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Abstract 

This study evaluated the implementation and impact of the School of Interactive Arts (SIA), a 

scalable, in-class instructional model designed to introduce high school students to computer 

science and video game design through a virtual platform called Ghost School. Conducted in 

New York City Department of Education public high schools, the study used a quasi-

experimental design with matching to examine whether participation in SIA increased students’ 
likelihood of taking and obtaining a qualifying score on the AP Computer Science Principles 

(APCSP) exam. While the impact study found no statistically significant effects on APCSP exam 

outcomes using the available data, qualitative findings revealed that teachers valued the program 

for its ability to engage students and support the teaching of foundational computer science 

concepts. The program contributed positively to student engagement and teacher capacity, 

addressing foundational gaps that often precede formal AP participation. The study highlights 

the complexity of measuring impact on AP exam outcomes and underscores the importance of 

combining quantitative data with qualitative insights to fully understand the program’s 
contributions. 
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Background 

A persistent challenge in U.S. education is the underrepresentation of historically marginalized 

students in advanced STEM coursework, particularly in computer science. Despite the rapid 

growth of computing-related careers and the increasing importance of digital literacy, access to 

rigorous computer science instruction remains uneven, with some students facing significant 

barriers to participation in advanced computer science courses.1 Addressing these disparities has 

the potential to expand pathways to high-demand fields, improve educational equity, and 

enhance the capacity of schools and teachers to deliver high-quality, inclusive STEM education.2 

 

Research identifies several root causes behind these gaps, including limited teacher preparation 

in computer science, lack of curricular resources, and insufficient support structures for both 

educators and students.3 Effective solutions often involve comprehensive professional 

development (PD), ongoing instructional coaching, and targeted supports that empower teachers 

to implement new curricula with fidelity and confidence.4 Interventions which combine teacher 

training with classroom-based supports can increase both teacher self-efficacy and student 

engagement.5 

 

The intervention tested in this study—the School of Interactive Arts (SIA) program—addresses 

these root causes by providing structured support to teachers as they introduce computer science 

concepts to students. Urban Arts Partnership (UAP) has previously implemented an after-school, 

pre-college version of SIA in New York City. The EIR-supported project implemented a new, in-

class version of SIA in NYC Department of Education (NYCDOE) public high schools. SIA 

aims to increase students’ pursuit of computer science through a teacher PD model. SIA models 

a PD approach for teachers used in other federally funded UAP projects. Through PD training, 

teachers learn to implement SIA content, pedagogy, and technology, and in turn students learn 

the essentials of computer science and computational thinking (providing an introduction to 

Advanced Placement Computer Science Principles [APCSP] standards such as Algorithms and 

Programming). PD took place virtually during and after the response to the COVID-19 

pandemic. 

 

Although SIA had previously been implemented as an after-school, pre-college program hosted 

at UAP headquarters, the program had never been implemented as an in-school intervention 

 
1 Bruno, P., & Lewis, C. M. (2021). Equity in high school computer science: Beyond access. Policy Futures in 

Education, 14782103211063002. 
2 Mickelson, R. A., Mikkelsen, I., Dorodchi, M., Cukic, B., & Horn, T. (2022). Fostering Greater Persistence 

Among Underserved Computer Science Undergraduates: A Descriptive Study of the I-PASS Project. Journal of 

College Student Retention: Research, Theory & Practice, 26(2), 445-472. 

https://doi.org/10.1177/15210251221086928 (Original work published 2024) 
3 Code.org, CSTA, & ECEP Alliance. (2024). 2024 state of computer science education: Understanding our 

national imperative. Code.org. https://code.org/assets/advocacy/stateofcs/2024_state_of_cs.pdf. Malakul, S., & 

Sangkawetai, C. (2024). Evaluating computer science teaching competence: teachers’ self-efficacy and professional 

development. Discover Education, 3(1), 257. 
4 Ma, H., Dong, Y., Jing, B., Zeng, Y., & Sun, J. (2025). Effectiveness of in-service computer science teachers’ 
professional development in K-12 education: a systematic review and meta-analysis. International Journal of STEM 

Education, 12(1), 29. 
5 Darling-Hammond, L., Hyler, M. E., & Gardner, M. (2017). Effective teacher professional development. Learning 

policy institute. 

https://doi.org/10.1177/15210251221086928
https://code.org/assets/advocacy/stateofcs/2024_state_of_cs.pdf
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serving teachers. This new version of SIA proposed to impact students and teachers in ways the 

pre-college iteration did not: 

 

• Whereas the program catered to students who elected to spend time learning computer 

science and video game design skills in an after school environment, SIA would now be 

offered to a more general set of public high school students.  

• In serving a greater diversity of students: 

o SIA would design a curriculum to serve and meet the needs of a broader 

population of students. 

o Whereas the program previously aimed to advance the computer science and 

video game development skills of students already interested in and likely more 

advanced in computer science and video game design, SIA sought to provide 

exposure to computer science and video game design to students who may not 

have had exposure otherwise. 

o Whereas instruction was previously delivered by trained SIA “coaches,” public 
high school teachers would now implement the program and receive professional 

development training. 

Summary of results from formative evaluation 

The evaluation team studied implementation of SIA over the course of the project, identifying 

areas of strength and areas that could be the focus of improvement efforts. Results from the study 

were generally positive.6 Teachers agreed that the PD opportunities presented clear information 

about the program, and that they gained knowledge related to computer science, computational 

thinking practices, and game design topics as a result of participating in the PD. Though most 

teachers had limited knowledge of game design at the beginning of the program, following the 

PD sessions, most also agreed that game design was an effective and engaging way to teach 

computer science to students.  

 

Based on feedback provided on exit tickets as well as student interviews, most students seemed 

to enjoy most lessons. Students provided a range of feedback about their experiences with Ghost 

School and the SIA program. One common theme was that Ghost School helped facilitate the 

transition to text-based coding. Several students noted that Ghost School was an excellent 

program for learning about text-based coding, especially for those who had previously only 

worked with block-based coding. They liked how the program provided clear instructions and 

guidance on using semicolons, brackets, and other syntax elements. One student shared with us,  

 

Ghost School is really great for getting into the text-based coding. In our class, we didn’t 
touch on text-based coding. We mostly did block-based coding. It was a great transition. 

It's fun and easy and gives you instructions on how to do everything. For someone 

transitioning into text-based coding, it’s a great program to play with. 
 

 
6 These findings are detailed in annual reports prepared for the SIA program team throughout the duration of the 

project. We summarize some key findings here, but additional information is available upon request. 
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Students also enjoyed the engaging and interactive nature of both Ghost School and SIA. During 

interviews several students shared that Ghost School was “fun” and praised its design, 
characters, and the approach of typing actions instead of using block-based codes. Others 

appreciated the simplicity of Ghost School.  

 

Students also appreciated that Ghost School was, in the words of one student, “easy and 
interesting.” Students appreciated the simplicity of the lessons and how they made computer 

science more approachable for them.  

 
 

Impact Study 

Study Description 

Research Questions for the Study 

Confirmatory research questions:  

• What is the effect of taking SIA on the likelihood of taking the APCSP test in 10th – 12th 

grade for students who received the SIA intervention compared to students in high 

schools in the business-as-usual (i.e., non-SIA) condition? 

• What is the effect of taking SIA on the likelihood of obtaining a qualifying score (i.e., 3 

or higher) on the APCSP test in 10th – 12th grade for students who received the SIA 

intervention compared to students in high schools in the business-as-usual (i.e., non-SIA) 

condition? 

Intervention Condition 

Goals for students 

The project involved the development, implementation, and evaluation of a scalable, in-class 

instructional model to teach high school students about video game design and computer science 

concepts. The EIR project incorporated both an SIA-developed, virtual teaching platform (Ghost 

School) and PD training for classroom teachers. Through exposing students to computer science 

concepts, the program provided an entry point to valuable and marketable skill sets. Students had 

opportunities to learn and practice basic programming and coding skills, engage with computer 

science concepts through the approachable lens of video games, self-direct their learning, and 

work collaboratively with other students.  

 

The SIA curriculum was aligned with the APCSP exam, serving as an introduction to key 

concepts on the exam. SIA aimed to generate student interest in taking the APCSP course and 

exam and to improve performance on the exam by engaging students in computer science and 

computational thinking activities earlier in high school.  
 

Key components 
 

Professional development for teachers 
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SIA offered PD for teachers so that they were able to implement SIA in their classes. Due to the 

COVID-19 pandemic, all SIA PD became remote and remained that way for the duration of the 

project. Teachers were expected to complete the following PD activities:  

 

• Synchronous PD: 

o New teachers: Four (30-minute) synchronous PD training sessions for teachers 

that covered Ghost School activity demos and art project logistics. 

o Returning teachers: One four-hour synchronous PD training session where 

returning teachers connect with one another across school and provide program 

reflections. 

• Asynchronous PD: 

o New teachers: Six hours (i.e., 24, 15-minute sessions) of asynchronous PD 

training in which teachers became familiar with SIA “essentials” for class 

implementation, including the SIA Classroom curriculum map and lesson plans, 

Ghost School navigation, and vocabulary. 

o Returning teachers: One hour and fifteen minutes of independent asynchronous 

professional development training in which teachers refamiliarize themselves with 

SIA “essentials” for class implementation, including SIA Classroom curriculum 
map, Ghost School navigation, and vocabulary. 

• Embedded PD (all): 15 full-class (~40-minute) unique Ghost School lessons in which 

teachers learned how to implement SIA content, pedagogy, and technological tools in 

their instruction by implementing in practice.  

 

In order to accommodate teachers’ schedules, the program was implemented on a rolling basis, 
meaning that teachers could begin the PD whenever it best suited their schedule and aligned with 

their curriculum. Some teachers implemented the program in the fall, while others waited until 

the end of the spring. Teachers received a stipend and professional learning credits for the PD 

they completed. 

 

Ghost School lessons 

The interactive Ghost School was created to assist in the teaching of computer science and video 

game content by serving as a vehicle for direct instruction and providing computer science 

activities within the platform. Through creation and refinement of the Ghost School, SIA would 

provide a scalable platform that could provide computer science education to a large number of 

students without having to rely on in-person, rigorously trained, computer science “experts” (i.e., 
teachers or outside “coaches”). 
 

Students were expected to complete at least 15 lessons in Ghost School, using the platform to 

learn computational thinking and topics aligned to Algorithms and Programming (Big Idea 3 in 

the APCSP course). 

Program Implementation 

Teachers typically participated in the PD and implemented the program in their classrooms 

concurrently, typically over the course of one semester, but occasionally over a more condensed 

time period if needed. Thus, students in classrooms using SIA would have received the 



SIA Impact  Study  

5 

 

intervention anywhere between October and June, and the intervention took anywhere from 

approximately 6 to 12 weeks to implement, depending on how teachers paced the course. 

 

This impact study focuses on the impact of the program as implemented in 2020-21 and 2021-22. 

In 2020-21, 8 teachers and 634 students across 8 schools participated in the program. In 2021-22, 

15 teachers and 635 students across 13 schools participated in the program. Each year of the 

program, we measured fidelity to the model using a range of data sources, which are described in 

the fidelity of implementation section at the end of this report.  

Setting 

The project and study were conducted in NYCDOE public high schools. All activities took place 

in school during regular classroom hours, ensuring that the intervention was embedded in 

students’ typical academic schedules. Schools were selected for participation based on their 
provision of the APCSP exam or their plans to offer the exam in the following academic year. 

 

SIA provided support to teachers as they learned to implement the program in their classrooms. 

All students enrolled in these classrooms received the SIA program as part of their regular 

coursework. For the evaluation, every school working with the SIA program was included in the 

study as long as the school offered the APCSP exam. 

Comparison Condition 

Assignment to the SIA program was at the school-level. The comparison group consisted of a 

matched sample of students in the same grades (matched separately for each cohort within grade 

on pretest math achievement scores and the poverty variable). These students were selected from 

the students in the district attending non-treatment high schools that (a) were not a part of SIA 

and (b) offered the APCSP exam. At comparison schools, students received any instruction that 

was offered by their districts, i.e., “business as usual.”   
Study Participants 

Identification/selection of schools 

SIA identified several schools within the NYCDOE that offered the APCSP course. The program 

sought partnerships with schools until they reached their desired number of students served. 

Comparison schools did not have to be recruited to participate in the evaluation since the APCSP 

data would be provided by the NYCDOE via an institutional data request. 

 

Identification/selection of study teachers 

Teachers at partner schools self-selected into the program or were assigned to the program by 

their supervisors. There were no subject-specific restrictions for the program, which meant that 

teachers from a range of disciplines and students in a range of classes participated. For example, 

courses in one year included Introduction to Computer Science, Engineering, Introduction to 

Coding, and Digital Art. The goal was to introduce students enrolled in these classes to computer 

science concepts in order to increase their knowledge of and interest in computer science topics.  

 

Identification/selection of students  

All students enrolled in treatment schools during the treatment year were included in the study. 

We observe whether treatment was associated with larger proportions of students taking and 
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passing the APCSP exam. As described above, comparison students were matched to treatment 

students based on prior math test scores, grade in school, and poverty status.  

 

There are two cohorts of treatment students:  

• Cohort 1: Received treatment in 2020-21 and were eligible to take the APCSP exam in 

2021-22 or, for students still in high school, in 2022-23.  

o Baseline = 2019-20 

• Cohort 2: Received treatment in 2021-22 and were eligible to take the APCSP exam in 

2022-23. 

o Baseline = 2020-21 

 

Matching 

Using datasets obtained from NYCDOE via an institutional data request, we first excluded all 

high schools that did not offer the APCSP exam in outcome years: 2021-2022 and 2022-2023. 

We then needed to identify the population from which to select the comparison sample. Given 

there were two cohorts of treatment students included in the study, we randomly assigned the 

students attending non-treatment schools to two groups (i.e., two “cohorts”). The comparison 

sample for Cohort 1 would be drawn from the first random group, and the comparison sample for 

Cohort 2 would be drawn from the second group. We pooled all groups together for the analysis, 

but, as described below, we include blocks in the matching process to ensure that treatment 

students are matched to comparison students in the same “cohort.” 

 

We used the Stata package for coarsened exact matching (CEM) to match students attending 

treatment schools to students attending comparison schools, based on the following variables: 

 

• Most recently available standardized math score, standardized within grade and year 

• Grade in which student most recently took standardized math test 

• Grade level in the year prior to treatment year (i.e., baseline) 

• Poverty status at baseline 

• Blocks to indicate: 

o Block 1: Whether student was in Cohort 1 and attended a school which offered 

the AP test in both 2021-22 and 2022-23 

o Block 2: Whether student was in Cohort 2 and attended a school which offered 

the AP test in 2022-23 only 

o Block 3: Whether student was in Cohort 2 and attended a school which offered 

the AP test in both 2021-22 and 2022-23  

 

The blocks were included to ensure treatment students were matched to comparison students 

who were not only in the same “cohort,” as described above, but who attended schools offering 

the exam in the same years, therefore giving students in both groups the same opportunity to take 

the test. 

 

All students missing data at baseline were dropped from the sample before matching. 
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The matching created 711 matched strata. One example of a stratum would be “students with a 
baseline math score of roughly .5 SD units, who took the test in 8th grade, were not below the 

poverty line, who were in 10th grade at the time of the intervention, and who attended a school 

offering the exam in both 2021-22 and 2022-23.” Twenty-three treatment students were not 

matched to comparison students and were excluded from the final analysis. On average, these 

students had much lower baseline math scores and took the math exam in lower grades than 

students who were matched.  

 

As shown in Table 1, applying the weights from the CEM process, the two groups had equal 

means on all of the baseline variables. The final sample included 89,602 comparison students 

and 8,823 treatment students. 

 
Table 1. Post-CEM weighted averages on all variables. 

 Comparison Treatment 

Std. math score -.12 -.12 

Grade in school during most recent std. test 6.9 6.9 

Grade in school at baseline 9.5 9.5 

% poverty at baseline 79.3 79.3 

% Block 1 26.2 26.2 

% Block 2 2.4 2.4 

% Block 3 71.4 71.4 

N 89,602 8,823 

 

Sample Alignment with Those Served by the Program 

In 2020-21, SIA served teachers at 8 schools. SIA partnered with schools that were offering the 

APCSP exam or had a plan to offer it the following year. However, 4 of the 8 partner schools did 

not end up offering the class, so they were excluded from the analysis. In 2021-22, SIA served 

teachers at 9 additional schools. Two of these schools did not offer the exam subsequently, so 

they were also excluded from the analysis. Additionally, some students were missing data from 

baseline years and were therefore unable to be included in the analysis. 

 

Design and Measures 

Design 

The impact study used a quasi-experimental design with school-level assignment to examine the 

effect of SIA on (1) the likelihood a student took the APCSP exam and (2) the likelihood that the 

student received a qualifying score (i.e., 3 or higher) on the exam. The treatment group consisted 

of students attending NYCDOE public high schools that offered the APCSP course and 

implemented SIA. The comparison group consisted of students with similar prior math 

achievement scores who attended NYCDOE public high schools that also offered the APCSP 

course, but that did not implement SIA. As described above, we used CEM to identify students 

from these schools for the comparison group. 
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Two cohorts were included in this study: (1) students in schools that partnered with SIA in 2020-

21 or 2020-21 and 2021-22; and (2) students in schools that partnered with SIA in 2021-22 only. 

As described above, students in classrooms using SIA would have received the intervention 

anywhere between October and June, and the intervention took anywhere from 6 to 12 weeks to 

implement, depending on how teachers paced the course. 

 

The study was conducted independently and was pre-registered.7 

Measures 

Table 2 describes each variable included in the analysis. All data were provided by the 

NYCDOE as part of an institutional data request. 

 
Table 2. Variables used in the analysis. 

Variable Description 

Outcome variables  

Student took APCSP exam (0/1) 
Binary variable indicating whether student took the APCSP exam 1 or 2 

years following SIA implementation in their school 

Student passed APCSP exam (0/1) 
Binary variable indicating whether student scored a 3 or higher on the 

APCSP exam 

Matching variables  

Baseline grade in school 
Student’s grade in school in the year SIA was implemented in their 
school 

Baseline math score 
Student’s most recent state standardized test score. Standardized to have 
a mean of 0. 

Grade of baseline math score 
The grade recorded when they took their most recent state standardized 

math test 

Poverty (0/1) 

Binary variable indicating whether student’s family qualifies for free or 
reduced-price lunch or is eligible for Human Resources Administration 

(HRA) benefits in NYC 

Treatment group (0/1) 
Binary variable indicating whether student attended an SIA treatment 

school 

 

Sample Sizes and Attrition 

The sample included 8,823 students in the treatment condition and 89,633 students in the 

comparison condition. This study was not an RCT; therefore, attrition was not an issue. 

 

 
7 Independence of the Impact Evaluation: The evaluation was conducted so as to meet the EIR standards for 

independence. Specifically, (a) findings reported to EIR were not to be subject to the approval of the project 

developer/grantee; and (b) the evaluator independently conducted all key aspects of the evaluation, including 

collection of any data used in the impact analysis (e.g., outcome measures), the conduct of the impact analyses, and 

the reporting of study findings. 

Pre-registration of the Study Design: This study was registered with the Registry of Efficacy and Effectiveness 

Studies (REES) under entry number REES Entry #14500.1v1. The REES is a public database that promotes 

transparency by providing detailed information and pre-analysis plans for ongoing and completed efficacy and 

effectiveness studies in education. 
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Data Analysis and Findings 

Baseline Equivalence 

We tested for baseline equivalency of the analytic sample on state math test scores using the 

most recent math scores available for each student. To test for baseline equivalence, we limited 

the sample to students who were matched during the CEM process. To test explicitly for baseline 

equivalency on prior standardized math scores, we performed a multivariate, multilevel mixed 

effects regression model (using the xtmixed command in Stata) which included controls for the 

students’ CEM strata, as well as a binary variable indicating whether the student attended an SIA 

partner school, and which accounted for the fact that students were clustered in schools at 

baseline. The coefficient and standard error on the binary treatment variable indicate whether the 

two groups were equivalent at baseline. All tests were two-tailed, and we used a p < 0.05 

criterion for determining statistical significance.  

 

The coefficient on the treatment group variable was -.0006, and the standard error was .0018 (z = 

-.34, p = .731), suggesting that the difference between the two groups at baseline was not 

statistically significant, and they were statistically equivalent.  

Program Effects 

Using the matched sample, we compared students in the treatment group to students in the 

comparison group on the two outcome variables: taking the APCSP exam and passing the exam. 

We performed two multivariate, multilevel mixed effects regression models (using the xtmixed 

command in Stata) which included controls for the students’ CEM strata, as well as a binary 

variable indicating whether the student attended an SIA partner school, and which accounted for 

the fact that students were clustered in schools. The coefficient and standard error on the binary 

treatment variable indicate whether the two groups differed on the dependent variables. All tests 

were two-tailed, and we used a p < 0.05 criterion for determining statistical significance. 

 

The results from the statistical tests are shown in Table 3. About 6% of students in treatment 

schools took the APCSP test, compared to 6.5% in the comparison group. This difference was 

not statistically significant. About 2% of students in treatment schools passed the APCSP test, 

compared to 2.5% in the comparison group. This difference was also not statistically significant. 

 

Though we did not observe significant group differences in this analysis, subgroup analyses may 

reveal program benefits among underrepresented student populations. Additional research using 

these data should pursue that question. 

 
Table 3. Results from impact analysis. 

 Treatment (%) Comparison (%) Difference Standard error p-value 

% took APCSP test 6.02 6.50 -.49 .012 .692 

% passed APCSP test 2.14 2.45 -.31 .008 .686 

N 8,823 89,602    
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Discussion 

This study examined the impact of the SIA program on students’ likelihood of taking and 

obtaining a qualifying score on the APCSP exam, comparing students in schools which 

implemented SIA to those in business-as-usual schools. The primary hypothesis was that 

exposure to SIA would increase students’ engagement with computer science and improve the 

likelihood they would take and pass the APCSP exam. While this specific analysis found no 

statistically significant differences on APCSP exam participation or qualifying scores, one 

observation is that the comparison group (n=89,602) was drawn from a much larger pool of 

schools than the treatment group (n=8,823). While our matching procedure created equivalent 

groups on measured characteristics, the comparison group’s size advantage may have 
incorporated a wider range of school contexts, potentially including schools with pre-existing 

strong CS programs or other advantageous conditions not fully captured in our matching 

variables. Despite this potential advantage in the comparison group, the treatment schools 

maintained similar rates of participation and passing 

 

Moreover, qualitative findings suggest that the program provided meaningful benefits to teachers 

and students in other ways. Teachers consistently reported that the program was valuable for 

introducing students to computer science, particularly for those with little or no prior exposure. 

Teachers noted that the curriculum and tools, such as Ghost School, made computer science 

more accessible and engaging, helping to build foundational knowledge and interest. 

 

A key caveat is that the program lacked an explicit mechanism to encourage or support students 

in registering for and taking the APCSP course as a next step. While the program successfully 

introduced students to computer science content, it did not include built-in mechanisms to 

support or prompt students to register for the APCSP course or exam. As a result, students were 

largely left to navigate this process independently. This gap may have limited the program’s 
ability to influence exam outcomes. If the goal is not only to expose students to computer science 

but also to increase AP exam participation and success, future iterations of the program will 

likely need to include stronger, more structured supports, such as school-based exam registration 

drives or teacher-led encouragement. 

 

Despite the lack of significant impact on test outcomes, the program’s alignment with the root 
causes identified in the literature, such as limited teacher preparation and lack of accessible 

curriculum, suggests it is on the right track. The findings indicate that SIA effectively addressed 

some of the mechanisms known to improve equity in computer science education, particularly by 

supporting teachers and making the subject more approachable for students with little to no prior 

experience. Importantly, the program contributed to building early interest and foundational 

knowledge. Teachers reported increased confidence and competence in delivering CS 

instruction, which represents a critical investment in long-term capacity building. 

 

Moving forward, the next steps for the SIA program should include integrating more active 

supports for AP exam participation, such as incorporating exam preparation into the curriculum, 

building in explicit encouragement and logistical help for students as they enroll in the course, or 

presenting the class as pre-APCSP. For the field more broadly, this study highlights the 

importance of pairing engaging instructional models with structural supports that help students 
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navigate key milestones, such as AP registration. Continued research should explore how 

combining exposure with targeted encouragement and institutional support can more effectively 

close equity gaps in computer science education. SIA laid a strong foundation by demonstrating 

how thoughtful, equity-centered design can spark interest, build teacher capacity, and begin to 

shift school cultures toward broader inclusion in computer science. With these added structural 

supports in place, SIA has the potential to become a scalable model for advancing CS education. 
 

  

Fidelity of Implementation Study 

 

Fidelity Measurement 

The key components of the model are described earlier in this report. A logic model showing the 

connection between these components and key outcomes is below. Following the logic model, 

we show the SIA implementation matrix, which shows threshold for fidelity as well as program-

level goals.  
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School of Interactive Arts Implementation Matrix 

Indicators Definition 

Unit of 
impleme
ntation Data Source(s) 

Data 
Collection 

(who, when) 

Score for levels of 
implementation at 

unit level 

Threshold for 
adequate 

implementation at 
unit level 

Roll-up to 
next higher 

level if 
needed 

(score and 
threshold): 

Indicate level 

Roll-up to next 
higher level if 
needed (score 
and threshold): 
Indicate level 

Roll-up to 
program level 

(score and 
threshold for 

adequate 
implementation at 

sample level) 

Expected 
sample for 

fidelity 
measure 

Expected 
years of 
fidelity 

measurement 

Key Component 1: 
Professional 
Development 

           

Asynchronous 
professional 
development 
workshops for 
teachers 

First-year SIA 
teachers 

Six hours of 
asynchronous 
professional 
development 
training in 
which 
teachers 
become 
familiar with 
SIA 
“essentials” for 
class 
implementatio
n, including 
SIA 
Classroom 
curriculum 
map, Ghost 
School 
navigation, 
and 
vocabulary. 

 

Returning 
teachers 

One hour and 
fifteen minutes 
of 
independent 
asynchronous 
professional 
development 
training in 
which 
teachers 
refamiliarize 
themselves 
with SIA 
“essentials” for 
class 
implementatio
n, including 

Teacher First-year SIA 
teachers 

Teachers submit 
short surveys after 
each 15-minute 
block of PD, 
totaling 24 surveys. 
Survey data 
maintained by SIA 
program team 
(project manager). 
Teachers are 
expected to attend 
six hours of 
training. 

 

 

 

 

 

 

 

Returning 
teachers 

PD completion 
records maintained 
by SIA program 
team. 

 

First-year SIA 
teachers 

SIA program 
team updates 
PD completion 
spreadsheet 
that Glass Frog 
is shared on as 
teachers 
complete PDs 
and surveys. 
Spreadsheet is 
updated within 
one week of 
teachers 
completing 
each PD. 

 

 

Returning 
teachers 

SIA program 
team collects 
data on amount 
of time teachers 
spend on 
asynchronous 
PD during pre-
implementation 
check-in 
meeting. SIA 
program team 
inputs this 
information in 
live 
spreadsheet 
Glass Frog has 
access to. 

 

Teacher level: 

First-year SIA 
teachers 

0 (low) = Completes 
fewer than 12 
surveys. 

 

1 (moderate) = 
Completes at least 
12 but less than 18 
surveys. 

 

2 (high) = Completes 
at least 18 surveys. 

 

 

 

 

 

 

 

Returning teachers 

0 (low) = Completes 
fewer than 30 
minutes of 

asynchronous PD. 

 

1 (moderate) = 
Completes at least 
30 minutes but less 
than one hour of 
asynchronous PD. 

 

2 (high) = Completes 
at least one hour of 
asynchronous PD. 

Adequate 
implementation at 
teacher level = 2 

N/A N/A Program Level: 

0 (program fidelity 
not met) = Fewer 
than 75% of 
teachers receive a 
score of 2.  

 

1 (program fidelity 
met) = At least 
75% of teachers 
receive a score of 
2. 
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Indicators Definition 

Unit of 
impleme
ntation Data Source(s) 

Data 
Collection 

(who, when) 

Score for levels of 
implementation at 

unit level 

Threshold for 
adequate 

implementation at 
unit level 

Roll-up to 
next higher 

level if 
needed 

(score and 
threshold): 

Indicate level 

Roll-up to next 
higher level if 
needed (score 
and threshold): 
Indicate level 

Roll-up to 
program level 

(score and 
threshold for 

adequate 
implementation at 

sample level) 

Expected 
sample for 

fidelity 
measure 

Expected 
years of 
fidelity 

measurement 

SIA 
Classroom 
curriculum 
map, Ghost 
School 
navigation, 
and 

vocabulary. 

Synchronous 
professional 
development 
workshops for 
teachers 

First-year SIA 
teachers 

Four (30-
minute) 
synchronous 
professional 
development 
training 
sessions for 
teachers that 
covers Ghost 
School activity 
demos, art 
project 
logistics, and 

essay grading. 

 

Returning 
teachers 

One four-hour 
synchronous 
professional 
development 
training 
session where 
returning 
teachers 
connect with 
one another 
across school 
and provide 
program 
reflections.  

Teacher Attendance 
records maintained 
by SIA program 
team.   

SIA program 
team updates 
PD completion 
spreadsheet 
that Glass Frog 
is shared on as 
teachers 
complete PDs. 
Spreadsheet is 
updated within 
one week of 
teachers 
completing 
each PD. 

Teacher level: 

First-year SIA 
teachers 

0 (low) = Attends 
fewer than 2 

trainings.  

 

1 (moderate) = 
Attends at least 2 
but fewer than 4 
trainings. 

 

2 (high) = Attends at 

least 4 trainings. 

 

 

Returning teachers 

0 (low) = Attends 
less than 50% (2 
hours) of PD. 

 

1 (moderate) = 
Attends at least 50% 
(2 hours) but less 
than 75% (3 hours) 

of PD. 

 

2 (high) = Attends 
75% (3 hours) of 

PD. 

 

Adequate 
implementation at 
teacher level = 2 

N/A N/A Program Level: 

0 (program fidelity 
not met) = Fewer 
than 75% of 
teachers receive a 
score of 2.  

 

1 (program fidelity 
met) = At least 
75% of teachers 
receive a score of 
2. 

  

Applied practicing 
and learning 

15 full-class 
(~40-minute) 
unique Ghost 
School 

Teacher Attendance 
records maintained 
by SIA program 
team.  

SIA program 
team updates 
PD completion 
spreadsheet 

Teacher level: 

0 (low) = Attends 
fewer than 12 hours 
of training.  

Adequate 
implementation at 

teacher level = 2 

N/A N/A Program Level: 

0 (program fidelity 
not met) = Fewer 
than 75% of 
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Indicators Definition 

Unit of 
impleme
ntation Data Source(s) 

Data 
Collection 

(who, when) 

Score for levels of 
implementation at 

unit level 

Threshold for 
adequate 

implementation at 
unit level 

Roll-up to 
next higher 

level if 
needed 

(score and 
threshold): 

Indicate level 

Roll-up to next 
higher level if 
needed (score 
and threshold): 
Indicate level 

Roll-up to 
program level 

(score and 
threshold for 

adequate 
implementation at 

sample level) 

Expected 
sample for 

fidelity 
measure 

Expected 
years of 
fidelity 

measurement 

lessons in 
which 
teachers 
practice 
implementing 
SIA content, 
pedagogy, 
and 
technological 
tools in their 
instruction by 
implementing 
lessons. (One 
of these 
lessons is the 
Ghost School 
final project.) 

that Glass Frog 
is shared on as 
teachers 
complete PDs. 
Spreadsheet is 
updated within 
one week of 
teachers 
completing 
each PD. 

 

1 (moderate) = 
Attends at least 12 
(but fewer than 16) 
hours of training. 

 

2 (high) = Attends 16 
or more hours of 
training. 

teachers receive a 
score of 2.  

 

1 (program fidelity 
met) = At least 
75% of teachers 
receive a score of 
2. 

All indicators     Teacher 
implementation 
score ranges from 
0 – 3 

Adequate 
implementation at 
the teacher level 
= score of 3 (high 
on all indicators) 

N/A 

 

N/A 0 (program 
fidelity not met) = 
Fewer than 75% 
of teachers 
receive a score of 
3.  

 

1 (program 
fidelity met) = At 
least 75% of 
teachers receive 
a score of 3. 

All 
participating 
schools in 
each year and 
all 
participating 
SIA Classroom 
teachers in 
each year. 

2020-2021 

 

2021-2022 

 

2022-2023 

 

Key Component 2: 
SIA Classroom 

           

Direct instruction via 
Ghost School 

Students 
complete 20 
hours of 
School of 
Interactive 
Arts lessons, 
using the 
Ghost School 
platform to 
learn 
computational 
thinking and 
topics aligned 
to Algorithms 
and 
Programming 
(Big Idea 3 in 

Student Student daily 
assignment 
completion records 
kept by SIA 
program team.  

 

 

Records will be 
provided to the 
evaluator on a 
monthly basis 
during 
implementation. 

 

 

 

Student level: 

0 (low) = The 
student completes 
the daily lesson in 
Ghost School for 
fewer than 50% of 
class periods. 

 

 

 

 

1 (moderate) = The 
student completes 
the daily lesson in 
Ghost School for at 

Adequate 
implementation = 2 

at the student level 

Teacher 
level: 

0 (low) = 
Fewer than 
50% of 
students have 
score of 2 
AND fewer 
than 90% of 
students have 
a score of 1. 

 

 

 

 

 Program level: 

0 (program fidelity 
not met) = Fewer 
than 75% of 
students receive a 
score of 2.  

 

1 (program fidelity 
met) = At least 
75% of students 
receive a score of 
2. 
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Indicators Definition 

Unit of 
impleme
ntation Data Source(s) 

Data 
Collection 

(who, when) 

Score for levels of 
implementation at 

unit level 

Threshold for 
adequate 

implementation at 
unit level 

Roll-up to 
next higher 

level if 
needed 

(score and 
threshold): 

Indicate level 

Roll-up to next 
higher level if 
needed (score 
and threshold): 
Indicate level 

Roll-up to 
program level 

(score and 
threshold for 

adequate 
implementation at 

sample level) 

Expected 
sample for 

fidelity 
measure 

Expected 
years of 
fidelity 

measurement 

the AP CSP 
course). 

least 50% but fewer 
than 75% of class 

periods. 

 

 

 

2 (high) = The 
student completes 
the daily lesson in 
Ghost School for at 
least 75% of class 

periods. 

1 (moderate) 
= At least 50% 
but less than 
75% of 
students have 
a score of 2 
OR at least 
90% of 
students have 
a score of at 
least 1. 

 

 

 

2 (high) = At 
least 75% of 
given 
teachers’ 
students in 
class have 
score of 2.  

All indicators     Student 
implementation 
score ranges from 
0 – 1 

Adequate 
implementation at 
the teacher level 
= score of 1 (high 
on all indicators) 

N/A 

 

N/A 0 (program 
fidelity not met) = 
Fewer than 75% 
of students 
receive a score of 
1.  

 

1 (program 
fidelity met) = At 
least 75% of 
students receive 
a score of 1. 

All 
participating 
schools in 
each year and 
all 
participating 
SIA Classroom 
teachers in 
each year. 

2020-2021 

 

2021-2022 

 

2022-2023 

 

 



SIA Impact  Study  

17 

 

Fidelity Findings 

Findings from the fidelity study are reported in Table 4. In the first year reviewed, the program 

met its fidelity goals on three out of 4 measures. The only measure where they did not meet the 

goal was direct instruction to students. In the second year reviewed, the program did not meet 

any of its fidelity goals. 
 
Table 4. Fidelity findings for 2020-21 and 2021-22 

 

 Program-Level 

Fidelity  

Goal  
(% teachers receiving a 

score of at least 1) 

Program-Level 

Fidelity  

Actual 
(% teachers receiving 

a score of at least 1) 

Program met 

goal? 

2020-21 (N = 8)    

Key Component 1: Professional Development    

   Asynchronous PD 75% 88% Yes 

   Synchronous PD 75% 100% Yes 

   Embedded PD 75% 100% Yes 

Key Component 2: Direct instruction to students 75% 50% No 

2021-22 (N = 15)    

Key Component 1: Professional Development    

   Asynchronous PD 75% 27% No 

   Synchronous PD 75% 73% No 

   Embedded PD 75% 47% No 

Key Component 2: Direct instruction to students 75% 0% No 
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