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Abstract 

Background 

The purpose of this quantitative project was to explore school-level factors that may 

impact a Chicago public high school’s likelihood of offering Advanced Placement Computer 

Science Principles (AP CSP). We collaborated with the Chicago Alliance for Equity in Computer 

Science (CAFÉCS), a researcher-practitioner partnership (RPP) dedicated to expanding 

computer science access for all students, especially those typically underrepresented in computer 

science. This study quantitatively analyzed 52 school-level variables that The Learning 

Partnership received from Chicago Public School (CPS) high schools from school years (SY) 

2016-2017 through 2020-2021.  This project sought to examine the following questions: 

1. What student-factor variables impact the likelihood that AP CSP is offered in CPS high 

schools? 

2. What teacher-factor variables impact the likelihood that AP CSP is offered in CPS high 

schools? 

3. What school context-factor variables impact the likelihood that AP CSP is offered in CPS high 

schools? 

Methods 

We obtained our data on CPS school-level variables from The Learning Partnership, 

which has a data share agreement with CPS. We developed a conceptual framework for this 

project consisting of 19 independent variables that were a synthesis of the data set and of the 

literature review of student, teacher, and school context factors that might impact curricular 

expansion. We used multiple logistic regression to analyze the data due to the binary nature of 

our dependent variable: did a high school offer AP CSP, yes or no. 
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Results 

Our results showed that five of the 19 variables were statistically significant. The 

presence of AP CSP partially qualified teachers and a five-year high school graduation rate 

correlated with an increased chance of a CPS high school offering AP CSP, while increased 

percentages of Black students, increased percentages of students enrolled in special education, 

and the presence of a Career and Technical Education – Information Technology (CTE-IT) track 

correlated with decreased chances of a CPS high school offering AP CSP. Our findings were 

consistent with the literature surrounding two of the five statistically significant variables. 

Increased percentages of Black students were linked to reduced curricular offerings, and 

teachers, as a resource, were linked to expanded curricular offerings. Surprisingly, the remaining 

three statistically significant variables, a five-year graduation rate, the percentage of students 

participating in special education, and the presence of a CTE-IT track in a high school did not 

appear in the literature as impacting curricular expansion, which may indicate opportunities for 

future research. 

Recommendations 

Our recommendations include an initial expansion of AP CSP in STEM high schools that 

do not offer the course but have an AP CSP teacher who is at least partially qualified to teach it, 

while simultaneously working to make those partially qualified teachers fully qualified through 

local professional development credentialing sessions. Another recommendation is to conduct a 

case study of the schools that currently offer AP CSP to determine how they were able to 

implement the course into their curriculum. Our final recommendation is from the literature, not 

the results, and it is to expand the professional community of practice opportunities for all 

computer science teachers as one way to address potential pipeline issues in obtaining and 
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retaining more AP CSP teachers. This project can assist with informing educational stakeholders 

about future research when determining optimal environments and support systems that might be 

needed when deciding where AP CSP courses might be initiated within CPS. 

Keywords:  high schools, curriculum expansion, teacher professional development, 

logistic regression, equity, College Board 
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Part I: Introduction 

The purpose of this quantitative study was to explore school-level factors that may 

impact a Chicago public high school’s probability of offering Advanced Placement Computer 

Science Principles (AP CSP). We partnered directly with The Learning Partnership, which is a 

part of the Chicago Alliance for Equity in Computer Science (CAFÉCS) researcher-practitioner 

partnership (RPP), to examine their available data to determine the main factors that influence 

whether schools offer AP CSP. 

Chicago Public Schools (CPS) system is the third largest school district in the United 

States, serving approximately 371,000 students, 78 percent of whom are from low-income 

families and 18 percent of whom are English language learners (Chenoweth & Brown, 2018; de 

Brey et al., 2022). The district has made steady improvements from its 1987 worst-in-the-nation 

status (Banas & Byers, 1987; Kelleher, 2015) to a standardized test score growth rate from 2009 

through 2014 that was higher than 96 percent of all school districts in the United States (Reardon 

& Hinze-Phifer, 2017), due in part to committed partnerships with key stakeholders and a 

commitment at many levels to making data-informed decisions (Chenoweth & Brown, 2018; 

Kelleher, 2015). 

One specific CPS partnership is with the CAFÉCS RPP, which consists of CPS, three 

universities in Chicago, and The Learning Partnership. In 2016, CPS made CS a high school 

graduation requirement (Dickey, 2016; Elahi, 2016), and one way this has been facilitated has 

been with the introduction of a new course, Exploring Computer Science (ECS), and its 

companion course, AP CSP (McGee et al., 2022). Exploring Computer Science was designed 

and released in 2008 (Margolis et al., 2015). In 2011, CPS adopted the ECS curriculum and 

through local initiatives obtained the funding and support needed to implement ECS by 2016 
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(Margolis et al., 2015). Meanwhile, a College Board Commission, with National Science 

Foundation (NSF) funding, partnering with an advisory committee, created the framework for 

AP CSP (Cuny, 2011; Briggs & Snyder, 2012). The district decided to use these courses to help 

expand its computer science (CS) curricular offerings, in part because both courses were 

designed to reach a more diverse group of students than previous CS courses, making them a 

good fit for CPS student demographics. 

In 2016, CPS had 82 percent of students participating in the federal free and reduced 

lunch program, 16 percent of students participating in a special education program, and 6 percent 

of students who were English as second language learners. At the end of SY2020-2021, the CPS 

student population included 47 percent Latinx, 36 percent Black, 11 percent White, and 6 percent 

Asian, Pacific Islander, Indigenous, and multi-ethnic students (Chicago Public Schools, 2023). 

The success of having an introductory CS course has led to a new challenge related to all 

students having access to subsequent CS courses. The Department of Computer Science (DoCS) 

would like to continue to design pathways that support CS integration capacity to ensure that all 

students have expanded CS options available to them at their school, and expanding AP CSP 

offerings allows the DoCS to create more CS pathways. Given the goal to bring more diversity to 

CS, our partner’s desire to focus on scaling initiatives in these schools first is one way to make 

sure access is equitable in Chicago. This is one way our project nests within CPS's goal of AP 

CSP course expansion. 

Advanced Placement Courses 

Advanced placement courses and exams are governed by the College Board, a non-profit 

headquartered in New York State (College Board, n.d.-c). The courses were initially created in 

the 1950s for high-achieving students at private schools (“College Board Plans,” 2002; Kolluri, 
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2018; Long et al., 2019; Rothschild, 1999). Under the auspice of the College Board, AP courses 

have expanded across numerous types of educational settings, improving the ability of students 

from less privileged areas to take AP courses (Deaton, 2018; Helmet & Swiderski, 2022; 

Rodriguez & McGuire, 2019; Rowland & Shircliffe, 2016). While altruism is a motivator, as 

some states pay the AP exam fee for students (Lively, 1993), the College Board benefits from the 

revenue, and students benefit because if they pass an AP exam, they may receive college credit 

for a first-year CS course and/or placement in higher-level college CS courses, potentially saving 

students time and money while in college (Ackerman et al., 2013; Lively, 1993). 

Additionally, CPS wants to increase the number of students who achieve early college 

credit in any area (S. McGee, personal communication, September 28, 2022). After completing 

an AP CSP class, students may sit for the AP CSP exam. If students pass this exam with a score 

of “3” or higher, they may receive college credit for a first-year CS course and/or placement in 

higher-level college CS courses (College Board, n.d.-b; Mattern et al., 2013). If more district 

high schools offer AP CSP, in theory, more students will be prepared to take and pass the AP 

CSP exam. This is another way our project nests within CPS's desire to increase the number of 

students who achieve early college credit. 

Challenge 

One of the immediate challenges for our partner organization is trying to determine the 

main factors that influence whether a Chicago Public high school offers AP CSP. To refine our 

project’s scope, our partner recommended using the CAPE (Capacity for, Access to, 

Participation in, and Experience of equitable CS education) framework (Fletcher & Warner, 

2021) when examining adding AP CSP to existing curricular offerings. This project focused on 

the capacity component of CAPE when exploring these variables. Our partners may use this 
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project, along with other data, to examine another dimension of CAPE or the CAPE framework 

in full for AP CSP in CPS. As we partnered with CAFÉCS, their members asked if we could 

examine available data to determine the school-level factors that influenced whether high schools 

offer AP CSP, and this study endeavored to accomplish that. 

Outline of the Capstone 

Figure 1 

Capstone Outline 

 

This capstone is divided into four parts as outlined in Figure 1. In Part I, we introduce our 

project, discuss our partner organization, and determine the issue of practice. In Part II, we have 

our literature review, conceptual framework, and project questions. In Part III, we discuss our 

data source, the variable selection process, lay out our project design and methods, and discuss 

our analysis. We conclude in Part IV by discussing the evaluation of results, findings, 

limitations, and recommendations. Results from the analysis feed into the formalized problem-

solving cycle used by this RPP. In the past decade, RPPs have emerged as long-term partnerships 

formed to analyze educational issues or problems of practice (Penuel et al., 2020; Sjölund et al., 

2022). The problem-solving cycle for CAFÉCS includes the following steps: First, the DoCS 

identifies an issue. Next, the CAFÉCS team brainstorms and prioritizes hypotheses to test. Next, 
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data analysis clarifies the issue, and the research findings are shared and interpreted by the entire 

team. Next, the findings are used to inform DoCS improvement strategies and subsequent steps 

for the CAFÉCS research agenda, and the process continues (Henrick et al., 2021). There are 

slight variations in the problem-solving cycle, depending on the stage of understanding the issue, 

which impacts the mode of research (Shub & Maaz, 2021). This project is part of an initial 

planning step, and we hope our findings inform future planning and research strategies. We turn 

to the discussion of our partner organization. 

Partner Organization 

We partnered with CAFÉCS, an RPP, whose goal is expanding CS access for all 

students, especially those typically underrepresented in computer science. This RPP consists of 

Chicago Public School’s DoCS; our client, educational researchers in The Learning Partnership; 

and computer science faculty from DePaul University, Loyola University, Chicago, and the 

University of Illinois, Chicago (UIC) (https://cafecs.org/about-us/). This project was possible 

because of a data-sharing agreement between The Learning Partnership and CPS to use 

collaboration and research to further the goal of expanding access to quality CS for all students. 

We highlight CAFÉCS and our client, the DoCS. 

CAFÉCS  

In 2009, a few CPS CS teachers decided students should have access to high-quality CS 

education, and these pioneers discovered that a like-minded group of computer science educators 

was working on developing a curriculum that engaged students in important computer science 

concepts regardless of their previous experience (Chicago Alliance for Equity in Computer 

Science [CAFÉCS], n.d.; McGee et al., 2022; Wilkerson, 2018). In subsequent years, they 

partnered with local researchers at DePaul, Loyola, UIC, and The Learning Partnership to secure 

https://cafecs.org/about-us/
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funding for teacher professional development (PD) and to create policies that emphasized 

equitable CS education for all students (CAFÉCS, n.d.). The Learning Partnership was our 

primary point of contact and essential partner as this organization leveraged the advantages of 

enduring partnerships within CAFÉCS to assist in research that informs solutions and studies 

how to support learning from an individual cognitive perspective as well as from the perspective 

of systems and social contexts (The Learning Partnership, n.d.).  

With funding from the NSF, CAFÉCS was codified as an RPP to influence policy as well 

as aid and assist teacher PD as the cornerstone of expanding CS accessibility for all students, 

especially those typically underrepresented in CS. Through extensively tested curricula and PD 

programs, CAFÉCS provided evidence that fostered increased CS engagement across numerous 

student demographics. Those evidence-backed gains in CS and teacher development enabled the 

district to enact a CS graduation requirement for students entering high school in SY2016-2017 

(Henrick et al., 2021; McGee, 2018; Shub & Maaz, 2021). 

The Department of Computer Science, Chicago Public Schools 

In 2008, the core group of educators within CPS sought external CS partnerships and 

started to advocate internally for the growth of computer science education in CPS. These 

pioneers initiated the first Computer Science for All (CS4All) movement in the nation, which 

grew into DoCS, a leading organization in CS education and teacher PD (Chicago Public 

Schools, n.d.-a; Hopper & Rahm, 2018; Wilkerson, 2018). The initial incarnation of CS4All, 

launched in 2013, established CPS’s high school CS graduation requirement in 2016 (CSforAll, 

n.d.), which was the first in the nation. Through various incarnations, the group’s focus has been 

the equitable integration of computing into every student’s PK-12 course of study. 
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The current DoCS mission is “[t]o maximize the innate potential of every student through 

a computer science education defined by equity, empowerment, and opportunity” (Office of 

Computer Science, n.d.). This department has made equity, inquiry, and CS content core pillars 

of its mission by seeking to optimize all student learning through expanding CS access, 

especially to students traditionally underrepresented in those fields, which is a priority for CPS. 

This organization understands that equity and access are issues in the ongoing goal to ensure all 

high school students meet the CS course mandate. Regardless of CS courses being mandatory, 

DoCS knows it must develop students and teachers to gain the needed tools for current and 

future personal and professional development. Moving forward, DoCS and CPS will continue to 

prioritize all their curricular efforts to focus limited resources for maximum impact, while 

balancing competing needs and priorities and determining the best courses of action to achieve 

their goals. The hope is this partnership with CAFÉCS will inform these efforts. 

Issue (Problem) of Practice and Its Importance 

Our partner organization wanted to increase the AP CSP offerings across more high 

schools in CPS, and they are developing a strategy for how to best do this by investigating school 

characteristics related to whether AP CSP is offered. Our contacts wanted to know of the 

available school-level characteristics, which were most likely to predict where AP CSP might be 

introduced next in CPS to expand this curricular offering.  
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Figure 2 

Number of High Schools with AP CSP Compared to Total High Schools in CPS from SY2016-

2017 to SY2020-2021

 

Our partners want to extend this trend and introduce AP CSP across more high schools. 

They are developing a multi-phased strategy for how to best do this. We are participating in an 

initial phase, investigating what school-level variables impact whether a high school in the 

district offers the course. By understanding which of the available school-level variables are 

most likely to predict the likelihood AP CSP might be offered, researchers and practitioners may 

use this information to target finite resources and expand this curricular offering. There are 

numerous reasons why increasing AP CSP access is important.  
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Part II: Literature Review  

We start with how we organized and explored the literature review surrounding the 

project. We present our conceptual framework which drew from our synthesis of the literature. 

We conclude with our project questions.  

 The investigation of the literature started with grouping the school-level variables on how 

they related to students, teachers, and school contexts.  See Appendix A for the full list of 

variables and definitions.  As we grouped the variables by how best they related to students, 

teachers, and school contexts, we used the terms factors or characteristics to describe the three 

variable groups.  We did this so as to not confuse the school-level variables with actual student-

level and teacher-level variables to which we did not have access, due to time constraints. 

The literature review aimed to 1) capture what the literature said about student, teacher, 

and school characteristics that impact whether a school offers AP CSP and 2) investigate the 

literature related to each of the available variables to inform the study design. Not all the 

characteristics in the groupings had links to AP CSP, so we searched the literature to find 

research on how certain characteristics might impact CS and STEM curricular expansion, finding 

overlap and more gaps.  Because of those continuing gaps, we opened our aperture again to 

include research on how certain characteristics might impact curricular expansion in general.  

Most of the literature surrounding these factors examined their impacts on student outcomes.  

However, there was research surrounding the importance of providing teacher PD when 

introducing AP CSP.  We highlight other characteristics associated with curricular expansion in 

each summary section, but now we turn to examine the literature on student factors.  
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Student Factors 

Research Indicated Higher Percentages of Underrepresented Students Were Linked to 

Reduced Course Offerings  

The student factors we explored were characteristics of students typically 

underrepresented in CS and STEM courses.  This was represented by student ethnicity (e.g., 

Black, Latinx, Indigenous, or any combination of ethnic backgrounds and bilingual students), 

students enrolled in special education, and students enrolled in the free and reduced lunch 

program.  Appendix A provides the variables and definitions. 

In general, larger percentages of non-White students are associated with fewer AP CSP 

offerings, but the reasons why are varied. Even as diverse student participation in AP CS exams 

has increased since 2003, a participation gap by ethnicity and gender persists (Howard & 

Havard, 2019). Bright spots in the research have shown that while a gap still exists, greater 

numbers of Latinx, Black, and female students have participated in AP CSP compared to AP CS 

A, a course offered before AP CSP was created that focuses on programming (AP Students, 

n.d.), and these underrepresented students have scored higher on the AP CSP exam (College 

Board, 2018; Howard & Havard, 2019; Jones, 2018; Partovi, 2018; Sax et al., 2022). One reason 

the gap exists is ethnic minorities are more likely to attend lower-resourced schools that do not 

offer opportunities for computing (Cuny, 2012), and in general, larger percentages of non-White 

students in a school usually mean lower property taxes in the area, which translates to fewer 

local funds for a school and a school district. Fewer funds for a school usually mean reduced 

resources to offer courses outside of the core curriculum. 

Interestingly, some research has shown that college-bound Black and Latinx students are 

more likely than their White peers to be interested in a career in computing (Benyo & White, 
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2009; Royal & Swift, 2016), and in certain magnet schools, they are on par with (Davis, 2014) or 

more likely than (Conger et al., 2009) White students to take advanced courses. One could infer 

from these studies that increasing access to AP courses could be a crucial step in closing the 

underrepresented student gap generally, and specifically in AP CSP. 

Research Indicated Schools With Higher Rates of Participation in Free/Reduced Lunch 

Programs Tended to Offer Fewer Courses 

In a meta-analysis of socioeconomic status (SES) and academic achievement, Sirin 

(2005) noted that researchers have often used participation in free/reduced lunch programs as a 

proxy for SES. What the literature showed consistently was schools with large rates of 

participation in free/reduced meal programs and/or schools located in economically depressed 

neighborhoods were linked to lower student outcomes (Fowler & Walberg, 1991; Friedkin & 

Necochea, 1988; Jencks et al., 1972; Summers & Wolfe, 1975). A study of Catholic high schools 

mostly located in low SES neighborhoods tended to offer fewer courses in general (Bryk et al., 

1993), indicating that the higher the families’ SES, on average, the more course offerings a 

school is likely to have.  

However, for the definitive study on links between SES and curricular offerings, we 

turned to Monk and Haller (1993). They noted that with high schools of similar size, higher SES 

schools in urban areas offered wider course options than schools with lower SES scores in non-

urban settings. In this study, parental SES was reported by students, and SES was positively 

correlated with advanced course offerings. Subsequent research measuring SES as eligibility for 

subsidized meals (Betts et al., 2000; Iatarola et al., 2011; Long et al., 2019) supported Monk and 

Haller’s (1993) findings 
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Summary: Student Factors 

The literature provided evidence that student ethnicity, specifically Black and Latinx 

students, and SES were linked to course offerings. We now turn to the literature synthesis on 

teacher factors. 

Teacher Factors 

The teacher factors we explored surrounded ECS and AP CSP teacher qualifications, PD, 

the number of teachers available to teach those courses at a high school annually, and the 

average years of teaching ECS. Appendix A provides the variables and definitions. 

Research Indicated Teacher PD was a Central Feature of Successful ECS and AP CSP 

Launches 

This was a bright spot where literature had direct links to examined factors and AP CSP. 

Specifically, when AP CSP was launched, the College Board and the NSF understood teacher 

effectiveness was going to be essential to its initial success and longevity, so they created 

specific training and support for those selected to teach the course (Aspray, 2016; Astrachan et 

al., 2015; Briggs & Snyder, 2012; Cortina et al., 2012; Cuny, 2011, 2012; Goode et al., 2014; 

Margolis & Bernier, 2014). This indicates teacher PD was critical not only to the implementation 

but also to the continued growth of AP CSP. Also, researchers found that having well-prepared 

teachers was an important element for the ideal implementation of AP science courses in under-

resourced areas (Long et al., 2019). Moreover, stakeholders have known and research has 

supported the idea that teacher PD and training are important to student outcomes at all 

educational levels (Boyd et al., 2008; Clotfelter et al., 2010; Cohen & Hill, 2000; Coleman et al., 

1966; Corey, 1957; Darling-Hammond, 1996, 2000; Darling-Hammond et al., 2005; Desimone et 

al., 2002; Goode et al., 2014; Griffin, 1983; Guskey, 1986; Kane et al., 2007; Lankford et al., 
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2002; Loucks-Horsley, 1998; Loucks-Horsley et al., 1996; No Child Left Behind, 2002; 

Seebruck, 2015; Swinton et al., 2010; Valencia, 2000), and AP CSP and STEM courses, in 

general, are no exceptions (Shub & Maaz, 2021; National Research Council, Center for 

Education, & Committee on Science and Mathematics Teacher Preparation, 2001).  

Research Indicated Teacher Experience Did Not Generally Impact Curricular 

Expansion  

Another component of teacher effectiveness was the length of time teaching or 

experience (Darling-Hammond, 2000; Kim & Seo, 2018). Educational stakeholders know and 

research has supported the idea that teacher experience is important to student outcomes (Betts et 

al., 2000; Clotfelter et al., 2010; Hanushek & Rivkin, 2009; Harris & Sass, 2011; Huang & 

Moon, 2009; Peske & Haycock, 2006; Rockoff, 2004; Wolters & Daugherty, 2007; Xu et al., 

2015). More importantly to this project, and as mentioned previously, national-level stakeholders 

implementing ECS and AP CSP targeted teacher capacity and experience by ensuring there were 

funds available for teacher input and the presence of accessible teacher learning communities 

during the formation and initial rollout of these courses (Aspray, 2016; Astrachan et al., 2015; 

Cuny, 2011, 2012; Margolis & Bernier, 2014) and CS courses in general (Cortina et al., 2012). 

Recently, AP curricular expansion in Florida has garnered international attention because 

input from national interest groups and state-level politicians was contrary to and overrode 

teacher input gained through years of classroom experience and who had run pilot classes over 

the past year (Halpert, n.d.; Hartocollis & Fawcett, 2023; The Associated Press, 2023). In 

summary, teacher input gained through experience and training has not impacted the initiation of 

curricular expansion in general. 
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Another facet of teacher experience to note is that research has shown that students of 

first-year teachers learned less, on average, than students of more experienced teachers (Boyd et 

al., 2008; Kim & Seo, 2018), and their academic gains were significantly lower than those of 

students taught by otherwise similar teachers with 10 to 15 years of experience (Kane et al., 

2007; Rivkin et al., 2005; Rockoff, 2004; Wolters & Daugherty, 2007). The literature has also 

been clear that on average, schools with more economically disadvantaged students, often 

students of color, tend to have more inexperienced teachers than higher-income schools (Betts et 

al., 2000; Blankenberger et al., 2017; Boyd et al., 2008; Clotfelter et al., 2010; Coleman et al., 

1966; García et al., 2022; Hanushek & Rivkin, 2009; Lankford et al., 2002; Peske & Haycock, 

2006; Rice, 2010; Sass et al., 2012; Valencia, 2000), which speaks to an uneven distribution of 

educational resources at the student, teacher, and school levels. 

Research Indicated the Number of Non-Certified Teachers May Impact Curricular 

Expansion 

The number of teachers in a school can impact the courses that a school might offer. 

Teacher shortages can lead to canceled courses, classes with substitutes, or underprepared 

teachers who are not certified to teach the subject matter (Carver-Thomas, 2022; Davis & Davis, 

2003; García et al., 2022). Conversely, if a school has an adequate number of certified teachers, 

it may be able to offer a wider range of courses, as there will be more people available to teach 

them. Moreover, specialized teacher availability can also impact the types of courses a school 

can offer.  

While teachers have input into curricular options, they generally do not initiate them. 

Most curriculum expansion decisions are made by school administrators and politicians at 

various levels. The literature indicated that federal or state policy preceded curriculum change 
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(Blankenberger et al., 2017; Davis & Davis, 2003; Long et al., 2019; National Education 

Association, 1894, 1918), particularly expansion. Additionally, research by Iatarola et al. (2011) 

found that school administrators in Florida used students’ standardized test scores and 

stakeholder demand, somewhat unburdened by teacher qualifications and experience when 

deciding whether to expand course offerings. Furthermore, school boards and state legislators in 

the early 2000s chose to expand the high school curriculum in Illinois as a way to create students 

who were better able to gain skills to compete for national and international jobs (Blankenberger 

et al., 2017), focusing on teacher inputs after the expansion decision.  

Summary: Teacher Factors  

Studies have indicated that NSF and other stakeholder organizations that partnered with 

the NSF focused on teacher PD and experience as central features of successful AP CSP 

curricular launches by funding PD oriented to ECS. More generally, studies have shown the 

sheer quantity of teachers can impact curricular expansion when viewing teachers as a resource, 

regardless of their certifications, education levels, or years of teaching. We turn to examine the 

literature synthesis on the final group of characteristics surrounding school context factors. 

School Context Factors  

The school context factors we explored were enrollment size, school quality, the college 

culture of a school, the attendance rate, the length of time it took to graduate from high school, 

and the presence of a CTE-IT track. Appendix A provides the variables and definitions. 

Research Indicated High Schools With Larger Enrollments Tended to Have More Course 

Offerings  

In general, larger high schools tend to be able to offer more course options, but 

estimating the impact of enrollment size on learning is complicated, in part because research 
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outcomes vary and because students in small and large high schools differ in numerous observed 

and unobserved ways. Optimal school size for maximum student academic achievement has been 

a perennial issue in education research (Berry & West, 2010; Bryk et al., 1993; Friedkin & 

Necochea, 1988; Garabito, 1980; Kenny, 1982; Lee & Smith, 1995, 1997; Lee et al., 1993, 1997; 

McMillen, 2004), with results indicating a range of optimal sizes (Crispin, 2016; Lee & Smith, 

1997; Werblow & Duesbery, 2009). Research indicated that while larger schools tend to have 

more courses, studies have shown that one size does not fit all and that optimal school size was a 

complex and complicated issue.  

Economists tend to look towards efficiency, maximizing inputs and outputs, so curricular 

expansion research with an economist’s lens has highlighted the benefits of larger high schools 

by focusing on the ability of larger schools to amass and distribute more resources to more 

students (Gardner et al., 2000; Kenny, 1982; Ratcliffe et al., 1990). From an economist’s lens 

and when cost efficiency was a primary goal, larger high schools tended to be able to offer more 

course options (Bryk et al., 1993; Conant, 1959; Conger et al., 2009; Lee & Bryk, 1989; Lee et 

al., 2000; Leithwood & Jantzi, 2009) and more AP courses (Malkus, 2016; Monk & Haller, 

1993). Conversely, smaller schools tended to have limited course offerings (Davis & Davis, 

2003), but researchers noted some benefits of smaller high schools, even with fewer resources.  

One benefit was the ability to connect deeply with more students, allowing educational 

stakeholders to recognize and resolve student issues earlier, heading off challenges such as 

failing and dropping out altogether. A few of these articles noted that while enrollment size 

impacted course offerings, the family’s SES seemed to be the largest structural factor influencing 

course offerings (Monk & Haller, 1993). 
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Research Indicated School Quality Rating Policy Ratings Did Not Directly Impact 

Curricular Expansion 

The School Quality Rating Policy (SQRP) is a CPS rating system that has provided 

stakeholders with information about schools annually and is a proxy for school quality. The 

SQRP scores, first issued for SY2014-2015 using SY2013-2014 data such as student test scores, 

academic growth, school culture, attendance, graduation, and other metrics, placed schools on a 

five-tiered scale, ranging from Level 1-plus for the best-performing schools to Level 3 for those 

with the most support required for improvement (Issa, 2022). Level 3 schools have been subject 

to administrator replacement, mandatory local school council elections, closure, or other actions 

(Department of School Quality Measurement and Research, 2019). The general thought has been 

that Level 3 schools need intensive infusions of resources and support and were less likely to 

engage in curriculum expansion and that Level 1 and 2 schools offered more courses. This was 

not a direct link in the literature but an implied link. The additional resources that Level 3 

schools could potentially be distributed to any number of areas. 

The literature did not indicate that the ratings directly impacted curricular expansion. 

Additionally, CPS is moving away from using SQRP to an evaluation system with greater 

consideration and accountability at the district level for resources (e.g., funding to schools) and 

conditions (e.g., safe and inclusive professional and student learning environments) that impact a 

high-quality educational experience in schools (Issa, 2022). If we frame the question of whether 

high-quality educational experiences impact curricular expansion, we find literature supporting 

this in schools promoting college readiness, discussed next. 
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Research Indicated High Schools Promoting a College Readiness Culture May Impact 

Curricular Expansion 

An early college and career education (ECCE) score is a measure of a school’s ability to 

provide access and support for rigorous, college-level, hands-on, and career-focused courses; 

facilitate the design and implementation of high-quality STEM learning environments; and 

establish secondary to employment pipelines that accelerate CPS students towards post-

secondary success by offering college credit, professional credentials, and the soft skills needed 

to succeed in college, civic life, and the 21st-century labor market (Chicago Public Schools, n.d.-

b). As noted previously, AP course offerings have expanded and improved the ability of students 

from less privileged schools to take AP courses (Deaton, 2018; Helmet & Swiderski, 2022; 

Rodriguez & McGuire, 2019; Rowland & Shircliffe, 2016). Schools offering more AP courses is 

a mark of their college readiness culture (Conley, 2007), and schools that want to appeal to 

college-bound students tend to expand their AP, International Baccalaureate (IB), honors, and 

dual credit offerings (Conley, 2007; Corwin & Tierney, 2007; Malin et al., 2017; Villavicencio et 

al., 2013). Adding advanced placement courses to existing high school curriculums to better 

prepare students for postsecondary education has been the mission of the College Board and its 

AP program from the beginning (College Board, n.d.-a; “College Board Plans,” 2002; Cornog, 

2020; Norton, 1956; Rothschild, 1999; Schultz, 1950).  

The degree to which secondary schools foster a college culture for students can be an 

important factor in increasing underrepresented students in successful post-secondary 

educational endeavors (Aldana, 2014; Bryk et al., 1993; Martinez et al., 2020; Villavicencio et 

al., 2013). Increasingly, U.S. workforce participation will require some form of a college degree 

or certification (Atkinson, 2013; Briggs & Snyder, 2012; de Brey et al., 2022; Helmet & 
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Swiderski, 2022; Malin et al., 2017; President’s Council of Advisors on Science and 

Technology, 2010; U. S. Bureau of Labor Statistics, 2022).  

Conley (2007), operationalized college readiness as a level of preparation needed to 

succeed without remediation in a postsecondary institution that offers an undergraduate degree or 

transfers to an institution that offers an undergraduate degree. A college culture in K-12 can be 

imagined as one that resources districts and empowers students, parents, teachers, counselors, 

administrators, and the community to know that all students should be educated with high 

expectations and prepared for higher education (Aldana, 2014; Corwin & Tierney, 2007; 

National Education Association, 1894; Oakes, 2003; Sheehan & Rall, 2011; Tierney & 

Hagedorn, 2002). When schools are sufficiently resourced, academic outcomes and college 

preparedness may still be unequally realized among underrepresented students (Allen et al., 

2011, as well as when underrepresented students attend inadequately resourced schools (Stanton-

Salazar, 2011; Villavicencio et al., 2013). 

Research Indicated Student Attendance Impacted Student Outcomes but not Curricular 

Expansion 

We could not find research linking student attendance to AP CSP, CS, or expanding 

course offerings in general. However, many educational stakeholders agree that attending K-12 

school is an important contributor to academic and future life success (Gonzales et al., 2002; 

Goss & Andren, 2014; McKee & Caldarella, 2016; National Center for Education Statistics, 

2022; Onifade et al., 2010; U.S. Department of Education, 1996; Youth Justice Board, 2013; 

Zhang et al., 2007). 

 While there are many reasons for students not consistently attending high school, 

research has established solid correlations between low attendance and dropping out of school 
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(Gonzales et al., 2002; U.S. Department of Education, 1996; Zhang et al., 2007). Research also 

links schools with chronic student absenteeism to endemic poverty (Cheng & Balfanz, 2013; 

Singer et al., 2021). Generally, Black and ethnically underrepresented students experience 

chronic absenteeism more in urban areas, while White and Indigenous students experience it 

more in rural areas, and one common factor is poverty (Cheng & Balfanz, 2013; Goss & Andren, 

2014; Singer et al., 2021). A study indicated that in Chicago, middle school attendance rates and 

grades were predictive of chronic high school absenteeism and dropout (Allensworth et al., 

2014), which was similar to findings in a nationwide study where the researchers found that 

middle school attendance, grades, GPA, and standardized test score were predictive of students 

failing the ninth grade (McKee & Caldarella, 2016).  

An interesting observation was that over time, the literature moved from focusing on 

individual factors surrounding school attendance and negative labeling (e.g., truancy) (U.S. 

Department of Education, 1996) to examining more environmental factors and using more 

neutral nomenclature (e.g., absenteeism) (Fornander & Kearney, 2019). With this larger 

examination of factors contributing to attendance, researchers acknowledged poverty, whether 

individual, family, or neighborhood, was an influence on attendance (Allensworth et al., 2014; 

Berliner, 2009; Cheng & Balfanz, 2016; Gennetian et al., 2018; Singer et al., 2021).  

Even with research depicting this link between attendance rates and poverty, there was an 

absence of research linking student attendance to AP CSP, CS, or general curricular expansion. 

This area may need further exploration should the results lead us in that direction. 
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Research Indicated a Career and Technical Education-Information Technology Track did 

not Impact Curricular Expansion 

Schools with CTE programs usually have higher numbers of underrepresented and non-

college-bound students enrolled in those programs, but the literature does not show that CTE 

programs in general, detract resources from other curricular offerings, especially not from AP 

courses. Studies have shown CTE offerings tend to marginalize underrepresented students (Kao 

& Thompson, 2003; Kelly, 2009; Lee & Bryk, 1988; Nunn, 2011; Oakes, 2005; Southworth & 

Mickelson, 2007), while placing White and Asian students in college preparatory tracks and 

placing Black and Latinx students in different tracks (Kelly, 2009; Mickelson, 2001; Noguera, 

2003). There was limited research showing that more vocational tracks help students (Plank et 

al., 2008; Tau, 2015) who do not see a four-college in their immediate future upon graduation. 

Furthermore, federal legislation has been designed specifically to structure CTE programs to 

prepare students for industry-recognized credentialing (Lewis & Kosine, 2008), realizing these 

students may need additional education outside of high school to earn certification. In general, 

CTE programs can place high school students further along the path in their chosen careers, 

which is similar to what AP classes do for students headed to four-year colleges. 

Research Indicated a Five-Year High School Graduation Rate was a Positive Outcome for 

Students but did not Show That it Impacted Curricular Expansion 

For this study, the variable, a five-year graduation rate, refers to the percentage of 

students who started high school five years earlier and graduated from that same high school, 

including students who graduated in four years (S. McGee, personal communication, February 

15, 2023). The U.S. standard for the duration of high school is four years (Seastrom et al., 2006), 

referred to as on-time graduation. Some stakeholders may view taking more than four years to 
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graduate from high school in a negative light, but some see the five-year, or higher, graduation 

rate as an indication of the effective use of a school's resources in helping its students complete 

their high school education against certain odds (Rhode Island Department of Elementary and 

Secondary Education, 2012; West Virginia Board of Education, 2012). 

Numerous studies have examined U.S. high school graduation trends, but the research 

does not indicate that five-year graduation rates impact curricular offerings. The No Child Left 

Behind Act of 2001 (2002) included reporting graduation rates as an accountability requirement, 

placing additional emphasis on tracking and reporting high school graduation rates. Since this 

law passed, researchers and stakeholders have exhibited renewed interest in examining high 

school graduation rates, exploring reasons for increases (Allensworth, 2005; Goldin & Katz, 

2007; Mishel & Roy, 2006), numerous causes and potential solutions for decreases (Allensworth 

& Easton, 2007; Heckman & LaFontaine, 2007, 2010; Kena et al., 2015; Mishel & Roy, 2006; 

Murane, 2013; Roy & Mishel, 2008; Stark & Noel, 2015; Warren & Halpern-Manners, 2009), 

and reasons for discrepancies in various reported rates (Allensworth, 2005; Greene, 2002; 

Heckman & LaFontaine, 2007; Koenig & Hauser, 2011; Roy & Mishel, 2008; Swanson & 

Chaplin, 2003; Warren & Halpern-Manners, 2007). In summary, there has been a lack of 

consensus on the magnitude and trends of U.S. high school completion rates over the past few 

decades. Next, we will highlight research showing that over several decades, U.S. students have 

been taking more time to earn high school diplomas. 

One study examining U.S. data from 1945 to 1984 found that while four-year public 

school graduation rates have declined, the rates of students earning a high school degree by age 

24 have been relatively constant (Joo & Kim, 2016). This study also noted that male students 

have been taking longer to earn those degrees than female students and Latinx and Black 
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students overall have been taking longer to earn high school degrees than White students (Joo & 

Kim, 2016). This was interesting because it points to certain underrepresented student 

populations taking longer to earn a degree, and these same ethnic groups have been over-

represented in other areas, such as participating in the free/reduced lunch program; having less 

experienced, less qualified teachers; being tracked into CTE programs in schools with large 

numbers of students; and having lower attendance rates. The article suggests that taking more 

than four years to earn a high school degree may be becoming more normalized. 

Richard Murane (2013) conducted a smaller study prior to the Joo and Kim (2016) study 

but found similar results. Murane examined Massachusetts high schools and found over nine 

percent of Black and Latinx students took five years or more to graduate. Within that research, 

he examined one urban and suburban high school in Massachusetts. Both schools had high 

student enrollment and large numbers of non-White students. He found the urban school had 

substantially lower four-year graduation rates and higher five-year rates, and the differentiating 

factor was the urban school had a majority of students eligible for free/reduced lunch, while less 

than ten percent of the students in the suburban school were eligible for free/reduced lunch, 

indicating SES played an important part in explaining graduation rates. While this and other 

studies pointed to financial resources impacting high school graduation trends, the research does 

not indicate that five-year graduation rates impact curricular offerings. 

Summary: School Context Factors 

Schools with larger student enrollments and schools with a culture of preparing students 

to attend postsecondary education have been linked to expanded curricular offerings. While other 

contextual characteristics, such as quality ratings, student attendance rates, and graduation rates 

were linked to student outcomes, we did not find research indicating a link between these 
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characteristics enhancing or detracting from any curricular offerings. We will transition from the 

literature review to the conceptual framework depicting the main objective studied, the key 

elements, and an explanation of how we determined linkages (Miles et al., 2014), based on the 

literature, the data, and input from our partner organization. 

Conceptual Framework 

There are many contributory factors that can play a role in the ability of a school to offer 

AP CSP. The initial set of variables can be found in Appendix A. These variables were classified 

into three broad categories: student, teacher, and school context factors. After synthesizing the 

literature, we established the most probable sets of variables within these categories that could 

provide explanations for a decision made at the school level to introduce AP CSP. Our partner 

organization felt that schools with the ability to offer the CTE-IT track might not have the 

resources, especially teachers, to be able to simultaneously offer AP CSP. For this reason, after 

sorting by school year, CTE-IT was the initial lens examined in our model (see Figure 3). 
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Figure 3 

Conceptual Framework 

 

Within the student factors, the percentages of ethnicities and special education students 

were included in the framework. Previous research supports that schools with higher numbers of 

students of color and schools with high numbers of students participating in the free and reduced 

lunch program do not have as many course offerings. In the teacher variables, we included the 

qualification and quantity of teachers. Teachers were partially qualified if they had completed at 

least part of the professional development training. Teachers were considered fully qualified if 

they completed the full professional development program or had a computer science 

endorsement. The at least partially qualified variable included those that were partially qualified 

and those that were fully qualified. Research has shown that teacher professional development 

and training directly correlate to better student outcomes. In fact, when looking at the 
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intersection of the cluster of teacher and student variables, schools with higher numbers of 

students of color tend to have less qualified teachers when compared to their companion schools. 

The college preparatory culture and climate of the school as indicated by the ECCE score 

represents a possible predictor of whether AP courses would be in the curriculum at those 

schools. Schools with higher attendance have historically been shown to provide more course 

offerings in their curriculum. There is a gap in the literature examining attendance trends and 

their effect on AP courses, but there is literature that supports that lower attendance is related to 

poor student outcomes. The quality of the school as indicated by the SQRP score was associated 

with the number of resources allocated to that school, which could indirectly reflect the ability of 

the school to offer AP courses. Additionally, the literature did not show a link between 

graduation rates and student success or school curriculum offerings. From this process, we 

continued the project by building out project questions. 

Project Questions 

Based on the literature review, the data, and through consultation with our partners, we 

formulated our project questions. Initially, DoCS suspected four things, and this guided our 

inquiries. Through daily observation and practice, they thought it might be easier to offer AP 

CSP at schools with larger enrollment numbers, with an existing college culture, with larger 

numbers of qualified teachers, and that it might be more difficult to offer it at schools with an 

existing CTE-IT track. These hypotheses were developed over time through on-the-ground 

experience, but the RPP wanted a more systematic assessment of school-level variables 

associated with the likelihood a CPS high school offered the course. In doing this, our partners 

will be well on their way to using data to further expand the AP CSP curriculum across the 

district. Moreover, DoCS will have more data to advance its overarching aims to design 
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pathways that support CS integration. This project will help ensure finite resources are applied 

strategically within the district when deciding where AP CSP might be offered next on the path 

to having the course in all district high schools. Based on the literature review and the conceptual 

framework, we formulated the following project questions. 

1. What student-factor variables impact the likelihood that AP CSP is offered in CPS high 

schools? 

2. What teacher-factor variables impact the likelihood that AP CSP is offered in CPS high 

schools? 

3. What school context-factor variables impact the likelihood that AP CSP is offered in CPS high 

schools?
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Part III: Project Design and Research Methods  

The following section discusses the methodology used to obtain, prepare, and analyze 

data that may be predictive of a CPS high school offering AP CSP. This quantitative project 

explored factors impacting a Chicago public high school’s likelihood of offering AP CSP using 

descriptive and inferential statistics. 

Design 

This project used quantitative analysis and was designed in a step-by-step process 

through a systematic approach to clean the data, create a dependent variable, and select 

independent variables. The processes of preparing these data were essential, yet time-consuming. 

Figure 4 provides a brief preview of our processes. 

Figure 4 

Research Design 

 

Data Source 

Our secondary data were obtained from The Learning Partnership. This data was 

collected from CPS and provided to The Learning Partnership through a data-sharing agreement 

in collaboration with the CAFÉCS RPP. We received the information in Microsoft Excel files 
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via a secure Dropbox ® link. The longitudinal data set used contained information from 

SY2012-2013 through SY2020-2021. However, we used the most recent five years of 

information starting from SY2016-2017, as that was the year the district began offering AP CSP.  

Our dependent variable was a dichotomous variable [Offer_CSP], created by assigning 

sites with a number of AP CSP students greater than one with a 1 and those that did not have AP 

CSP students as 0. In cleaning the data, duplicate variables were removed and errors that were 

identified were corrected. Of the variables used in our analysis, there was a minimum (<1%) 

amount of missing data which we coded as N/A. The result of our data cleaning efforts was a 

data set of 52 school-level variables, and that was the starting point for our independent variable 

selection. 

Independent Variables 

We began with a pool of 51 candidate independent variables for our multiple logistic 

regression analysis. After exploring the candidates through our literature review, our initial data 

exploration, and our discussions with our partners we settled on 27 variables. As we began our 

analyses, we saw some of the 27 variables were highly correlated. The relatively high 

correlations among several of these variables suggested that the condition of multicollinearity 

was present and needed to be addressed (Berry & West, 2010; Stoltzfus, 2011). 

Multicollinearity occurs with a high correlation between two or more predictor or 

independent variables (Reason, 2003; Stoltzfus, 2011). One issue multicollinearity presented was 

that some of our 27 variables contained similar information and were likely measuring the same 

things (Mertler & Vannatta, 2017), potentially leading to unreliable estimates of regression 

coefficients (Stoltzfus, 2011). As we attempted to correct for multicollinearity (Allen, 1997; M. 
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Watts, personal communication, November 12, 2022; Stoltzfus, 2011), we further refined our 

data into the 19 variables listed in Figure 5. 

Figure 5 

Independent Variables 

 

  

Categories Variables

% Black

% Native American

% Latinx

% Multiracial

% Biligual

% Special Education

% Free/Reduced Lunch

ECS Partially Qualified Teacher

AP CSP Partially Qualified Teacher

CS Teachers per Year

ECS Teachers per Year

ECS Average Years of Experience

Enrollment

Average Attendance Rate

SQRP Total Points

ECCE Score

CTE-IT Track

School Year

Graduation Rate 5 Years

Student

Teacher

School Context
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Predictions 

In general, the null hypothesis states that all coefficients in the model are equal to zero, or 

that none of the predictor or independent variables have a statistically significant relationship 

with the response or dependent variable (Lottes et al., 1996). The alternative, or project, 

hypotheses state that not every coefficient is simultaneously equal to zero. In other words, there 

is a statistically significant relationship between the predictor or independent variables and the 

response or dependent variable. Multiple logistic regression uses the following null and 

alternative hypotheses: 

HØ: β1 = β2 = … = βk = 0 

H1: β1 = β2 = … = βk ≠ 0 

The project hypotheses are grouped into student, teacher, and school context categories 

and are as follows: 

• Student Hypotheses: The percentages of underrepresented students, the percentages of 

bilingual students, the percentages of special needs students, and students in the free 

lunch program predict AP CSP. 

• Teacher Hypotheses: The number of teachers who participated in ECS PD, the number of 

teachers who participated in AP CSP PD, the number of CS teachers, the number of ECS 

teachers, and the average years of ECS teaching experience per year predict AP CSP. 

• School Context Hypotheses: Student enrollment, student attendance rates, SQRP scores, 

ECCE scores, the presence of a CTE-IT program, the school year, and the 5-year 

graduation rate predict AP CSP. 
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Methods 

We used multiple logistic regression analysis primarily due to the binary dependent 

variable [Offer_CSP]. Researchers often use logistic regression in medical, psychological, 

economic, agricultural, and social science research when studying outcomes that are represented 

by binary variables (Allen, 1997; Larsen et al., 2000; Mood, 2010; Sperandei, 2014; Szumilas, 

2010). Logistic regression models can allow us to establish a relationship between a binary 

dependent variable and a group of independent variables. Logistic regression estimates the 

probability that an event will occur or that the event in question will have a particular outcome 

using information or characteristics thought to be related to or influence such events (Pampel, 

2021; Tolles & Meurer, 2016). Multiple logistic regression allowed us to examine multiple 

variables simultaneously, as these variables might interact in the real world. Multiple logistic 

regression was also more informative than simple logistic regression because it revealed the 

unique contribution of each variable after adjusting for the others (Stoltzfus, 2011). In this 

project, the terms predictors and explanatory are used to refer to the independent variables for 

which the influences are being quantified, and the term outcome is also used to refer to the 

dependent variable in the logistic regression model (Altman & Royston, 2000; Rose & McGuire, 

2019; Tolles & Meurer, 2016). 

Using logistic regression can show which of the various factors being assessed has the 

strongest association with an outcome and provides a measure of the magnitude of the potential 

influence. It also can adjust for confounding factors (Tolles & Meurer, 2016). Confounding 

factors may be associated with other independent variables and the dependent variable, 

obscuring the true association between that independent and dependent variable, threatening 
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internal validity (Mertler & Vannatta, 2017; Pourhoseingholi et al., 2012; Sperandei, 2014; 

Stoltzfus, 2011; Szumilas, 2010). For example, SES could be a confounding factor in the 

relationship between ethnicity and the number of emergency room visits in a year because some 

ethnic groups tend to be overrepresented in certain SES categories, and people without 

healthcare insurance tend to use the emergency room more often for health care needs that would 

otherwise be treated by a primary care physician (Emerson et al., 2012; Stoltzfus, 2011; Werner 

et al., 2014). 

In general, researchers differentiate between the types of variables they use to measure 

phenomena as discrete or continuous. A discrete variable has characteristics that are separate 

from each other, measured in whole units or categories (Privitera, 2018). This project uses a 

discrete dependent variable. In situations where an event occurs or it does not occur, researchers 

consider the outcomes as binary, either yes or no. A discrete variable that has only two outcomes 

is called dichotomous (Babbie, 2017; Privitera, 2018), and the yes and no outcomes are often 

represented with a 1 and a 0 (Doyle, 2020). Our event of interest was “Did a high school offer 

AP CSP in this school year?”  

The mean of a dichotomous variable can be interpreted as a probability (Privitera, 2018), 

but the probabilities are contingent on the independent variables. When researchers have a binary 

dependent variable, they often use logistic regression to obtain odds ratios in the presence of 

more than one explanatory variable (Lottes et al., 1996). The procedure is like multiple linear 

regression, with the exception that the response variable is binary. The result is the impact of 

each variable on the odds ratio of the observed event of interest, with the advantage of avoiding 

some confounding effects by analyzing the association of all variables together (Mood, 2010; 

Sperandei, 2014). The higher the predicted value, the more likely a school with a certain score on 
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an independent variable will experience an event. In logistic regression, the coefficient calculated 

for each predictor determines the odds ratio (OR) for the outcome associated with a one-unit 

change in that predictor or associated with an outcome, that is, offering AP CSP, relative to a 

reference state, that is, not offering AP CSP (Pampel, 2021; Tolles & Meurer, 2016). 

Data Analysis 

Using the IBM SPSS version 29 statistical software, the analysis for this study was 

performed using descriptive and inferential statistics. During our analysis, we calculated the OR 

and confidence interval and used these calculations to help us interpret our data. The OR helps to 

explain the relationship between a variable and the likelihood of an event occurring. If the odds 

ratio is equal to one, there is no relationship. If the odd ratio is greater than one, there is a 

positive correlation, and less than one means a negative correlation (Szumilas, 2010). The 

confidence interval is the range of values that represents the degree of uncertainty surrounding an 

effect, and it is used to estimate the precision of the odds ratio. A small confidence interval 

indicates a higher precision of the odds ratio (Szumilas, 2010). We used a confidence level of 95 

percent.  
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Part IV: Results 

The final model shows the results which provided insights into the three research 

questions posed in Part I of this paper. However, Appendices B and C show where each variable 

was examined individually to determine its single effect on the dependent group of student, 

teacher, and school context factors, working towards our final predictive model. 

Final Predictive Model 

Figure 6 depicts the final model using all three categories in the stepwise regression. 

Time is in the first block with the CTE-IT track in the second block. Blocks three through five 

are the student, teacher, and school context variables previously described. We accounted for 

time, CTE-IT track, student variables, teacher variables, and then school context variables. The 

rationale for using this method was to ensure that if we made recommendations at the 

institutional level we controlled for any idiosyncrasies of students that may occur and the fact 

that these numbers will automatically increase over time. This model takes time in the first block 

and estimates that effect and then it takes the CTE-IT track in the second block and estimates its 

effects after controlling for time in the first block. The next block in the analysis contains the 

student variables and it will determine its effects after controlling for both time and the CTE-IT 

track. Each time a subset of variables will be selected, and the other variables will be retained in 

the previous blocks. 
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Figure 6 

Final Predictive Model Using Stepwise Forward Conditional Regression 

 

By blocking all the variables in this fashion, we were able to determine the best 

combination of variables that are predictive. With each block, the variables that are predictive are 

selected and then controlled for with each subsequent block. Table 1 shows the results of this 

final model. 
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Table 1 

Multiple Regression Student-, Teacher-, and School Context-Factor Variables 

 FINAL MODEL-BLOCKS 1-5 

 Variables Odds 

Ratio 

95% C. I for 

Odds Ratio 

 Lower Upper 

Block 1 School Year 1.28 1.00 1.63 

Block 2 CTE-IT Track* 0.32 0.14 0.70 

Block 3 

 

Percent of Black Students*  0.99 0.98 1.00 

Percent of Native American 

Students 

^ ^ ^ 

Percent of Latinx Students ^ ^ ^ 

Percent of Multiracial Students ^ ^ ^ 

Percent of Bilingual Students ^ ^ ^ 

Percent of Special Education 

Students* 

 

0.00 0.00 0.23 

Percent Free/reduced Lunch 

Students 

^ ^ ^ 

Block 4 

 

Number of at Least Partially 

Qualified ECS Teachers 

^ ^ ^ 

Number of at Least Partially 

Qualified CSP Teachers* 

1.78 1.35 2.33 

Average years of ECS Teaching 

experience 

1.24 1.00 1.54 

Number of ECS Teachers/year ^ ^ ^ 

Number of CS Teachers/years ^ ^ ^ 

Block 5 Enrollment ^ ^ ^ 

Average Attendance ^ ^ ^ 

ECCE Score ^ ^ ^ 

SQRP Total Points ^ ^ ^ 

5-year Graduation Rate* 1.03 1.00 1.05 

 * Statistically significant at <.05;  Trending towards significance; ^ Not statistically significant 
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In Table 1, the variables that are bolded (percent of Black students, percent of special 

education students, number of partially qualified CSP teachers, five-year graduation rate, and 

CTE-IT track) were shown to be statistically significant. The number of at least partially 

qualified CSP teachers and the five-year graduation rate were positively correlated with 

probability while the percentage of Black students, the percentage of special education students, 

and the presence of a CTE-IT track were all negatively correlated with probability. The average 

years of ECS teaching experience and school year were trending towards significance. The 

variables with the greatest explanatory value in our model were the number of at least partially 

qualified CSP teachers followed by the five-year graduation rate and the percentage of Black 

students.  

In our final predictive model, the Chi-square goodness of fit was 165.925 with 8 degrees 

of freedom and p-value < .001. The Chi-square goodness of fit is a statistical test that examines 

whether observed frequencies deviate from what might be expected based on a proposed 

hypothesis (Foster, 2021). The receiver operating characteristics (ROC) curve provides the area 

where the null hypothesis is true and where predictability associations between the variables are 

possible (Streiner & Cairney, 2007), measuring the usefulness of the test in general, and the area 

of the curve indicates the discriminatory ability of the variables. The primary statistic from the 

ROC is the area under the curve (Streiner & Cairney, 2007). The AUC for the final model is 

0.894 which indicates that there is good discrimination of the independent variables predicting 

the dependent variable (see Figure 7). The interpretation of AUC values is such that a value of 

1.0 is a perfect test, 0.9–0.99 is an excellent test, and 0.8–0.89 is a good test (Carter et al., 2016). 
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Figure 7 

Final Predictive Model Using Stepwise Forward Conditional Regression 
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Findings 

We started with single regression analyses and determined the individual predictive value 

of the student, teacher, and school variables. Next, we conducted multiple regression to 

determine the best combination of variables that would be predictive. In single regression, we 

held all other variables equal other than one individual independent variable, whereas, with 

multiple regression, there is a linear relationship between variables that is considered. So now 

some variables that were once significant are no longer significant once the other variables are 

factored in. Our final model had the highest Chi-square goodness of fit value of all the models 

ran which indicated that this model has the greatest statistically significant difference. 

The first project question asked what student factors impact the likelihood that AP CSP is 

offered in CPS high schools. Our results indicate that the percentages of Black and special 

education students were negative predictors of whether a high school offered AP CSP. As the 

number of these two populations of students increased, there was a decreased chance that the 

course would be offered at that school. The number of students with free/reduced lunch, which 

indicates lower SES, was shown to be trending towards being a predictor. These results are 

consistent with the literature that has shown that minority student populations and SES are 

determinants of school course offerings. The other student variables were not statistically 

significant. 

The second project question asked what teacher factors impact the likelihood that AP 

CSP is offered in CPS high schools. The results indicate that the number of at least partially 

qualified AP CSP teachers was the only predictive teacher factor in our final model. This is 

consistent with the literature that talks about the importance of professional development and 

teacher qualification to the promotion of positive student outcomes. As teachers gain more 
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knowledge through coursework and professional development, this directly translates to better 

educational outcomes for the students. The ECS-trained teachers participated in professional 

development that was primarily focused on pedagogical training, whereas the AP CSP 

professional development was more computer science-content focused. This type of 

development proved to be most beneficial and predictive for our model. Being ECS trained does 

not immediately lead to being AP CSP trained. There are instances where these are two different 

populations of teachers. There are instances when they overlap, so this may speak to why ECS 

training did not prove predictive in the final model. 

The third project question asked what school/organizational factors impact the likelihood 

that AP CSP is offered in CPS high schools. Our results indicated that the five-year graduation 

rate was predictive. This study is the first to show a direct relationship between graduation rate 

and the prediction of AP CSP. An increase in the five-year graduation rate refers to the 

percentage of students who started high school five years earlier and graduated from that same 

high school, including students who graduated in four years. This could correlate to students who 

would have the opportunity to take more college preparatory courses like the AP-CSP course in 

their final year. As predicted by the partner organization, the CTE-IT track was a negative 

predictor. This may directly speak to a lack of resources to simultaneously support both the CTE-

IT track and this advanced placement course offering. Appendix D contains an infographic 

summarizing the findings. 
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Limitations 

We need to proceed with caution when interpreting the results from the final model 

because of the small sample size, which affects the power of our model. In statistical analysis, 

the likelihood of finding significance when the alternative hypothesis is true in the population 

(i.e., power) depends on sample size, the variance of the independent and dependent variable, 

effect size, and other factors (Newsom, 2021; Privitera, 2018), therefore a way to increase power 

is to increase the sample size. It is difficult to state a minimum sample size required to attain 

adequate statistical power (Demidenko, 2007), but our sample size was small. Over the five 

years that the course was offered, of the 532 CPS high schools, 87 offered AP CSP.  

In quantitative research, validity refers to whether a measure or project accurately gauges 

what it was intended to assess (Babbie, 2017; Newcomer et al., 2004. The literature is consistent 

with the factors investigated in this study and their anticipated effects apart from a five-year 

graduation rate. This may indicate the need for further research. It may also indicate that the 

variable [GraduationRate_5yr] is a proxy for some underlying unnamed variable (Walsh et al., 

2002). We discussed the issues with confounding variables and internal validity obscuring the 

true association between independent and dependent variables (Mertler & Vannatta, 2017; 

Pourhoseingholi et al., 2012; Sperandei, 2014; Stoltzfus, 2011; Szumilas, 2010). Even though the 

statistical method accounts for confounding variables, a small sample size may hinder logistic 

regression from adequately controlling for all confounders where there may be effects 

(Pourhoseingholi et al., 2012). While the number of high schools offering AP CSP has increased 

annually, schools offering the course did not exceed 25 percent of all the schools in the district. 

This study is not generalizable to high schools outside of CPS, even though it may provide 

valuable insights for future research.  
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The number of qualified teachers is going to be related to the size of the school because 

research indicates larger schools tend to have more teachers. Therefore, those variables could be 

conflated since enrollment size was not statistically significant in the final model. 

The boundaries of this project were purposively narrow. We were bounded by the school-

level variables in the data set, and we could not gain access to the true student- and teacher-level 

variables collected by CPS. The exploration of such data might expand the understanding of 

factors impacting AP CSP expansion. However, the procedures in place to collect the school-

level variables provide confidence that the data were reasonably accurate, understanding all 

collected data have errors.  
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Recommendations 

This is the first exploratory study that provides the groundwork for future studies to 

further investigate how to expand the number of schools that offer AP-CSP in their curriculum. 

Our recommendations are based on the analysis done and the next steps for our partner 

organization. 

Recommendation 1 

Chicago Public Schools should encourage schools with at least one partially qualified AP 

CSP teacher to consider offering the course. The number of at least partially qualified AP CSP 

teachers had the greatest explanatory value in our model. A school that has at least one partially 

qualified CSP teacher should be the next target for schools to offer the AP CSP course. Figure 8 

shows the number of schools that have at least one qualified AP CSP teacher in the SY2020-

2021, and those schools are designated by the blue squares. 

Figure 8 

SY2020-2021 CPS High Schools with AP CSP Partially Qualified Teachers but No Course 
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In the last year of available data which is SY2020-2021, there were 35 schools that had at 

least one partially qualified AP CSP teacher. In addition, STEM schools have historically been 

designated as the schools that focused on technology curricula like computer science. Of these 

35 schools in the SY2020-2021, there are five that are designated as STEM schools that do not 

offer AP CSP. It may be worth considering these schools as the next potential schools for 

offering the AP CSP course, especially since they have the culture to support the advanced 

placement course in the science fields. 

Recommendation 2 

Chicago Public Schools should encourage STEM schools with a high percentage of Black 

students and at least one partially qualified AP CSP teacher to consider offering the course. In all 

of the models looking at the student variables, the percentage of Black students was consistently 

a negative predictor of whether or not the school would offer AP CSP courses. Previous studies 

have shown that schools with increased minorities have less qualified teachers. The goal of our 

partner organization is focused on equity and providing computer science for all students.  

Figure 9 

SY2020-2021 CPS High Schools Offering and Not Offering AP CSP 
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Figure 9 shows that in SY2020-2021, there were 79 high schools, depicted with gray 

circles, that did not offer AP CSP, and 27 high schools that offered the course, depicted with 

green squares. Forty-one of the 79 schools not offering AP CSP (51.3%) had at least 50 percent 

Black students. Of these 41 high schools, 15 (36.6%) had at least one partially qualified AP CSP 

teacher. It is important to note that three of those 15 high schools were STEM schools with 

greater than 90 percent Black students (92.4%, 95.8%, and 97.5%). It is important to mitigate the 

impact of the percentage of Black students as a negative predictor of the course and focus on 

these schools as those best equipped to provide access to this course for all students, regardless 

of ethnicity. Simultaneously, CPS may also want to examine any barriers to cultural competency. 

This could include lack of training, prejudices, and/or biases of the employees within the schools 

that might preclude them from gaining the requisite knowledge and experiences for best 

educating diverse student populations.  

Recommendation 3 

Chicago Public Schools should conduct case studies on the schools that offered AP CSP 

to determine the effectiveness of the course as measured by student outcomes and to determine 

the effectiveness of the implementation of this course into the curriculum. Figure 2 shows that in 

SY2020-2021, there were 27 high schools that offered AP CSP. There were four schools that had 

previously offered AP CSP but did not offer the course in SY2020-2021. Only one of the four 

schools did not have a qualified AP CSP teacher. Therefore, it would be germane to understand 

why those three schools did not offer the course in this last academic year although they had a 

qualified teacher and had previously offered the course. There may have been resource issues or 

other constraints that precluded the school that had offered AP CSP from offering in that SY. 

This would provide crucial information about possible implementation and execution problems 
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that schools have incurred. This would help as CPS devises the plan for the implementation of 

AP CSP in additional schools in the district. 

Recommendation 4 

Chicago Public Schools should continue to encourage teachers to become at least 

partially qualified. As already discussed, the literature has shown a direct correlation between 

teacher professional development and positive student outcomes. In addition, our data here 

clearly shows that teachers being at least partially qualified serve as the best predictor for the 

ability of the school to offer the AP CSP course. The district should continue to invest time, 

energy, and resources to increase the number of AP CSP-qualified teachers. This could be 

achieved through incentive programs and other benefits and compensation allotments offered to 

teachers if they participate in the training. 

Conclusion 

This explanatory study identified the predictors of whether schools within the CPS would 

offer AP CSP. Recommendations were made to guide CPS in its plan for determining which high 

schools in the district to target for consideration of offering AP CSP in subsequent school years. 

Moreover, the work done in this study will inform CPS about future research that needs to be 

conducted as part of its evidence-based research project focused on ensuring equitable CS access 

for all students in CPS. 
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Part VI: Appendices  

Appendix A 

Data Set Codebook of School-Level Variables 

 

Dark Green Fill = Dependent Variable Used  

1 SchYr school year 

2 School_Year_ID 
School ID for each school year.  School ID then school year end 

after decimal point (example - school 1234 for school year 2011-

2012 would be 1234.12) 

3 schoolid school id 

4 school_short school name 

5 SCH_TYPE 

school type (OLD - Discontinue using) 
AUSL - academy for urban school leadership. district run 
Charter - exclude from analyses 
Contract - exclude from analyses 
ISP - Independent School Principals - designed for highest-

performing principals in district. More independence than others, 

still district oversight 
Network # - district run schools 
Military - district run 
OS4 - Office of Strategic School Support Services. district run for 

specific set of CPS schools. see file details for more information 
Options - exclude from analyses 
Service Leadership Academies - airforce/military schools; district 

run 
district  

6 Sch_Type_OCS 

School Ttypes (after discussion with Andy at OCS) 
Neighborhood - Traditional district run school 
OCS (Contract) - Contract school but part of OCS and subject to 

graduation requirement 
OCS (Option) - Option school but part of OCS and subject to 

graduation requirement 
Selective - Selective enrollment school 
Specialty - Significantly Modified Schools 
STEM - STEM Schools 

7 GRADE_CAT Primary Grade Category 
HS = High School 

8 enroll school enrollment 
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9 pct_white school % of white students 

10 pct_black school % black/african american students 

11 pct_naa school % native american/alaskan students 

12 pct_api school % asian/pacific islander students 

13 pct_latinx school % latinx/hispanic students 

14 pct_mr school % multiracial students 

15 pct_asian school % asian students 

16 pct_hpi school % hawaiian/pacific islander students 

17 pct_notav school % students with race/ethnicity not available 

18 pct_bilingual 
school % bilingual students 
Note: "Bilingual" refers to the state definitions of students who 

are English learners. (2017-2021) 

19 pct_sped school % special education students 
In 2011-12, this column is labeled IEP, and SPED 2013-21 

20 pct_frl 

school % free/reduced lunch students 
Note: column name changes over time - 2011-12 labeled free; 

2013-14 labeled free/reduced lunch; 2015 economically 

disadvantaged; 2016-21 free/reduced lunch 
Note: "Economically Disadvantaged Students" come from 

families whose income is within 185 percent of the federal 

poverty line. The District formerly referred to these students as 

"Free or Reduced Lunch Eligible Students," and adopted the new 

term after the federal government, under the Community 

Eligibility Provision, funded breakfasts and lunches for all 

students if more than 40 percent of students qualify.  

21 5Es_E_Ins 
Measure Name: Essential: Ambitious Instruction | Years 

Available: Data available for sy14, sy15, sy16, sy17, sy18, sy19, 

sy21 
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22 5Es_E_Env 
Measure Name: Essential: Supportive Environment | Years 

Available: Data available for sy14, sy15, sy16, sy17, sy18, sy19, 

sy21 

23 5Es_E_Fam Measure Name: Essential: Involved Families | Years Available: 

Data available for sy14, sy15, sy16, sy17, sy18, sy19, sy21 

24 5Es_E_Tch 
Measure Name: Essential: Collaborative Teachers | Years 

Available: Data available for sy14, sy15, sy16, sy17, sy18, sy19, 

sy21 

25 5Es_E_Ldr Measure Name: Essential: Effective Leaders | Years Available: 

Data available for sy14, sy15, sy16, sy17, sy18, sy19, sy21 

26 5Es_OverallPoints (Intentionally left blank) 

27 5Es_OverallScore (Intentionally left blank) 

28 SQRP_TotalPoints SQRP - Total points 

29 SQRP_Rating 
SQRP Rating category 
Levels 1+ - 2+ = Good Standing | Level 2 = Provisional Support | 

Level 3 = Intensive Support 

30 SQRP_AccountabilityStatus 
SQRP Status category 
Levels 1+ - 2+ = Good Standing | Level 2 = Provisional Support | 

Level 3 = Intensive Support 

31 ECCE_Score 

Percent of students graduating from the school in the most recent 

year who have earned at least one credit from an approved early 

college course, a 3+ on an AP exam, a 4+ on an IB exam, the 

State Seal of Biliteracy, or an approved career 

certification  (From SQRP reports) 

32 CS_StartYr Year the school started offering CS courses 

33 ECS_NumTchrsQual Number of Qualified ECS teachers at the school for a given year 

34 ECS_NumTchrs_AtLeastPartialQual_FIXED Number of At Least Partially Qualified ECS teachers at the 

school for a given year 

35 CSP_NumTchrsQual Number of Qualified CSP teachers at the school for a given year 

36 CSP_NumTchrs_AtLeastPartialQual_FIXED Number of At Least Partially Qualified CSP teachers at the 

school for a given year 
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37 CS_TeachersPerYr Number of Computer Science teachers at the school for a given 

year 

38 CS_CoursesPerYr Number of Computer Science courses available at the school for 

a given year 

39 CS_StudentsPerYr Number of Computer Science students at the school for a given 

year 

40 ECS_StudentsPerYr Number of students taking ECS at the school for a given year 

41 *Offer_ECS 0=No; 1=Yes  (created-not part of the original data set) 

42 Robotics_StudentsPerYr Number of students taking a Robotics course at the school for a 

given year 

43 APCSA_StudentsPerYr Number of students taking AP CS A at the school for a given 

year 

44 APCSP_StudentsPerYr Number of students taking AP CSP at the school for a given year 

45 *Offer_CSP 0=No; 1=Yes  (Created) 

46 Ratio_EnrollToECS_NumTchrsQual  Total Enrollment divided by number of Qualified ECS teachers 

47 Ratio_EnrollToECS_NumTchrs_AtLeastPartialQual_Fixed Total Enrollment divided by number of At Least Partially 

Qualified ECS teachers 

48 Ratio_EnrollToCSP_NumTchrsQual Total Enrollment divided by number of Qualified CSP teachers 

49 Ratio_EnrollToCSP_NumTchrs_AtLeastPartialQual_Fixed Total Enrollment divided by number of At Least Partially 

Qualified CSP teachers 

50 Address School Street Address 

51 Lat School Latitude 
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52 Long School Longitude 

53 Avg_St_ATTD_Rate Average attendance rate by school/year 

54 ECS_TchrCountByYear Total number of ECS teachers at the school/year 

55 ECS_Exp_AvgYrs Average years of ECS teaching experience/year 

56 Pct_ECStakeFreshSoph Perecnt of students at the school/year that take ECS as Freshman 

or Sophomores 

57 CTE-IT_Sch Does the school offer at CTE-IT track for the given year 

58 GraduationRate_4yr 
The percentage of students in a cohort who graduated between 

the indicated year and the 4 school years before the indicated 

year. 

59 GraduationRate_5yr 
The percentage of students in a cohort who graduated between 

the indicated year and the year 5 school years before the indicated 

year. 
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Appendix B 

Single Regression and Multiple Regression Within Categories: Analyses and Results 

What Student-Factor Variables Impact the Likelihood That AP CSP is Offered in CPS 

High Schools? 

Single regression analysis revealed that the percentage of multiracial students was the 

only positive predictor, with percentages of Black, special education, and free and reduced lunch 

students being negative predictors. All of these were significant at p value < .001. None of the 

other student-factor variables individually were predictive of whether AP CSP would be offered 

(see Figure 10). 

Figure 10 

Single Regression Student-Factor Variables 

 

After looking at the student-factor variables individually and determining their singular 

effects, we wanted to see the collective effects of all of the student-factor variables when 

considered together. We wanted to know if there would be an additive or synergistic effect of 

those factors that were singularly predictive. When all of the student-factor variables were 

blocked together, only the percent of Black and special education students remained predictive 

with the percent of free and reduced lunch trending towards significance. We use trending 

towards significance to show almost but not quite statistically significant p-values (e.g., p=0.06). 
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This does not imply that there was a subset of non-significant p values that suggest, support, or 

represent a trend, by being almost significant (Gibbs & Gibbs, 2015). The largest impact was the 

percentage of Black students (see Table 2). 

Table 2 

Multiple Regression Student-Factor Variables 

 

What Teacher Factors Impact the Likelihood That AP CSP is Offered in CPS High 

Schools? 

Single regression analysis revealed that the number of ECS and CSP partially qualified 

teachers, the number of total ECS teachers per year, and the average years of ECS teaching 

experiences were all positive predictors of whether the school would offer AP-CSP. All of these 

were significant at p value < .001. None of the other teacher-factor variables individually were 

predictive of whether AP CSP would be offered (see Figure 11).   



EXPLORING PREDICTIVE FACTORS FOR EXPANDING AP CSP    93 

Figure 11 

Single Regression Teacher-Factor Variables 

 

After looking at the teacher-factor variables individually and determining their singular 

effects, we wanted to see the collective effects of all of the teacher factors when considered 

together. We wanted to know if there would be an additive or synergistic effect of those 

variables that were singularly predictive. When all of the teacher-factor variables were blocked 

together, only the number of partially qualified AP CSP teachers remained predictive (see Table 

3).  

Table 3 

Multiple Regression Teacher-Factor Variables 
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What School Context Factors Impact the Likelihood That AP CSP is Offered in CPS High 

Schools? 

Single logistic regression analysis revealed that enrollment, average attendance, and five-

year graduation rate were all positive predictors of whether the school would offer AP CSP. All 

of these were significant at p-value < . 001. The ECCE score was a positive predictor at a p-value 

< .01. The SQRP total points and the CTE-IT track were both predictors at a p-value < .05 with 

the CTE-IT track being a negative predictor (see Figure 5.3). 

Figure 12 

Single Regression School Context-Factor Variables 

 

After looking at the school context-factor variables individually and determining their 

singular effects, we wanted to see the collective effects of all of the school context-factor 

variables when considered together. We wanted to know if there would be an additive or 

synergistic effect of those variables that were singularly predictive. When all of the school 

variables were blocked together, only the five-year graduation rate and enrollment remained 

positive predictors (see Table 4). 
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Table 4 

Multiple Regression School Context-Factor Variables 
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Appendix C 

Multiple Regression Across Categories: Analyses and Results 

Student and Teacher Factors Combined Effects 

We next wanted to look at multiple categories, and we performed a stepwise regression. 

Stepwise regression methods can be used in building predictive functions, where independent 

variables are used to estimate the effect of an exposure or intervention on the outcome (i.e., the 

dependent variable; Rose & McGuire, 2019). Our first block in our regression controlled for 

time. Alone, time was significant as expected since the number of schools offering AP-CSP 

increased each year. Since our partner organization wanted to know the effects of the CTE-IT 

track, our second block was the CTE-IT track. The third block was our student-factor variables, 

and the fourth block was teacher-factor variables. In this stepwise approach, we controlled for 

the variance from each of the previous blocks. Using this model, the percentages of Black and 

special education students were still negatively predictive, and the number of partially qualified 

CSP teachers was positively predictive. In this model, the average years of ECS teaching was 

also shown to be predictive (see Table 5). 

Table 5 

Multiple Regression Student- and Teacher-Factor Variables 
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Student and School Context Factors Combined Effects 

In combining the student- and school context-factor variables, the percentages of Black 

and special education students were still negatively predictive (see Table 6). The percentage of 

free/reduced lunch was trending towards significance. 

Table 6 

Multiple Regression Student- and School Context-Factor Variables 

 

Teacher and School Combination Effects 

In combining the teacher- and school context-factor variables, the presence of the CTE-

IT track at the school was a negative predictor (see Table 7). The positive predictors were 

enrollment, the five-year graduation rate, and the number of partially qualified CSP teachers. 

Table 7 

Multiple Regression Teacher- and School Context-Factor Variables 
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Appendix D 

AP CSP Infographic 
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