
	2019-2020 Performance Index

	Passed
	54
	74
	128
	-

	Projected
	68.86
	88.71
	157.57
	.81



After calculating the performance index for 14 exams, overall course performance was ranked, and teachers linked to the assigned course performance rankings. Teachers were assigned randomly assigned numbers after interviews. Course level performance groups were linked to teachers through analyzing gaps in performance index rankings. The table below reflects overall course performance rankings, teacher alignment, and course performance groups. Five course groups were assigned high performance rankings; six course groups were assigned standard performance rankings, and three course groups were assigned low performance rankings. Performance groupings were assigned based on notable breaks within performance-index scores
Sorted Overall AP Performance Index by Course
	AP Subject
	2019-2020 Performance Index
	Linked Teachers
	Performance Group

	European History
	1.35
	7, 9
	High

	Biology
	.997
	12
	High

	Psychology
	.965
	14
	High

	U.S. History
	.931
	1, 7, 9
	High

	Statistics 
	.903
	11
	High

	Literature & Composition
	.869
	4, 6
	Standard

	Macroeconomics
	.822
	1
	Standard

	Language & Composition
	.812
	2
	Standard

	Human Geography
	.807
	13
	Standard

	Microeconomics
	.621
	1
	Low

	Environmental Science
	.55 (2020)
	10
	Low

	Physics 1
	.353
	3
	Low

	Calculus AB
	N/A
	5
	Standard

	Calculus BC
	N/A
	8
	Standard



AP Course Performance Index Groupings
	Group
	Performance Index Range
	Number of Teachers Linked to Courses

	High 
	1.35-.903
	6

	Standard
	.869-.807
	7

	Low
	.621-.353
	3



Data Analysis: Teacher Interview Analysis
Teacher interviews were analyzed and coded using MAXQDA qualitative data analysis software. Full group and performance level group analyses were conducted. Professional development codes were separated between formal and informal opportunities and AP focused and instructional focused opportunities. Overall, eight codes were created for analysis: outside formal AP development, outside formal instructional development, inside formal AP development, inside formal instructional development, outside informal AP development, outside informal instructional development, inside informal AP development, and inside informal instructional development. These codes were developed to capture the type of learning opportunities shared in teacher interviews and where these opportunities occur. The table below provides additional context for the types of development opportunities aligned to each code: 
	Professional Development Codes
	Development Opportunities in Codes 

	AP Formal Outside
	AP Institutes, College Board AP workshops, AP Classroom workshops, Local AP conferences and workshops, State National AP conferences and workshops

	AP Informal Outside
	Networking with AP teachers, Informal work and conversations with AP teachers, Book reads, Online AP forums, Online AP resources, AP teacher social media groups

	 AP Formal Inside
	Institute Day Workshops for AP teachers, Early Release Workshops for AP teachers

	AP Informal Inside
	Teacher conversations with course teams, Teacher exemplar grading, Teacher planning conversations

	Instructional Formal Outside
	Formal Instructional workshops, PD events, Instructional conferences, 

	Instructional Informal Outside
	Networking with teachers, Online resources, Analysis of student data, Instructional social media, Book reads, Informal conversations and meetings with teachers

	Instructional Formal Inside
	Institute Day Workshops, Early Release Workshops, Departmental training initiatives.

	Instructional Informal Inside
	Teacher conversations with course teams, Cross-curricular teacher conversations, Teacher planning conversations, 



Professional development codes informed coding of 14 AP teacher interview transcripts. Professional development opportunities were identified and organized in the initial coding process. After initial coding, an additional analysis of teacher interviews transcripts was conducted. Coded teacher interview data was analyzed for all teacher interviews and for each teacher performance level. These analysis levels were completed to identify trends and findings for the overall group and to identify trends and findings for each teacher performance level: Below, Standard, and High. 
Data Analysis Considerations
	While a wealth of data was collected as part of the project, numerous considerations were accounted for in the project design. At the same time, some data considerations remain even after trying to account for these factors in the project’s design. For research question 1, class of 2020 and 2021 analyses were conducted separately to account for how the Covid-19 pandemic influenced the 2020 AP exams and SAT testing. Because class of 2021 SAT data comes from a fall 2021 administration date, SAT total score analysis was conducted separately. AP exams taken and passed were included in data analysis. Taking and passing AP exams are influential for students’ college-readiness achievement. For qualitative elements of research question 2 and research question 3, developed codes informed analysis of teacher interview and student focus group transcripts. Two rounds of coding for teacher interviews were conducted to improve reliability and overall analysis.  
[bookmark: _Findings]Findings
	Overall findings were informed by data analysis and are organized by research questions within this section. Additionally, discussion of findings is included for each research question and provides analysis and connections between findings and the project’s literature review and conceptual framework.  
Research Question 1: What is the relationship between AP programming and college-readiness indicators such as AP tests, HSPGAs, and SAT testing suite scores?
Finding 1: Passing an AP exam in grade 9 significantly benefits students’ college-readiness achievement.
Class of 2020 students and class of 2021 students were specifically targeted in the school’s AP enrollment and programming efforts. AP enrollment efforts targeted class of 2020 students in grade 10. While class of 2020 students took zero AP exams in grade 9, students completed 133 AP exams in grade 10. The school’s AP enrollment efforts expanded to grade 9 with Class of 2021 students. In 2018, class of 2021 students took 118 grade 9 exams, and in 2019, 119 grade 10 exams were completed by class of 2021 students. The school prioritized AP enrollment in grades 9 and 10 for subsequent classes as well. Class of 2022 students completed 150 AP exams in grade 9 and 137 exams in grade 10. Class of 2023 students completed 141 grade 9 exams in 2020 AP testing. The school shifted its grade 10 AP focus for class of 2022 students by enrolling students into year-long AP European History instead of semester-long AP U.S. Government. The tables below summarize grade-level and graduating class AP exam data linked to the school’s AP enrollment efforts.  
Grade 9 and Grade 10 AP Tests by Testing Year

	Testing Year
	Human Geography
Grade 9 Tests
	European History
Grade 10 Tests 
	U.S. Government
Grade 10 Tests

	2017
	0
	9
	0

	2018
	118
	20
	113

	2019
	150
	4
	115

	2020
	133
	124
	13



Grade 9 and Grade 10 AP Tests by Graduating Class
	Graduating Class
	Total AP Tests Grade 9
	Total AP Tests Grade 10

	Class of 2019
	0
	17

	Class of 2020
	0
	133

	Class of 2021
	118
	119

	Class of 2022
	150
	137

	Class of 2023
	141
	N/A



	Overall, AP exam data evidence significant increases in AP participation in both grades 9 and 10. Class of 2021 students represent the first graduating class at the school with access to grade 9 AP Human Geography coursework. The classes of 2022 and 2023 displayed continued growth in grade 9 AP participation as well. For class of 2022 students, the shift to grade 10 AP European History enrollment created full-year AP experiences for students compared to previous graduating classes’ semester experience in AP U.S. Government. Participation data represents one layer of analysis; however, AP exam passages rates are significant as well. AP exam passage rates were also examined for grade 9 and grade 10 AP tests. 
Grade 9 AP Exam Passage Rates
	Testing Year
	AP Exam Grade 9
	Passage Rate

	2018
	Human Geography
	49.1%

	2019
	Human Geography
	46.7%

	2020
	Human Geography
	62.4%



Grade 10 AP Exam Passage Rates
	Testing Year
	AP Exam Grade 10
	Passage Rate

	2018
	U.S Government
	23.0%

	2019
	U.S. Government
	28.7%

	2020
	European History
	62.1%



Grade 9 and grade 10 AP exam data display improved student performance on AP exams. For 2020 AP exams, grade 9 AP Human Geography test passage rates significantly increased compared to 2018 and 2019 data. The improved passage rates coincide with improved participation data. Overall, 2020 Human Geography AP data show both increased participation and improved student exam performance. Grade 10 AP European History test data also illustrates improved AP exam performance for class of 2022 grade 10 students. In the first year of grade 10 students taking the AP European history exam, 62.1% of students earned a score of 3 or better. In 2020, grade 10 AP European History exam passage rates far exceed previous years’ grade 10 data on the AP U.S. Government exam. While these exams are different, the increased passage rate for grade 10 student is notable. 
	Additional findings related to students’ grade 9 AP exam performance assessed the influence of passing an AP in grade 9 on college-readiness achievement in grade 11. Data for class of 2021 students who took the AP Human Geography exam was analyzed. Initial analysis analyzed differences between students taking the AP Human Geography exam in grade 9 vs. students passing the AP Human Geography exam in grade 9. The following table illustrates grade 11 college-readiness achievement for both groups. 
Class of 2021 AP Human Geography Performance and College-Readiness Achievement
	Grade 9 Student Group
	N
	PSAT 8 Score
	Grade 11 SAT
	SAT Suite Growth
	Grade 11 Weighted GPA
	Grade 11 Unweighted GPA

	Passed AP Human Geography exam
	52
	957
	1209
	252
	3.85
	3.26

	Did not pass AP Human Geography exam
	53
	895
	1080
	187
	3.29
	2.87



For class of 2021 students taking the AP Human Geography exam in grade 9, independent samples t-tests were conducted for SAT total scores, SAT suite growth, and GPA to compare students who scored 3 or better on the exam vs. class of 2021 students who scored 2 or below on the exam.  Because of several missing student data points, the number of students in some comparison groups deviated from the total sample for each group. The 50 class of 2021 students who passed the AP Human Geography exam (M=1209, SD=104.12) compared to the students 48 students who did not pass the exam (M=1080, SD=115.44) demonstrated significantly better SAT total scores, t(98)=5.81, p=7.99e-8. The 48 class of 2021 students who passed the AP Human Geography exam (M=252, SD=79.05) compared to the students 46 students who did not pass the exam (M=187, SD=98.76) demonstrated significantly better SAT suite growth, t(94)=3.53, p=.00. 
GPA comparisons also revealed significant differences between groups. The 52 class of 2021 students who passed the AP Human Geography exam (M=3.85, SD=.52) compared to the students 53 students who did not pass the exam (M=3.29, SD=.53) demonstrated significantly better weighted GPAs t(105)=5.48, p=2.98602e-7. Finally, the 52 class of 2021 students who passed the AP Human Geography exam (M=3.26, SD=.43) compared to the students 52 students who did not pass the exam (M=2.87, SD.43) demonstrated significantly better unweighted GPAs, t(105)=4.64, p=.00. These results display numerous college-readiness achievement benefits for students passing an AP exam in grade 9. While these results revealed achievement benefits for students, comparison between students’ incoming PSAT 9 scores displayed significant differences between the passed exam group (M=957, SD=104.91) and the non-passed exam group (M=895, SD=100.76), t(101)=3.03,p=.00. 
	To account for achievement differences between the grade 9 AP Human Geography exam groups, additional independent samples t-tests analysis was conducted to assess the effect of passing an AP exam in grade 9 for students with incoming PSAT 9 scores below the 1000 AP potential benchmark. SAT total scores, SAT growth, weighted GPA, and unweighted GPA were also analyzed for these groups. Additionally, independent samples t-test analysis was conducted to determine if significant differences existed in incoming achievement profiles of both student groups. Thirty-two class of 2021 students with PSAT 9 scores below 1000 passed the AP Human Geography exam in grade 9, while 44 class of 2021 students with PSAT 9 scores below 1000 did not pass the AP Human Geography exam. The table below illustrates college-readiness achievement data for each group. 




Class of 2021 AP Human Geography Performance: Students Below AP Potential Scores
	Grade 9 Student Group
	N
	PSAT 8 Score
	Grade 11 SAT
	SAT Suite Growth
	Grade 11 Weighted GPA
	Grade 11 Unweighted GPA

	Passed AP Human Geography exam
	32
	898
	1165
	268
	3.81
	3.24

	Did not pass AP Human Geography exam
	44
	873
	1066
	199
	3.26
	2.85



The 30 class of 2021 students who passed the AP Human Geography exam (M=1165, SD=92.28) compared to the students 39 students who did not pass the exam (M=1066, SD=105.34) demonstrated significantly better SAT total scores, t(69)=4.08, p=.00. The 30 class of 2021 students who passed the AP Human Geography exam (M=268, SD=80.44) compared to the students 39 students who did not pass the exam (M=199, SD=100.48) demonstrated significantly better SAT suite growth, t(69)=3.08, p=.00. 
GPA comparisons also revealed significant differences between groups. The 32 class of 2021 students who passed the AP Human Geography exam (M=3.81, SD=.41) compared to the students 44 students who did not pass the exam (M=3.26, SD=.51) demonstrated significantly better weighted GPAs t(76)=5.04, p=.00. Finally, the 32 class of 2021 students who passed the AP Human Geography exam (M=3.24, SD=.34) compared to the students 44 students who did not pass the exam (M=2.85, SD.42) demonstrated significantly better unweighted GPAs, t(76)=4.33, p=.00. A significant relationship was found for each of the achievement measures with the below AP potential analysis as well. While these results revealed achievement benefits for students, comparison between students’ incoming PSAT 9 scores did not reveal significant differences between the passed exam group (M=898, SD=75.02) and the non-passed exam group (M=873, SD=67.67), t(76)=1.52.03,p=.133037. These findings evidence that the passed exam group and the non-passed exam group exhibited similar achievement profiles upon entry to high school; however, students who passed the AP Human Geography exam performed significantly better on all college-readiness measures in grade 11.
Finding 2: Students who took more AP exams had higher SAT total scores.
Student college-readiness achievement data was analyzed for students taking between 1 and 5 AP exams. Mean AP exams per student and per AP student were calculated. A positive relationship was identified for students taking more AP exams and three college-readiness measures: SAT total scores, weighted GPAs, and unweighted GPAs. The following tables illustrate AP exam data for the class of 2020 and class of 2021 and how number of AP exams influenced college-readiness outcomes. 
Class of 2020 and Class of 2021 Taken AP Exams

	Grad Class
	N All Students
	N AP Students 
	Total AP Exams
	Mean AP exams per all students
	Mean AP exams per AP student

	2020
	425
	179
	651
	1.53
	3.63

	2021
	430
	160
	511
	1.19
	3.48



Class of 2020 College Readiness Outcomes by Number of AP Exams

	Number of AP Exams
	N Students
	SAT Total
	Weighted GPA
	Unweighted GPA

	1
	38
	1008
	2.93
	2.81

	2
	29
	1066
	3.24
	2.98

	3
	29
	1092
	3.44
	3.08

	4
	21
	1153
	3.71
	3.22

	5
	23
	1142
	3.69
	3.17



Class of 2021 College Readiness Outcomes by Number of AP Exams

	Number of AP Exams
	N Students
	SAT Total
	Weighted GPA
	Unweighted GPA

	1
	32
	1002
	3.11
	2.93

	2
	26
	1110
	3.30
	2.93

	3
	22
	1090
	3.44
	3.03

	4
	37
	1147
	3.60
	3.08

	5
	18
	1156
	3.90
	3.34



Based on these initial findings, additional analysis was conducted to examine the effect of taking AP exams and passing AP exams on college-readiness measures. For the class of 2020 and class of 2021, a simple linear regression was used to predict students’ SAT total score from the number of AP exams taken in their high school careers. The number of AP exams explained a significant amount of the variance in SAT total scores for the classes of 2020 and 2021. For the class of 2020, results indicated that the number of AP exams taken explained 53% of the variance in SAT total scores (R2 =.53, F(1, 175)=198.2, p<.001). Students’ predicted SAT total score is equal to 972.86 + 41.47 when measured in the number of AP exams taken during high school. Class of 2020 students’ SAT total scores increased by 41.47 points for each AP exam taken. For the class of 2021, results indicated that the number of AP exams explained 48% of the variance in SAT total scores (R2= .48, F(1, 145)=48.61, p<.001). Students’ predicted SAT total score is equal to 994.87 + 48.61 when measured in the number of AP exams taken during high school. Class of 2021 students’ SAT total scores increased by 48.61 for each AP exam taken. 
Finding 3: Students who passed more AP exams had higher SAT total scores.
	For the classes of 2020 and 2021, simple linear regression analysis was also used to predict students’ SAT total score from the number of AP exams students passed in their high school careers. Class of 2020 student results indicated that AP exams passed explained .53% of the variance in SAT scores (R2=.53, F(1,128)=147.8, p<.001). Students’ predicted SAT score is equal to 1035.78 + 41.12 when measured in the number of AP exams passed during high school. Class of 2020 students’ SAT total scores increased by 41.12 points for each AP exam passed. For the class of 2021, results indicated that the number of AP exams passed explained 25% of the variance in SAT total scores (R2=.25, F(1, 145)=33.57, p<.001). Students’ predicted SAT total score is 1061.17 + 38.23 when measured in the number of AP exams passed during high school.  Class of 2021 students’ SAT total scores increased by 38.23 points for each AP exam passed. 
Finding 4: Students who took more AP exams had higher weighted and unweighted GPAs. 
Simple linear regression analysis was also used to predict students’ weighted GPA and unweighted GPA from the number of AP exams taken during high school. Class of 2020 results indicated the number of taken AP exams explained 53% of the variance in weighted GPA (R2=.53, F(1, 177)=199, p<.001) and 35% of the variance in unweighted GPA (R2=.35, F(1,177)=97.53,p<.001). Class of 2020 students’ predicted weighted GPA is equal to 2.85+.18 and students’ predicted unweighted GPA is equal to 2.73+.11 when measured in number of AP exams taken during high school. Class of 2020 students’ weighted GPAs increased by .18 grade points for each AP exam taken during high school, and unweighted GPAs increased by .11 grade points for each AP exam taken during high school. 
Class of 2021 results indicated the number of taken AP exams explained 28% of the variance in weighted GPA (R2=.28, F(1, 158)=60.73, p<.001) and 10% of the variance in unweighted GPA (R2=.10, F(1,58)=18.23,p<.001). Class of 2020 students’ predicted weighted GPA is equal to 2.96+.17 and students’ predicted unweighted GPA is equal to 2.81+.09 when measured in number of AP exams taken during high school. Class of 2021 students’ weighted GPAs increased by .17 grade points for each AP exam taken during high school, and unweighted GPAs increased by .09 grade points for each AP exam taken during high school. 
Finding 5: Students who passed more AP exams had higher weighted and unweighted GPAs. 
For the classes of 2020 and 2021, simple linear regression analysis was also used to predict students’ weighted and unweighted GPAs from the number of AP exams students passed in their high school careers. Class of 2020 results indicated the number of passed AP exams explained 52% of the variance in weighted GPA (R2=.52, F(1, 129)=138.9, p<.001) and 43% of the variance in unweighted GPA (R2=.43, F(1,177)=132.2,p<.001). Class of 2020 students’ predicted weighted GPA is 3.15+.18, and class of 2020 students predicted unweighted GPA is 2.85+.12 when measured in the number of passed AP exams during high school. 
Class of 2021 results indicated the number of taken AP exams explained 35% of the variance in weighted GPA (R2=.35, F(1, 109)=57.86, p<.001) and 22% of the variance in unweighted GPA (R2=.10, F(1,109)=30.14,p<.001). Class of 2020 students’ predicted weighted GPA is equal to 3.21+.19 and students’ predicted unweighted GPA is equal to 2.87+.12 when measured in number of AP exams taken during high school. Class of 2021 students’ weighted GPAs increased by .19 grade points for each AP exam passed during high school, and unweighted GPAs increased by .12 grade points for each AP exam passed during high school. 
Finding 6: Taking AP exams benefits students entering high school below AP Potential achievement scores
Because the school has expanded AP opportunities to students with lower achievement profiles, independent samples t-tests were conducted to compare performance of students below AP Potential achievement benchmarks who took AP exams and students below AP Potential achievement benchmarks who did not take AP exams. Initial analysis included class of 2021 students with PSAT 8/9 scores below 1000 who took 1 AP exam during high school. The range of PSAT 9 scores for these students was 650 to 990. Class of 2021 students within the 650 to 990 PSAT 8/9 score range who did not take AP exams were then identified for comparison. The table below reflects grade 12 college-readiness achievement profiles for students in each group:
Class of 2021 Students Below Grade AP Potential Scores
	Student Group
	N
	GPA
	SAT Total
	SAT Suite Growth

	1 AP exam or more
	99
	3.49
	1086
	222 points

	0 AP exams
	141
	2.61
	894
	130 points



Independent samples t-tests were conducted for GPA, SAT total scores, and SAT Suite Growth. The 99 students who took at least one AP exam (M=3.49, SD=.51) compared to the 141 students who did not take an AP exam (M=2.61, SD=.50) demonstrated significantly better cumulative GPAs, t(238)=13.21, p=.00. The 99 students who took at least one AP exam (M=1086, SD=119.56) compared to the 141 students who did not take an AP exam (M=894, SD=121.08) demonstrated significantly better SAT total scores, t(238)=12.16, p=.00. Finally, the 99 students who took at least one AP exam (M=222, SD=95.60) compared to the 141 students who did not take an AP exam (M=130 points, SD=95.59) demonstrated significantly better SAT growth scores, t(238)=6.27, p=1.66984e-9.
Research Question 1 Discussion
	For research question 1, findings indicate that AP coursework benefits students in attaining college-readiness measures in high school. Students who passed AP exams in grade 9 exhibited significantly better college readiness outcomes in grade 11. These results were evident in full group achievement data and for students scoring below AP Potential benchmarks in grade 9.  These findings indicate that the school should continue its grade 9 AP enrollment efforts and consider ways enable more students to pass AP exams in grade 9. In addition, taking AP exams and passing AP exams improves students' achievement related to SAT total scores and both cumulative weighted GPA and unweighted GPA. These results align with other AP research that found that rigorous AP courses improve students’ standardized test scores and GPA (Ackerman, Kanfer, & Calderwood, 2013; Mo, Yang, Hu, Calaway, & Nickey, 2011; Fischer, Fishman, Levy, Eisenkraft, Dede, Lawrenz, Jia, Kook, Fruminin, & McCoy, 2016). Research question 1 findings differ from other AP research in how students benefit from passing an AP exam compared to taking an AP exam. Research indicates that students achieve at much higher levels on college-readiness measures and college performance when they pass an AP exam (Warne et al, 2015). Within this project, the difference between passing an AP exam and taking an AP exam was relatively small for both SAT total scores and GPA. While the school should focus on improving AP exam passage rates, these findings indicate that getting students to take AP exams confers benefits for college-readiness achievement as well. 
Additionally, analysis indicated students within similar achievement profiles achieved at higher college readiness achievement levels when they took at least one AP exam. Students taking at least one AP exam who entered high school below AP Potential achievement profiles significantly outperformed students with the same incoming achievement profile on GPA, SAT total scores, and SAT suite growth. These findings indicate that AP enrollment efforts should continue at the school and that more emphasis should be placed on additional students taking AP exams. 
Research Question 2: What is the relationship between AP coursework and student perceptions of their learning and college readiness?
Student focus group conversations were analyzed to decipher significant findings for the overall group and for students within each achievement level. Eight focus group transcripts were analyzed and coded for analysis, and 273 coded college-readiness perceptions were recorded. Questions within the focus group protocol instrument included questions about students’ general AP learning experiences and did not focus on specific college-readiness keys. Analysis found 111 Key Learning and Skills codes accounting for 40.7% of coded college-readiness perceptions and 83 Key Content Knowledge codes accounting for 30.4% of coded college-readiness perceptions. These college-readiness keys were the most often coded keys within the overall group. Analysis found 61 Key Transitional Knowledge codes that accounted for 22.3% of coded perceptions. The least coded readiness key was Key Cognitive strategies accounting for 18 coded perceptions and only 6.6% of all coded perceptions. 
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Finding 7: Key Cognitive Strategies was the least coded key for all student groups
Coded college readiness keys were also analyzed by student performance groups to assess trends within and between student groups. Some differences were revealed between student groups. 
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Overall, Key Cognitive Strategies perceptions were the least identified code for all student groups with only 18 total perceptions identified. Exceeds groups students accounted for nine instances of coded data within this key, while Meets students only shared two coded data points. Conley (2014) outlined problem formulation, research, interpretation, communication, and precision and accuracy as “think” components of the Key Cognitive Strategies. Interpretation components of this key relate to how students analyze and interpret information, while the communication components relate to how students organize and construct learning. The precision and accuracy components of the key considers how student monitor and confirm their learning and knowledge. 
The relative low proportion of data in this key indicates that students struggled to identify elements of their AP learning experiences related to developing these cognitive skills. Because Exceeds group students shared half of the perceptions within this key, it may show that these students are more aware of how their skills have developed within this area. For example, one Exceeds group student shared, “AP courses require us to articulate our thoughts and be able to hold to conversations about our thoughts. It’s not just saying, ‘I agree with you.’ It’s more we need to support why we agree.” This student’s reflection illustrates communication components of Key Cognitive Strategies. Exceeds students more readily shared reflections related to how they organize information and learning within AP courses. Another Exceeds group student shared, “I think that one thing my AP courses have taught me is how to explain my thinking more concisely.” In this case, the student is sharing that AP courses do not just require students to accumulate knowledge skills, but rather AP courses also require students to consider how they organize that knowledge and strategically share that knowledge in different contexts. 
Key Cognitive Strategies reflections from students also uncovered that AP coursework requires students to monitor their learning and make meaning of content at a faster pace. When asked about challenging components of AP courses, another Exceeds group student shared, “AP material is very quick when you’re learning it. You don’t spend much time focusing on one part. I think now I am able to process information and write it down quickly.” Each of these student reflections align to Conley’s (2014) Key Cognitive Strategies college readiness key and illustrate unique aspects of AP courses that develop their college readiness within this key. AP coursework enabled numerous students to develop withing Key Cognitive Strategies, particularly within the communication and precision components of the key. 
Coded Key Cognitive Strategies Perceptions by Student Group
	Student Group
	# of Key Cognitive Perceptions

	Full Group
	18

	Exceeds
	9

	Meets
	2

	Below
	7



Finding 8: Exceeds and Meets group students shared Key Transitional Knowledge perceptions at higher rates than Below Group students
Conley (2014) defined components of Key Transitional Knowledge as elements that align with students entering the “go” phase of college readiness. Exceeds and Meets group students shared Key Transitional Knowledge reflections more often than Below group students. Conley defined five elements within this key: contextual, procedural, financial, cultural, and personal. All coded perceptions within this key linked with contextual, financial, and cultural components. For both Meets and Exceeds group students, contextual perception data related to college aspirations and college norms and culture. Students shared that their college aspirations for enrollment, coursework, and major were influenced by their AP coursework. Additionally, students shared that AP coursework immersed them in classes and with peers that they believed gave them a glimpse of norms and culture within college coursework. Within cultural components, students developed a sense of college coursework expectations, and students believed that developing this knowledge will aid in the college transition.
 One Meets group student stated, “(AP Courses) really gave us the opportunity to do this work as an introduction to college coursework.” Another Exceeds student shared, “Learning it’s just going to be different in college. AP just gives you the base idea of what it’s going to be like when we’re in college.” These student reflections illustrate how students’ AP learning experiences exposed students to post-secondary learning expectations and environments and how having these experiences facilitated their readiness in this key. Additional student reflections evidenced that AP coursework developed their sense of readiness for success in college coursework as well. “After taking AP classes, I feel like I could handle the workload in college. I feel like I am prepared for it,” shared an Exceeds group student. Another Meets group student said, “I think that AP coursework definitely prepares you for what it’s going to be like after high school.” Selected Meets group and Exceeds group student quotes display AP coursework moving beyond exposure to college coursework expectations and towards developing students’ efficacy for successful in college learning. Overall, components of AP courses exposed Meet and Exceeds group students to college-level learning experiences and developed their confidence for success in future coursework. 
	Within the Key Transitional Knowledge key, Meets and Exceeds group students also shared that they developed within the aspirations element of the key. More specifically, coded aspirational reflections linked to AP coursework informing their future courses of study. Students’ experiences in AP coursework helped them consider potential areas for future study and to examine how they might pursue these areas in college. For example, an Exceeds group student stated, “I am going for a medical degree as well and learning about some of this content in high school helped me with how it’s going to be before college.” Additionally, a Meets group student said, “When it comes to my science and math classes, I don’t see them as I want to use them in college for credit, but they give me some of that knowledge while I am in high school.” Both quotes provide explicit examples of the aspirations key and AP coursework aiding in student readiness for future courses of study. Having these opportunities in high school enabled students to explore content through a future-focused lens. Because AP courses aligned to college-level learning experiences, students believed that their experiences could inform their college majors and course selections. 
Financial elements of the Key Transitional Knowledge key were also highly influential for students. The opportunity to earn credits for college coursework motivated students to pursue AP coursework and influenced their motivation to engage in AP classes. Saving money on tuition and assisting in the number of required classes for college graduation were influential. “Getting those AP credits, so you won’t have to pay as much in college was motivating to me. It is definitely why I sort of gravitated towards (AP coursework),” an Exceeds group student said. Another Exceeds group student shared, “I don’t think I’m going to realize how much I need that credit until I am in college, and then I’ll be thankful for passing all these AP courses and getting that credit.” Other students shared similar reflections as well, “I went to an after-school assembly and they talked about college credit and immediately my mom was like, ‘You're going to do that because college is going to be expensive,’” said a Meets group student. These student reflections illustrate that college-credit earned through AP courses is a motivating factor for students to pursue AP coursework. At the same time, it is a factor that motivates students while they are in AP classes as well. “I think about (the credit) sometimes. I might not be motivated to do something for class, but then I think about the credit, and it helps me,” shared a Meets group student. Students perceive the value conferred by college credit in AP courses as a component that also motivates them to engage in learning tasks and assignments.  
While many Key Transitional Knowledge and Skills components relate directly to early college experiences, student perceptions illustrated that AP coursework supported students’ development within these areas. Exceeds and Meets group students shared many reflections aligned to this key. Navigating AP courses with a college atmosphere and college expectations helped students garner a glimpse of college-level learning. Additionally, opportunities to earn college credit in AP coursework fostered student awareness of college costs and motivated students’ engagement in AP classes. Considering the benefits of earning college-credit while in high school, motivated students to persevere through AP learning challenges and work diligently to pass AP exams. 
Finding 9: AP Coursework is highly influential in developing Key Content Knowledge and Key Learning Skills and Techniques for AP students
More than 70% of all coded college readiness perceptions aligned with Key Content Knowledge and Key Learning Skills and Techniques. Within Key Content Knowledge, most coded student perceptions linked to attitudes towards learning content. While some differences exist in overall percentages of Key Content Knowledge perceptions between student groups, Below, Meets, and Exceeds students’ responses in this key overwhelmingly aligned with attitudes towards learning content. Specifically, students shared perceptions related to AP classes’ challenge level and the effort required to be successful in AP coursework. In reflecting on their AP learning experiences, students often shared that their first AP experience reflected more challenging content learning and a “pace” of learning that was unlike their previous experiences; however, students enjoyed the challenge. For example, an Exceeds group student shared this reflection regarding her initial experiences in AP Human Geography, “It was much more stressful. The homework load was much greater than usual, and we were moving much faster in the units and covering a lot more information.” Another Meets group student stated, “I think for me, taking more advanced classes has always been something that I've done because I enjoy learning at a bit of a higher speed.”
As a result of increased challenges in AP courses, students shared that they needed to work harder to be successful. “AP really forces you to try and work super hard throughout the year. You have to be accountable for yourself in AP,” said an Exceeds group student.  Another Meets group student shared, “In AP classes it's different from like a standard class or just an honors class. There's more stress and I feel like it's more of like a positive stress because you’re learning more.” Students were challenged by components of AP courses; however, they enjoyed these challenges and believe it benefited their development as students. Additionally, the AP exam at the end of courses challenged students to retain knowledge and skills throughout the school year, “I think I can speak for everyone on this one. It's very, very stressful trying to retain all the knowledge that you've learned from the entire year. It's definitely a lot of expectations but it's kind of expected, I mean it's you know Advanced Placement.”  Students shared that AP learning challenges continued in their future AP courses. Exceeds and Meets group students often shared that they enjoyed the challenge and rigor of these courses and that they valued how these courses pushed them to learn more. 
Students’ focus group reflections illustrated that AP coursework was highly influential in developing within Key Learning Skills and Techniques as well. Conley (2014) outlined “ownership of learning” and “learning techniques” as subcomponents of Key Learning Skills and Techniques. Coded responses from students illustrated development within each of these areas resulted from AP learning. Ownership of learning perceptions aligned with goal setting, persistence, motivation, and help seeking. Similar to coded perceptions related to attitudes towards learning content, the rigor and challenge of AP courses influenced students’ motivation and persistence. “I feel like the challenge does motivate me more. I like knowing that it’s going to challenge me. I feel like that what motivates me to do the work,” said a Meets groups student. Additionally, another Exceeds group student stated, “(In AP courses), it’s like you motivated yourself more to push yourself throughout the end of the year.”  While these courses were challenging, students were motivated by these challenges and worked hard to be successful. Students also shared that they took ownership of their learning through help-seeking and developed self-efficacy as learners ready for college coursework. For example, an Exceeds group student spoke specifically regarding how AP learning helped them seek help from teachers, “Reaching out to teachers and getting hands on asking for help. I’m always meaning to ask questions, and I am not afraid to ask questions, because I know that I’ll be confused on something. I don’t leave it behind like, oh well, I don’t get it at all. I make sure I understand.” 
Students also shared that AP coursework facilitated development of learning techniques: time management, test-taking skills, memorization, study skills, and collaborative learning. The cumulative nature of AP exams contributed to students developing more effective learning techniques. Because students need to retain knowledge and skills throughout the school year, they approached their content learning more strategically. Numerous students cited the end-of-year AP exam as an influential factor in their learning. “Knowing that I had an end goal. I was going to have to remember everything and that motivated me. I started making study guides after every unit. I tell myself that I have to keep going to learn,” stated an Exceeds group student. While another Meets group student shared, “You're setting yourself up because like you're trying to remember everything. Instead, it's like memorizing and not forgetting about it because you know that you're going to have to know it for a longer period of time. You're making sure you're learning it, not just memorizing it.” These reflections exemplify AP students developing strategic learning approaches as a result of AP exams. To be successful in AP, students needed to apply a more cumulative focus to their learning. Another Exceeds group student shared reflections related to specific study techniques develop as the result of AP exams, “I felt very prepared for tests. I had all my packets and all my work set aside and a little part of my room. It was all the work we had and it was beneficial for my studying.” 
Students also developed more effective studying techniques for long-term learning and memorization in AP courses. For example, one student shared that AP exams helped develop a better approach to studying and time management skills. “There's so much pressure, so I studied more because I was really nervous about it. But I've gotten much better with study habits. I don’t do that every unit thing where I study right before the test,” said an Exceeds group student. Balancing the demands of numerous AP courses and effectively tracking their progress in AP content also enabled time management development for students. In reflecting on their overall experiences in AP courses, a Meet group student stated, “We’ve taken AP courses and learned how to go the extra mile and how to study. We'll be prepared for more studying in college. We know how to manage our time while also taking multiple classes.” Taking numerous AP courses provided students with a simulated college experience. Students believed that their experiences navigating AP courses and developing more effective studying techniques enhanced their readiness for similar experiences in college. 
Collaborative learning was another development area with Key Learning Skills and Techniques. AP coursework enabled students to become collaborative learners who worked together with AP peers to learn content and achieve success. Students leveraged their peers as resources to engage in study groups and for motivation and accountability. For example, an Exceeds group student stated, “It’s been motivating when I have someone else to kind of piggyback off of and hold that accountability with each other. We have a lot of that in AP courses because we’re always having to work together.” While another Meets group student reflected, “We make study groups after school, and we want to make sure we're going to be set for the test. We're going to do good on that test. We ask each other. ‘When are you available after school? Do you have an extra resource to help learn this? We're just wanting more information to make sure we do good.” Other students shared similar reflections related to collaborative learning and studying.
Further, students also shared that they benefited from a collaborative culture of learning in AP courses. “Like minded students or friends in AP classes try to help you with the workload. In AP everyone's like. ‘Okay, we want to get a five on the test we're going to work for it,” an Exceeds group student said. The combination of challenging AP coursework and culminating end-of-year AP exams influenced students’ collaborative learning efforts and facilitated their development within this area of the Key Learning Skills and techniques key.
Research Question 2 Discussion
	Research question 2 findings suggest that AP coursework supports students’ development within each of Conley’s (2014) college readiness keys. Full-group data from student focus groups indicated that AP coursework facilitated the most development within Key Content Knowledge and Key Learning Skills and Techniques. The challenge and rigor of AP coursework was influential for students' growth in each of these areas. Students garnered positive attitudes towards challenging learning experiences and effort in Key Content Knowledge.  In Key Learning Skills and Techniques, AP courses helped students take ownership of their learning through practicing goal setting, persistence, motivation, and help seeking opportunities. Learning Techniques development aligned to time management, study skills, testing-taking skills, and collaborative learning. 
While Exceeds groups students shared the most reflections related to Key Content Knowledge and Key Learning Skills and Techniques, these areas were oft shared among all three student achievement groups. Exceeds and Meets group students shared more Key Transitional Knowledge perceptions compared to Below group students. The difference between groups could be the result of the higher college-readiness achievement profiles of Exceeds and Meets students. Students in both Exceeds and Meets groups have met or surpassed numerous college readiness indicators. Their overall achievement may have enabled them to think more deeply about their transition to college. While Below group students might meet some college-readiness indicators, they have fallen short of achievement projections in at least one college-readiness indicator. Below group students shared reflections related to AP coursework challenges and work ethic; however, Below group students shared few reflections related to specific learning and studying techniques as a result of AP learning. 
Research Question 3: What is the relationship between teachers’ professional development experiences and students’ AP achievement?
Finding 10: AP related professional development opportunities represent the most common type of learning within the interviewed teacher sample
Overall analysis of professional development opportunities from coded teacher interviews assessed professional development trends with types and frequency of professional development opportunities. Overall, 14 teacher interviews elicited 458 coded professional development experiences for all teachers. AP-specific professional development opportunities represented the most common coded professional development opportunities for the full teacher sample. Internal AP informal learning opportunities (129 coded opportunities) and outside formal AP learning opportunities (124 coded opportunities) were the most often shared professional development opportunities for the full teacher sample. All interviewed teachers shared professional development opportunities related to AP.  Thirteen teachers engaged in informal AP professional development opportunities outside of school. Formal professional development opportunities for AP and for overall instruction were the least coded professional learning opportunities. 
Professional Development Overall Coded Data
	Code
	Number of Coded PD Opportunities
	% of Coded PD Opportunities
	# of Teachers

	AP Formal Inside
	7
	1.45
	5

	AP Formal Outside
	124
	27.23
	14

	AP Informal Inside
	129
	27.95
	14

	AP Informal Outside
	78
	16.39
	12

	Instructional Formal Inside
	8
	1.93
	5

	Instructional Formal Outside
	26
	6.27
	7

	Instructional Informal Inside
	66
	14.94
	14

	Instructional Informal Outside
	20
	3.86
	7
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Finding 11: Teacher data from “High” AP subject performance group displays differences compared to “Standard” and “Below” performance levels   
Professional development trends for qualitative data were also assessed within each of the AP subject performance levels to identify potential differences between groups. The average number of development opportunities shared per teacher within each performance group represents one of the first notable trends for High-performance group teachers. Coded development opportunities represent coded statements regarding teachers’ professional development experiences. Overall, High-performance group teachers shared 195 coded development opportunities and 39 coded development opportunities per teacher. Six teachers in the Standard-performance group shared 168 development opportunities for an average of 28 development opportunities per teacher. Below-performance group teachers shared 83 coded development opportunities for an average of 27 opportunities per teacher. 
	Performance Group
	Coded Development Opportunities
	N Teachers
	Average Per Teacher

	High 
	195
	5
	39

	Standard
	168
	6
	28

	Below
	83
	3
	27



Proportions of coded professional development types were analyzed as well to identify additional differences between performance groups. The charts below illustrate the proportion of coded development opportunities for each development code. 




AP Professional Development Opportunities by Performance Group
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High-performance group and Below-performance group teachers most frequently shared professional development linked to informal AP learning opportunities within the school. This area was the second most common professional development type for Standard-performance group teachers. Often, AP informal learning opportunities within the school linked to teachers engaging in planning conversations related to AP courses and analysis of student progress and data. Notably, several High-performance group teachers shared how collaborative informal AP learning influenced their practice in AP courses. One team of AP teachers for a High-performance group course engaged in regular, collaborative informal AP learning. This team of teachers compares test data, makes instructional changes, and builds shared AP knowledge. “Every test we look at together and see if there are questions that stand out. We look at getting rid of questions or changing how we teach or emphasize something in a review session,” stated a teacher on this team. These informal learning opportunities also enabled teachers to provide feedback on their AP teaching, “We really look for ways to get better. We give each other feedback all the time. A lot of time we can say, ‘look at how much better we’re doing with that,’” stated another teacher within this teacher team. High-performance group teachers also shared how informal observations influenced their AP teaching, “I go into his class and then he comes into mine. We observed each and chat a bit. I get a lot of this and being able to see how he teachers AP and the structure of his courses.” These High-performance group reflections illustrate high-level informal AP learning that substantively influences AP instruction and teaching. For other AP teachers, informal internal AP learning opportunities included planning conversations with AP colleagues regarding content and progress; however, numerous High-performance group reflections revealed more substantive informal AP learning within the school. 
Standard group teachers shared formal AP learning opportunities most often; this category was the second most common category for both High  and Below group teachers. Summer AP Institutes represented the predominant formal AP learning opportunity. All teachers attended an AP Summer Institute before they started teaching their AP course. Teacher reflections related to AP Summer Institutes uncovered that these experiences helped teachers gain an initial understanding of the course and helped them prepare for AP teaching. “I felt like that week really got me into the course and gave me at least a strong foundation for the course. I could put something in place and then start building on it from there,” stated a High-performance group teacher. A Standard-performance group teacher said that attending the AP Summer Institutes multiple times gave them more opportunities to dig deeper into the course. Additionally, teacher interviews revealed that connections made with other AP teachers at AP Summer institutes often led to other informal AP learning opportunities including Facebook groups, email lists, and shared resource spaces like Google Drive and Google Classroom. 
The proportion of development opportunities shared by each group were similar for numerous professional development types. A notable finding between performance groups relates to AP development opportunities vs. instructional development opportunities. High-performance group teachers engaged in instructional development opportunities more often than both the Standard and Below performance groups. While AP development opportunities were most common for each group, High performance group proportion of development opportunities was 64% AP and 36% instructional. The Standard-performance group teachers development proportion illustrated 82% AP-related and 18% instructional-related, and the Below group teachers development proportion was 75% AP-related and 25% instructional-related. The charts below illustrate the differences between groups. 
AP Development Opportunities vs. Instructional Development Opportunities
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 The most significant development area contributing to the differences between the performance groups relates to formal instructional development opportunities. High-performance group teachers were much more likely to engage in learning opportunities directly linked to instructional practices. Formal instructional development opportunities accounted for 11.4% of opportunities shared by High-performance group teachers. On the other hand, formal instructional development opportunities for Standard performance group teachers accounted for only 2.2% of coded opportunities and 4.3% of coded opportunities for Below performance group teachers. Overall, teachers linked to high-performing AP courses more actively pursued and engaged in professional development opportunities linked to formal instructional practices. One High-performance group teacher shared that they believe it is necessary for teachers to actively pursue instructional learning opportunities, “I think that’s what any good teacher has to keep doing. They have to keep learning and building capacity.”
Several high-performance group teachers pursed formal learning opportunities related to cognitive science of learning principles and how to implement these practices into their AP classrooms. Teachers’ learning pursuits in this area helped them infuse more effective learning principles into their classes and enabled students to develop more effective learning and study strategies themselves. “I think (learning sciences) is the biggest thing I’ve been able to incorporate and that’s from learning more about it at a conference I attended…I’m building in content they haven’t seen in a bit and having discussions about what answers they think are right,” a High-performance group teacher reflected. Other High-performance group teachers attended the same science of learning conference and implemented similar learning strategies into their AP classes, “In class we’re doing things that are interactive with these strategies because it’s going to make their learning stick when we quiz them all the time. Even if the students don’t do well, it benefits them and reinforces content. We’ve done a lot in designing our courses with these strategies.” For these teachers, this formal instructional learning experience led to more informal instructional learning opportunities. Their learning related to the cognitive science of learning continued through collaborative books reads and discussions on the topic. “Reading the book continued to help with these foundational aspects of our course. It’s yielding results and we’re seeing a lot of good things because of it,” a High-performance group teacher said. 
High-performance group teachers’ reflections related to learning science principles and their professional development pursuits are significant. First, these teachers intentionally pursued learning opportunities linked to instructional strategies in their classrooms. Pursuing this experience tangibly influenced their instruction in AP classes and created opportunities for students to improve their own learning techniques and study habits. Additionally, instructional learning opportunities at the first conference led to additional informal instructional learning opportunities through additional books reads and collaboration with AP teacher colleagues. Overall, these instructional learning experiences have informed substantive changes to AP courses and implementation of research-based instructional practices. Further, teacher reflections regarding student performance and AP test performance data indicate that these practices are influencing students’ AP achievement. On the other hand, Standard group and Below group interview data included far fewer instructional learning opportunities and few instances of AP teacher collaboration linked instructional professional development. 
 Other High-performance group teacher data indicated that some teachers use student achievement to inform their instructional learning pursuits. For example, one teacher shared that they use student performance data from AP exams to inform content-area instructional professional development opportunities to pursue, “I’m looking at the data and that’s an eye opener. I think I have got to do something to learn more, then I go back and get a refresher course in that unit. I try to learn more wherever I see a dip in student performance. That’s where I normally spend my summer.” Additionally, this teacher shared that she believes her development efforts in this regard improve students’ learning the following year. “I call these areas my ‘projects’ as the topics and instruction that I want to focus on the next year, and I have seen that my students perform best in these areas the next year.” Reflections shared by this teacher reveal an intriguing connection between students’ AP exam performance data and the teacher’s professional development pursuits. Another High-performance group teacher stated, “I looked at some of my performance data and was like, ‘I need some strategies to help students,’ and the conference I attended was perfect to get some of those strategies.” Both reflections provide examples of teachers critically using student performance to inform their own learning related to instructional strategies in AP coursework. At the same time, enhanced learning is again translating to improved student performance. 
Strategic and targeted instructional learning opportunities shared by High-performance group teachers represent a differentiating factor in their professional development. While Standard-group and Below-group teachers shared some examples of instructional learning related to AP teaching, High-performance group teachers shared these examples much more frequently. All teacher groups shared AP development opportunities most often; however, many reflections related to teachers garnering knowledge related to overall AP course structures and content. On the other hand, instructional learning opportunities shared by High-performance group teachers evidenced teachers enhancing instructional knowledge and translating that knowledge into practice. Both anecdotal reflections and AP performance data display that improved instruction from instructional professional development influences student achievement. 
Finding 12: For AP exams linked to teacher interview sample, total number of passed AP exams often falls short of College Board projections
	By using the previously described AP Performance Index, additional AP exam performance was conducted. Overall, AP exam performance was analyzed for 14 AP subject exams. For most AP courses analyzed, student performance fell short of College Board passed AP exam projections. In the 2019-2020 AP Performance index analysis, only one AP course, European History, exceeded AP performance projections overall. Five courses, European History, Biology, Psychology, U.S. History, and Statistics displayed exam performance within 90% of AP performance projections. Four courses, Literature, Macroeconomics, Language and Composition, and Human Geography, displayed exam performance between 87% and 81% of AP performance projections. Three courses, Microeconomics, Environmental Science, and Physics 1 displayed exam performance between 61% and 35% of AP performance projections. 
2019 and 2020 AP Performance Index Summary
	AP Subject
	2019 Performance Index
	2020 Performance Index
	2019-2020 Performance Index
	2019-2020 Performance Index Growth

	European History
	1.51
	1.33
	1.35
	-.18

	Biology
	1.02
	.97
	.99
	-.04

	Psychology
	.84
	.99
	.97
	.15

	U.S. History
	.77
	1.07
	.93
	.30 

	Statistics 
	.83
	1.00
	.90
	.18

	Literature & Composition
	.69
	1.02
	.87
	.44

	Macroeconomics
	.83
	.80
	.82
	.03

	Language & Composition
	.78
	.83
	.81
	.05

	Human Geography
	.79
	.82
	.81
	.03

	Microeconomics
	.68
	.51
	.62
	-.16

	Environmental Science
	N/A
	.55
	N/A
	N/A

	Physics 1
	.14
	.58
	.35
	.44

	Calculus AB
	N/A
	N/A
	N/A
	N/A

	Calculus BC
	N/A
	N/A
	N/A
	N/A



While analysis for combined 2019 and 2020 data evidence only one course where student performance exceeded AP potential projections, 2020 exam data exhibited four courses at or above AP potential projections: European History, U.S. History, Statistics, and Literature and Composition. Additionally, comparing AP performance index growth between 2019 and 2020 illustrates improvement for numerous AP courses. Literature performance increased by .44 and Physics 1 growth also increased by .44. European History was the only course to exceed performance in both 2019 and 2020. While the 2020 performance index for European History fell by .18, 123 more students took the European History test in 2020. More specifically, the school supported grade 10 student enrollment in European History in the 2019-2020 school year. The strong performance of class of 2022 students in their sophomore year bodes well for future AP performance. 
Research Question 3 Discussion
	Research question 3 findings illustrate several important considerations for this project. First, AP learning opportunities are the predominant form of professional development for AP teachers in the sample. Teacher interviews revealed that all AP teachers are offered opportunities to attend an AP Institute linked to the AP courses they teach. Often, first year AP teachers use the AP Institute experience to gain better understanding of course content, sequence, and resources. Teachers’ learning during their first AP Institute is often more passive. They listen to presenters and other teachers share their experiences.  Teacher learning becomes more collaborative and active at future AP Institutes. Teachers shared that they begin to look for ways to enhance their instruction at additional institutes. All teachers in High performance classes shared that they attended multiple AP Institutes in their time teaching AP courses and made tangible changes and improvements to their courses and instruction. AP Institutes also offer teachers access to other informal AP development opportunities. Several teachers joined email groups or online communities based on their interactions with other teachers at AP Institutes. Local AP Conferences were another common development opportunity shared by teachers. Teachers shared that these opportunities were valuable for the access they had to discuss their teaching with colleagues from other districts teaching the same AP courses. 
	Research question 3 analysis revealed several important components of High-performance group teachers and their professional development. High-performance group teachers shared more coded development opportunities than Standard and Below performance groups indicating that High-performance group teachers more actively pursue professional learning opportunities. Additionally, High-performance group teachers more frequently engaged in instructional-focused professional development that aligned with content-area knowledge and overall instructional strategies. Teachers shared that instructional development opportunities helped them translate their content knowledge into AP classes. In addition, collaborative instructional learning was apparent for several High-performance teachers through shared knowledge building and teacher observations opportunities. At the same time, all High-performance group teachers shared that some of their professional development opportunities were informed by analyzing student performance data from AP exams. Analyzing AP Instructional Planning Reports revealed areas and content where students performed poorly on AP exams. High performing teachers actively engaged in formal and informal learning opportunities to enhance their own knowledge in these areas and to transfer that knowledge to AP course content.	
For all performance groups, informal learning opportunities occur regularly. Many informal development opportunities shared in interviews related to collaborative interactions with teachers inside and outside the school. Some teachers informally discussed ideas and instruction with content-area colleagues, while other teachers engaged in informal learning with AP teacher colleagues. Several teachers shared their experiences as part of a team of AP teachers that regularly discuss, plan, and collaborate around AP instruction and content-area learning. The European History and U.S. History team includes several common members and these teams regularly engage in collaborative learning. Findings indicate that these development opportunities are translating to improved instruction and student performance based on the AP performance index. Additionally, Literature and Composition teachers were included in the teacher interview sample. Teachers on this team shared that in 2020 they engaged in more frequent informal learning discussions and opportunities and that these opportunities informed instructional improvements. From 2019 to 2020, Literature and Composition exhibited the largest singular gain in the AP Performance Index. 
[bookmark: _Recommendations]Recommendations
Findings from research question 1, research question 2, and research question 3 inform overall project recommendations. At the same time, key themes from the review of literature and other relevant AP programming research inform components of recommendations as well. Recommendations align with the school’s mission and improvement efforts related to AP coursework and improving students’ college readiness achievement. Recommendations provide strategies and avenues for the school’s collective AP efforts to expand and further impact student achievement and learning experiences. 
Recommendation 1: Expand AP enrollment efforts in grade 9 and grade 10 for AP Human Geography and AP European History
	Five-year Romeoville High School AP enrollment and participation data evidence significant gains for students’ participation in AP coursework and AP exams. With these enrollment and participation gains, overall exam passage rates and the percentage of AP students passing AP exams have decreased. However, project findings influence this recommendation for the school to continue its enrollment and exam taking efforts. Overall, a significant relationship was found for both taking and passing AP exams and SAT total scores and GPA. Taking AP exams and passing AP exams impacts students’ college-readiness achievement. Project findings also evidence that students with non-traditional AP achievement profiles benefit from AP coursework. Findings related to students with incoming PSAT 8/9 scores in the 650 to 990 range evidenced that students within that achievement range experience significant gains in college-readiness indicators. For the class of 2021, 99 students in the 650 to 990 score range took at least 1 AP exam and outperformed students in the same score range on GPA, SAT total scores, and SAT Suite growth. At the same time, 141 students within the same score range did not take an AP exam and displayed much lower college-readiness achievement outcomes. The larger number of non-AP students in this score range indicates that targeting additional students for enrollment in AP coursework could elicit more achievement gains for more students. These students might not pass AP exams in their initial AP coursework; however, they are making important college-readiness achievement gains. 
Previously cited findings illustrated the expansion of AP Human Geography and AP European History enrollment and test performance in 2019 and 2020. Students' strong performance in these early high school AP courses are indicators for potential AP performance improvements at the school. Class of 2022 students are the first graduating class at the school with high participation levels in grade 9 AP Human Geography and grade 10 AP European History. School leaders should specifically analyze class of 2022 students’ future college-readiness achievement. Targeted analysis for the class of 2022 will illustrate how increased grade 9 and grade 10 participation influences college-readiness achievement in grade 11. 
In addition, because of students' success in grade 9 and grade 10 AP programming, additional students should be identified for AP enrollment. While students’ performance in these courses is strong, students who take the course and do not pass the exam in their freshman year may benefit as well. Rodriguez, McKillip, and Niu (2013) found that grade 10 students who took AP European History exam and earned scores of 1 or 2 were more likely to pass an AP exam in grade 11 or 12. Expanding enrollment for grade 9 students in AP Human Geography can serve as an introductory AP experience for students. Student focus group findings indicated that students perceived AP Human Geography as a valuable AP learning experience that introduced them to the challenges of AP coursework. Additionally, findings indicated that students who passed the AP Human Geography exam in grade 9 performed significantly better in grade 11 college-readiness indicators. At the same time, students started cultivating elements of Conley’s (2014) college readiness keys in grade 9 and further developed in these areas as they progressed through additional AP coursework. In European History in grade 10, students continue their development as AP learners and continue their progress towards meeting college-readiness achievement benchmarks while having a strong chance of passing the AP European History exam. 
School leaders and AP teachers will need to collaborate around this recommendation. As part of the placement process, school leaders will need to analyze incoming student achievement data and engage eighth grade teachers in placement conversations. Increasing enrollment in grade 9 AP Human Geography and grade 10 European History will likely require additional course sections. School leaders will need to analyze how to best assign teachers to additional course sections. Assigning current AP Human Geography teachers may impact assignments for other AP courses. On the other hand, adding new teachers to additional sections will require training and transition for newly assigned AP teachers. Planning components of this recommendation will need to balance these demands. 
Recommendation 2: Develop targeted support opportunities and programs for AP students with non-traditional AP achievement profiles
	While project findings uncovered that AP enrollment efforts have tangibly impacted students’ achievement and college readiness, these successes have been achieved without specific support programs for AP students. The school has developed a positive culture around AP courses and students embracing the challenges of rigorous learning experiences. This culture has developed through AP promotional events, AP celebrations, and schoolwide efforts for AP inclusivity. Kolluri (2018) found that positive AP school cultures support improved AP achievement. However, more specific, targeted support programs may help students improve their AP exam performance. Chajewski, Mattern and Shaw (2011), Gagnon and Mattingly (2016), and Kettler (2017) found that providing support to students while they are enrolled in AP coursework can improve students’ exam performance. Burton et al. (2002) asserted that targeted and personalized learning opportunities support students’ AP achievement. Kyburg, Hertberg-Davis, and Callahan (2007) found that providing students with a network of support that includes peers, teachers, school leaders, and counselors enabled students to succeed and develop confidence in AP courses. Parker et al. (2019) also found that AP students will pursue help seeking opportunities when they perceive the opportunities as beneficial, and they feel supported by their teachers.  Research indicates that AP-specific support opportunities can improve students’ AP achievement; however, the school does not provide these opportunities to students. 
	One of the first focus areas for AP support should be linked to AP students with non-traditional achievement profiles. Project findings indicate that these students experience gains in SAT total scores and GPA because of their AP experiences. Additionally, findings illustrated that students who pass the AP Human Geography exam in grade 9 displayed significantly higher performance on college-readiness achievement indicators in grade 11. Findings illustrated these benefits for all grade 9 AP students and for grade 9 AP students with incoming achievement below AP Potential thresholds. Targeted support opportunities might help these students improve their AP exam performance and future college-readiness achievement.  Several spaces in the school could facilitate targeted support opportunities. Lunchtime half period “tutorial” classes and after school AP extended learning spaces could be used to provide students with additional instruction and support linked to their AP classes. Kyburg, Hertberg-Davis, and Callahan (2007) found that regular supports for students in AP coursework develops confidence and aids successful learning experiences. AP teachers should provide instruction within these tutorial classes. Linking AP teachers to these spaces will provide students with meaningful instruction and enable teachers and students to forge connections outside of regular class periods. Parker et al. (2019) also found that when students develop strong relationships with AP teachers, it makes them more likely to engage in and benefit from instructional support opportunities. 
	Several identification criteria and strategies could be used for support programs. First, students enrolled in AP Human Geography below the 990 PSAT 8/9 total score should be targeted for initial support opportunities. These students have less than a 50% chance of passing the AP Human Geography exam upon enrolling in the school. Targeted supports that provide additional instruction and learning opportunities to help acclimate students to AP learning could improve students’ exam performance and their achievement linked to other college readiness indicators. Specifically, students in grade 9 AP Human Geography should receive additional learning opportunities and instruction related to success in the course. Learning opportunities should include literacy instruction, content instruction, AP exam practice tests, and feedback opportunities related to students’ AP practice exam performance. AP Human Geography teachers should work closely with AP Human Geography students in lunchtime tutorials, after school learning opportunities, and online learning spaces to bolster student learning and performance. Because project findings revealed significant college readiness benefits for students passing a grade 9 AP exam, these support programs should prioritize students earning a score of 3 or better on the AP Human Geography exam.
Developing an AP Peer Mentoring program is another component of support programing for grade 9 AP students and other grades as well. Tenenbaum et al. (2014) stated that peer mentors can facilitate academic growth for high school students. Pluth et al. (2015) found that peer mentoring can improve student engagement in challenging coursework. The school already includes AP students in AP promotional programs and student transition opportunities. Leveraging AP students as AP mentors for grade 9 and grade 10 students would provide peer support to students as well. Student focus group findings revealed how students developed specific learning skills and techniques aligned to Conley’s (2014) Key Learning Skills and Techniques. AP mentors could provide workshops aligned to some of the learning skills and techniques they developed in AP coursework. While student focus group reflections revealed that AP course demands helped students developed these college-readiness skills, providing grade 9 and grade 10 students with specific instruction and learning opportunities from their peers could accelerate student skill development. Additionally, student mentors should also provide course content tutoring opportunities within lunchtime and after school learning opportunities. Grade 9 and grade 10 AP students could connect with specific AP mentors as a resource for individual questions or concerns related to AP coursework and AP learning. Grade 9 and grade 10 students who work with AP student mentors will become strong candidates for future AP mentor opportunities.
Conducting additional AP performance index analyses would enable the school to target students in additional AP courses as well. Within this project, AP performance index analysis assessed students projected vs. actual AP exam performance. The AP performance index could inform school-specific student performance groups in need of additional supports. While some courses might target students below AP Potential thresholds, the school-specific analysis supported by the AP performance index will enable the school to support students needing additional support to pass AP exams. 
Implementing components of this recommendation also requires effective collaboration between school leaders and AP teachers. School leaders need to identify grade 9 students for support programming through incoming PSAT 9. Grade 10 students can be identified through AP scores and PSAT 9 scores. Teachers in AP Human Geography and AP European History need to be aware of which students are included in support programs. Teachers will also need to develop learning opportunities within support spaces for students. Plans for teacher assignments and school resources need to be created for these efforts. Also, after school and lunchtime spaces may require additional teacher compensation. For the AP mentoring program, school leaders and AP teachers should work to identify candidates for the program and to develop a training program for mentors that communicates mentor expectations and develops mentors’ abilities to support students. 
Recommendation 3: Develop school-wide college-readiness framework aligned to Conley’s (2014) college readiness keys
	This project used the college readiness keys outlined by Conley (2014) to assess how AP coursework influenced AP students’ college-readiness perceptions. Project findings displayed that students’ AP learning experiences facilitated some development in all four college-readiness keys, and significant development in three of the four college readiness keys.  However, students' development occurred without explicit focus or programming within these areas. While Key Cognitive Strategies, Key Content Knowledge, and Key Learning Skills and Techniques align with students’ experiences in classrooms, defining and communicating these college readiness keys to students, staff, and community members could amplify development for students. Students, teachers, and community members could collaboratively pursue development within all four college readiness keys. Student focus group data provided insight to the link between Conley’s (2014) keys and AP coursework. Additionally, students shared that their “standard” level classes at the school did not facilitate college readiness development the same way as their AP coursework. More specifically, challenge level, effort, norms/culture, and learning techniques are areas where students shared that standard level classes did not support their development as students. 
This project’s scope focused on AP learning and coursework; however, more than 2/3 of students in the school are not part of AP programming. Yet, college readiness is an overarching goal for all students in the school. While this project uncovered that AP programming positively influences college readiness achievement and students’ college readiness perceptions, college readiness is integral for non-AP students as well.  Analyzing ways to link Conley’s (2014) college readiness keys to “standard” level courses and larger schoolwide efforts would enable the school to support all students in their college readiness pursuits. Implementing elements of Conley’s (2014) college readiness keys would easily integrate into AP coursework; however, some of these elements would be more challenging in standard level courses. Teachers would likely need to implement new learning opportunities and instructional techniques. Despite these challenges, creating a focus on college-readiness within standard-level classes will help the school progress towards college-readiness for all students. 
Recommendation 4: Develop strategic plan for internal and external professional development opportunities for AP teachers
	Based on project findings, AP teachers most commonly pursue AP-specific professional development opportunities. The school regularly supports AP teachers in attending formal outside AP development opportunities through AP Institutes and local AP conferences. In addition, teachers regularly engage in internal informal AP learning opportunities through conversations and discussions with AP teacher colleagues that inform instructional planning and course designs. Also, AP teachers engage in informal AP learning opportunities outside of the school through their own knowledge pursuits and connections with outside AP teachers. 
While AP teacher interviews revealed that teachers also engage in development opportunities linked to quality instruction, these opportunities were less frequent within the full teacher interview sample. On the other hand, High-performance group teachers engaged in formal instructional development experiences more frequently than Standard and Below performance group teachers. These opportunities included both formal and informal learning linked to quality instructional practices and content knowledge. Additionally, High-performance group teachers also engaged collaborative learning linked to instructional development. As a result of these findings, it is recommended that the school develop a strategic plan for AP teachers’ professional development. Attending an AP Institute is a formalized first step for AP teachers that supports initial AP learning and instruction; however, there is not a formal plan for AP professional learning after attending the initial AP Institute. The strategic plan should include a vision for teachers to pursue instructional and disciplinary learning opportunities. For AP teachers, professional development related to quality instruction and AP content knowledge improves students’ AP exam performance (Fischer et al, 2016; Klopfenstein, 2003). High-performance group teachers engaged in instructional and content-specific development and translated that learning into their AP instruction. At the instructional level, High-performance group teachers leveraged instructional learning to improve their knowledge and instruction related to content on AP exams. High-performance group teachers also used development opportunities to implement quality feedback principles, cognitive-based learning strategies, formative assessment, and other instructional practices. A strategic professional development plan would engage more teachers in learning opportunities like these that would tangibly improve instruction and teacher performance.
[bookmark: _Conclusion]Conclusion
This project has examined numerous components of AP programming, coursework, and improvement efforts at Romeoville High School. The work within this project has focused on different avenues for Romeoville High School to improve AP achievement and students’ college readiness achievement. Close analysis of student data from numerous graduating classes indicates that AP enrollment efforts have supported improved student achievement on college readiness measures like SAT scores and GPA. Additional student achievement data analysis displayed that AP coursework influences improved college-readiness achievement outcomes for students with non-traditional AP achievement profiles, students that Romeoville High School has targeted in its AP improvement efforts since 2016. Project findings also revealed that students passing AP exams in grade 9 exhibit significantly better performance on grade 11 college-readiness measures. These findings were significant for all students, but also for students with non-traditional AP achievement profiles. AP performance index analysis assessed AP courses linked to the teacher interview sample and identified that numerous passage rates for numerous AP subject tests fell short of AP Potential projections. At the same time, several courses exceeding projections were identified, and several courses exhibited notable growth in 2020 testing. School leadership should conduct similar AP performance analysis for all courses in future testing to identify improvement areas.  
The project’s analysis of qualitative student perception data related to Conley’s (2014) college readiness keys indicated that AP learning experiences develop students’ college readiness within all four college readiness keys. In particular, the challenge and rigor of AP courses enables students to navigate challenging content, exhibit learning resilience, leverage peers for learning support, and develop strategic learning strategies needed for success in college coursework. Student perception data also revealed that students begin planning for their academic futures through exploring AP content. Finally, the project’s engagement with AP teachers illustrated that teachers linked with the highest performing AP courses pursue learning opportunities that enhance their content and instructional knowledge while pursuing AP specific learning opportunities as well. 
While this project has uncovered some notable findings and takeaways for the school’s leadership team to consider in AP planning and improvement efforts, potential limitations and areas for further inquiry exist as well. One limitation relates to elements of 2020 SAT and AP testing and the Covid-19 pandemic. For the SAT, class of 2021 students took the SAT exam in fall 2020 instead of spring 2020. For 2020 AP exam data, AP testing shifted online and assessed the same skills as previous years’ tests. AP subject test average scores were similar to previous years’ tests as well. However, 2020 AP exams were administered under a different framework and that is a point for consideration related to this project’s findings. Data analysis separated class of 2020 and class of 2021 achievement data to account for these differences. Yet, the school should conduct future analysis to ensure project findings are consistent. Teacher interview data was gathered from more than half of all AP teachers in the school; however, the perspective of 11 AP teachers is missing in qualitative data. The school’s remote learning framework for the 2020-2021 school year posed challenges in engaging students and conducting student focus groups. Overall, 24 class of 2021 students were selected for seven focus group conversations, but more than 140 class of 2021 students took at least one AP exam. Future inquiry should engage more students in conversations related to perceptions of their college readiness. 
In relation to AP research and inquiry, this project adds to the research base assessing AP coursework, AP enrollment, and student performance. Research question 1 findings support previous research that evidenced improved SAT scores and GPA for students enrolled in AP coursework. Additionally, few studies have used students AP Potential scores as a mechanism for assessing student achievement related to other college readiness outcomes. Research question 1 findings displayed that students with low AP Potential achievement profiles who took AP exams displayed significantly higher college readiness achievement on GPA and SAT scores. Future research inside and outside the school should examine this relationship more fully. 
For Romeoville High School, next steps and future efforts related to AP should be informed by this project. School leaders will need to build their own knowledge related to components of the project, AP data, and college-readiness measures. School leaders and teachers will need to build understanding of Conley’s (2014) college readiness keys to develop a larger, formal college readiness program. Collaborative planning efforts will also be required for developing AP student supports and the professional development strategic plan outlined in the project’s recommendations.   
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2019 AP Biology Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 910
	1
	.05
	.05

	2
	920-960
	0
	.15
	0

	3
	970-1000
	0
	.25
	0

	4
	1010-1030
	1
	.35
	.35

	5
	1040-1060
	0
	.45
	0

	6
	1070-1090
	2
	.55
	1.1

	7
	1100-1120
	1
	.65
	.65

	8
	1130-1160
	2
	.75
	1.5

	9
	1170-1210
	1
	.85
	.85

	10
	1220 and above
	18
	.92
	16.2

	Total 
	-
	26
	-
	20.7

	Passed Exams
	-
	-
	-
	21 

	Performance Index
	
	
	
	1.02













2020 AP Biology Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 910
	0
	.05
	0

	2
	920-960
	0
	.15
	0

	3
	970-1000
	1
	.25
	.25

	4
	1010-1030
	1
	.35
	.35

	5
	1040-1060
	3
	.45
	1.35

	6
	1070-1090
	1
	.55
	.55

	7
	1100-1120
	2
	.65
	1.3

	8
	1130-1160
	6
	.75
	4.5

	9
	1170-1210
	2
	.85
	1.7

	10
	1220 and above
	6
	.92
	5.4

	Total 
	-
	22
	-
	15.4

	Passed Exams
	-
	-
	-
	15

	Performance Index
	
	
	
	.97















2020 Environmental Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Below  930
	0
	.05
	0

	2
	930-990
	1
	.15
	.15

	3
	1000-1030
	0
	.25
	0

	4
	1040-1070
	0
	.35
	0

	5
	1080-1100
	2
	.45
	.9

	6
	1110-1140
	2
	.55
	1.1

	7
	1150-1170
	2
	.65
	1.3

	8
	1180-1220
	3
	.75
	2.25

	9
	1230-1280
	3
	.85
	3.6

	10
	1290 and above
	0
	.92
	0

	Total 
	-
	13
	-
	9.3

	Passed Exams
	-
	-
	-
	5

	Performance Index
	
	
	
	.54















2019 AP European History Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 820
	2
	.05
	.1

	2
	820-890
	4
	.15
	.6

	3
	900-950
	3
	.25
	.75

	4
	960-1000
	3
	.35
	1.05

	5
	1010-1040
	4
	.45
	1.8

	6
	1050-1080
	3
	.55
	1.65

	7
	1090-1130
	7
	.65
	4.55

	8
	1140-1190
	4
	.75
	3

	9
	1200-1280
	4
	.85
	3.4

	10
	1290 and above
	1
	.92
	.92

	Total 
	-
	35
	-
	17.82

	Passed Exams
	-
	-
	-
	27 

	Performance Index
	
	
	
	1.51














2020 AP European History Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 820
	2
	.05
	.1

	2
	820-890
	4
	.15
	.6

	3
	900-950
	3
	.25
	.75

	4
	960-1000
	3
	.35
	1.05

	5
	1010-1040
	4
	.45
	1.8

	6
	1050-1080
	3
	.55
	1.65

	7
	1090-1130
	7
	.65
	4.55

	8
	1140-1190
	4
	.75
	3

	9
	1200-1280
	4
	.85
	3.4

	10
	1290 and above
	1
	.92
	.92

	Total 
	-
	35
	-
	17.82

	Passed Exams
	-
	-
	-
	27 

	Performance Index
	
	
	
	1.35















2019 AP Human Geography Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 770
	1
	.05
	.05

	2
	780-850
	6
	.15
	.9

	3
	860-900
	10
	.25
	2.5

	4
	910-950
	18
	.35
	6.3

	5
	960-990
	12
	.45
	5.4

	6
	1000-1040
	17
	.55
	9.35

	7
	1050-1080
	13
	.65
	8.45

	8
	1090-1140
	23
	.75
	17.25

	9
	1150-1220
	25
	.85
	21.25

	10
	1230 and above
	10
	.92
	9.2

	Total 
	-
	136
	-
	80.65

	Passed Exams
	-
	-
	-
	64 

	Performance Index
	
	
	
	.79















2020 AP Human Geography Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 770
	0
	.05
	0

	2
	780-850
	4
	.15
	.6

	3
	860-900
	4
	.25
	1

	4
	910-950
	8
	.35
	2.8

	5
	960-990
	20
	.45
	9

	6
	1000-1040
	14
	.55
	7.7

	7
	1050-1080
	17
	.65
	11.05

	8
	1090-1140
	18
	.75
	13.5

	9
	1150-1220
	14
	.85
	11.9

	10
	1230 and above
	6
	.92
	5.52

	Total 
	-
	106
	-
	63.07

	Passed Exams
	-
	-
	-
	52

	Performance Index
	
	
	
	.82















2019 AP Language and Composition Expectancy Analysis
	Expectancy Level
	SAT ERW score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 440
	1
	.05
	.05

	2
	440-470
	1
	.15
	.15

	3
	480-490
	1
	.25
	.25

	4
	500-510
	5
	.35
	1.75

	5
	520
	5
	.45
	2

	6
	530-540
	7
	.55
	3.85

	7
	550-560
	8
	.65
	5.2

	8
	570-580
	11
	.75
	8.25

	9
	590-610
	20
	.85
	17

	10
	620 and above
	33
	.92
	30.36

	Total 
	-
	102
	-
	68.86

	Passed Exams
	-
	-
	-
	54 

	Performance Index
	
	
	
	.78















2020 AP Language and Composition Expectancy Analysis
	Expectancy Level
	SAT ERW score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 440
	1
	.05
	.05

	2
	440-470
	4
	.15
	.6

	3
	480-490
	3
	.25
	.75

	4
	500-510
	11
	.35
	3.85

	5
	520
	3
	.45
	1.2

	6
	530-540
	9
	.55
	4.95

	7
	550-560
	17
	.65
	11.05

	8
	570-580
	10
	.75
	7.5

	9
	590-610
	28
	.85
	23.8

	10
	620 and above
	38
	.92
	34.96

	Total 
	-
	102
	-
	88.71

	Passed Exams
	-
	-
	-
	74 

	Performance Index
	
	
	
	.83















2019 AP Literature and Composition Expectancy Analysis
	Expectancy Level
	SAT ERW score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 500
	2
	.05
	.1

	2
	500-520
	2
	.15
	.3

	3
	530-540
	5
	.25
	1.25

	4
	550-560
	7
	.35
	2.45

	5
	570-580
	5
	.45
	2.25

	6
	590
	5
	.55
	2.75

	7
	600-610
	9
	.65
	5.85

	8
	620-630
	4
	.75
	3

	9
	640-660
	6
	.85
	5.1

	10
	670 and above
	13
	.92
	11.96

	Total 
	-
	58
	-
	35.01

	Passed Exams
	-
	-
	-
	24 

	Performance Index
	
	
	
	.69

















2020 AP Literature and Composition Expectancy Analysis
	Expectancy Level
	SAT ERW score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 500
	5
	.05
	.25

	2
	500-520
	5
	.15
	.75

	3
	530-540
	13
	.25
	3.25

	4
	550-560
	2
	.35
	.7

	5
	570-580
	3
	.45
	1.35

	6
	590
	5
	.55
	2.75

	7
	600-610
	17
	.65
	11.05

	8
	620-630
	8
	.75
	6

	9
	640-660
	6
	.85
	5.1

	10
	670 and above
	13
	.92
	11.96

	Total 
	-
	58
	-
	43.16

	Passed Exams
	-
	-
	-
	44

















2019 AP Macroeconomics Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 910
	0
	.05
	0

	2
	910-990
	0
	.15
	0

	3
	1000-1050
	1
	.25
	.25

	4
	1060-1100
	0
	.35
	0

	5
	1110-1140
	0
	.45
	0

	6
	1150-1190
	1
	.55
	.55

	7
	1200-1240
	3
	.65
	1.95

	8
	1250-1300
	4
	.75
	4.5

	9
	1310-1390
	6
	.85
	5.95

	10
	1400 and above
	7
	.92
	0

	Total 
	-
	17
	-
	13.2

	Passed Exams
	-
	-
	-
	11

	Performance Index
	
	
	
	.83















2020 AP Macroeconomics Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 910
	0
	.05
	0

	2
	910-990
	0
	.15
	0

	3
	1000-1050
	0
	.25
	.25

	4
	1060-1100
	1
	.35
	0

	5
	1110-1140
	0
	.45
	0

	6
	1150-1190
	1
	.55
	.55

	7
	1200-1240
	2
	.65
	1.95

	8
	1250-1300
	2
	.75
	4.5

	9
	1310-1390
	3
	.85
	5.95

	10
	1400 and above
	0
	.92
	0

	Total 
	-
	9
	-
	6.25

	Passed Exams
	-
	-
	-
	5

	Performance Index
	
	
	
	.80















2019 AP Microeconomics Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 860
	0
	.05
	0

	2
	860--940
	0
	.15
	0

	3
	950-1000
	0
	.25
	0

	4
	1010-1050
	1
	.35
	.35

	5
	1060-1090
	0
	.45
	0

	6
	1100-1140
	1
	.55
	.55

	7
	1150-1190
	4
	.65
	2.6

	8
	1200-1250
	7
	.75
	5.25

	9
	1260-1340
	11
	.85
	9.35

	10
	1350 and above
	9
	.92
	8.28

	Total 
	-
	33
	-
	26.65

	Passed Exams
	-
	-
	-
	18

	Performance Index
	
	
	
	.68















2020 AP Microeconomics Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 860
	0
	.05
	0

	2
	860--940
	0
	.15
	0

	3
	950-1000
	0
	.25
	0

	4
	1010-1050
	0
	.35
	0

	5
	1060-1090
	1
	.45
	.45

	6
	1100-1140
	1
	.55
	.55

	7
	1150-1190
	2
	.65
	1.3

	8
	1200-1250
	7
	.75
	5.25

	9
	1260-1340
	5
	.85
	4.25

	10
	1350 and above
	2
	.92
	1.84

	Total 
	-
	18
	-
	13.64

	Passed Exams
	-
	-
	-
	7

	Performance Index
	
	
	
	.51











2019 AP Physics 1 Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 1010
	0
	.05
	0

	2
	1010-1080
	7
	.15
	1.05

	3
	1090-1130
	1
	.25
	.25

	4
	1140-1170
	4
	.35
	1.4

	5
	1180-1210
	7
	.45
	3.15

	6
	1220-1240
	4
	.55
	2.2

	7
	1250-1290
	9
	.65
	5.85

	8
	1300-1340
	7
	.75
	5.25

	9
	1350-1410
	6
	.85
	5.1

	10
	1420 and above
	4
	.92
	3.68

	Total 
	-
	51
	-
	27.93

	Passed Exams
	-
	-
	-
	4

















2020 AP Physics 1 Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 1010
	2
	.05
	.1

	2
	1010-1080
	1
	.15
	.15

	3
	1090-1130
	2
	.25
	.5

	4
	1140-1170
	5
	.35
	1.75

	5
	1180-1210
	8
	.45
	3.6

	6
	1220-1240
	6
	.55
	3.3

	7
	1250-1290
	6
	.65
	3.9

	8
	1300-1340
	5
	.75
	3.75

	9
	1350-1410
	5
	.85
	4.25

	10
	1420 and above
	5
	.92
	4.6

	Total 
	-
	45
	-
	25.9

	Passed Exams
	-
	-
	-
	15

















2019 AP Psychology Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 790
	0
	.05
	0

	2
	790-860
	1
	.15
	.15

	3
	870-910
	2
	.25
	.5

	4
	920-960
	0
	.35
	0

	5
	970-1000
	1
	.45
	.45

	6
	1010-1040
	2
	.55
	1.1

	7
	1050-1080
	2
	.65
	1.3

	8
	1090-1140
	4
	.75
	3

	9
	1150-1220
	5
	.85
	4.25

	10
	1230 and above
	5
	.92
	4.6

	Total 
	-
	22
	-
	15.35

	Passed Exams
	-
	-
	-
	22

















2020 AP Psychology Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 790
	0
	.05
	0

	2
	790-860
	0
	.15
	0

	3
	870-910
	1
	.25
	.25

	4
	920-960
	3
	.35
	1.05

	5
	970-1000
	4
	.45
	1.8

	6
	1010-1040
	2
	.55
	1.1

	7
	1050-1080
	6
	.65
	3.9

	8
	1090-1140
	4
	.75
	3

	9
	1150-1220
	6
	.85
	5.1

	10
	1230 and above
	13
	.92
	11.96

	Total 
	-
	39
	-
	28.16

	Passed Exams
	-
	-
	-
	28

















2019 AP Statistics Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 940
	0
	.05
	0

	2
	940-1000
	0
	.15
	0

	3
	1010-1050
	0
	.25
	0

	4
	1060-1090
	0
	.35
	0

	5
	1100-1130
	0
	.45
	0

	6
	1140-1160
	1
	.55
	.55

	7
	1170-1200
	3
	.65
	1.95

	8
	1210-1250
	2
	.75
	1.5

	9
	1260-1320
	3
	.85
	2.55

	10
	1330 and above
	6
	.92
	5.52

	Total 
	-
	22
	-
	12.07

	Passed Exams
	-
	-
	-
	10

















2020 AP Statistics Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 940
	0
	.05
	0

	2
	940-1000
	0
	.15
	0

	3
	1010-1050
	0
	.25
	0

	4
	1060-1090
	0
	.35
	0

	5
	1100-1130
	0
	.45
	0

	6
	1140-1160
	1
	.55
	.55

	7
	1170-1200
	4
	.65
	2.6

	8
	1210-1250
	2
	.75
	1.5

	9
	1260-1320
	4
	.85
	3.4

	10
	1330 and above
	1
	.92
	.92

	Total 
	-
	12
	-
	8.97

	Passed Exams
	-
	-
	-
	9

















2019 AP U.S. History Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 860
	1
	.05
	.05

	2
	860-920
	4
	.15
	.6

	3
	930-970
	3
	.25
	.75

	4
	980-1010
	2
	.35
	.7

	5
	1020-1050
	10
	.45
	4.5

	6
	1060-1090
	13
	.55
	7.15

	7
	1100-1130
	7
	.65
	4.55

	8
	1140-1180
	15
	.75
	11.25

	9
	1190-1250
	19
	.85
	16.15

	10
	1260 and above
	25
	.92
	23

	Total 
	-
	99
	-
	68.7

	Passed Exams
	-
	-
	-
	53

















2020 AP U.S. History Expectancy Analysis
	Expectancy Level
	SAT score range
	N students
	Pass Probability
	Projected Passed Exams

	1
	Less than 860
	0
	.05
	0

	2
	860-920
	2
	.15
	0.3

	3
	930-970
	4
	.25
	1

	4
	980-1010
	5
	.35
	1.75

	5
	1020-1050
	12
	.45
	5.4

	6
	1060-1090
	10
	.55
	5.5

	7
	1100-1130
	11
	.65
	7.15

	8
	1140-1180
	18
	.75
	13.5

	9
	1190-1250
	25
	.85
	21.25

	10
	1260 and above
	28
	.92
	25.76

	Total 
	-
	116
	-
	81.61

	Passed Exams
	-
	-
	-
	87



















Appendix B
AP Coursework and Student Perceptions of College Readiness Focus Group Protocol

Student Group:							Classification:


1. What motivated you to take your first AP course? Did anyone encourage you to take an AP course?


0. What were your experiences like in that first course? Challenging? Different? Easy?


0. Why did you pursue additional AP opportunities?


0. As a student, what types of knowledge and skills have you developed within your AP courses?


0. How do you think AP courses are different from your other courses? 


0. Is there a particular AP course or AP courses where you feel you learned a great deal?


0. How would you compare how much you learn in an AP course to non-AP courses?


0. What components of AP courses were most beneficial to your own learning?



0. How have your AP course experiences prepared you for college coursework? Do you feel “ready” for college-level work?










Appendix C
Professional Learning and Advanced Placement Student Performance Interview Protocol

Teacher Name:						AP Course: 


1. How long have you taught this AP Course? 



0. What types of professional learning did you engage with before you started teaching this course?


0. What motivated you to pursue these opportunities? 
 
0. What types of professional learning have you engaged with as you have continued teaching this course? 


0. What motivated you to pursue these opportunities? 


0. As an AP teacher, what types of professional learning opportunities have been helpful in teaching this course? 


0. What aspects of your instruction in this course have been influenced by professional learning?


0. What are the major influences on how you teach your AP course(s)?


0. How do you think teaching an AP course is different from teaching non-AP courses of the same subject?


0. How has student performance in your classroom or on AP exams influenced your professional learning or instruction? 


0. In what ways does the background of your students shape how you teach your AP course?
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