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The content in CS instruction included an introduction to design,

variables, conditional logic, and how to use block-based code to

program the design elements. All materials for this content were

delivered through Google Classroom. On the second day, men-

tors presented �ve phases of the app-making process: brainstorm,

design, code, test, and �x if needed. In the brainstorming phase,

teachers brainstormed and then chose content area and cultural

topics that they would apply to their app design. Then, they drew

out the app interface on scratch paper, which included design el-

ements for their APP, such as screen, buttons, sound e�ects, etc.

When teachers had the initial design draft, they added these el-

ements to their Code.org project. Next, teachers were paired to

write code for the design elements and make them interactive. This

process was the third phase of the APP-making process. In the

fourth phase, teachers tested if their code could let the app run

without problems. In the �nal phase, they �xed the bugs existing in

their code. When teachers were programming, mentors supported

and facilitated them. After teachers �nished their App, they were

required to design a �ve-day lesson plan for their students on the

third day. The template of the �ve-day lesson plan was provided to

them. Then, these teachers presented and shared their APPs and

lesson plans with the group.

2.2 Five-Day Lesson Plan Implementation

Details

During the PD, we provided teachers with a �ve-day lesson outline

(See Table 1) and a Culturally Responsive instructional lesson plan

template for their implementation. Teachers utilized the APP they

designed and created as an anchor for the lesson plan. They were

expected to connect the Appwith their culture and let their students

use, modify, and create a new App. The lesson plan template was

also provided for teachers to �ll out. To facilitate teachers’ lesson

plan design and implementation, our mentors set o�ce hours bi-

weekly to help them �nish and polish the lesson plan. When these

teachers were ready to implement the �ve-day lesson, mentors

visited their classrooms to support the teachers and their students.

3 RECRUITING TEACHERS AND PD

MENTORS

The PD team included four CS undergraduate students, two profes-

sors, one CS instructor, one practitioner, and one postdoc researcher.

The instructor led the lecture, and the rest of the team facilitated

the activities and helped solve teacher questions. The PD team

had faculty and sta� from Navajo Technical University, Northern

Arizona University, and the Computer Science Alliance. Teachers

in this report were recruited and selected from schools where: 1)

the school has a high percentage of Native American students; 2)

a high-needs population, such as students’ families being in low

economic status and students having low academic achievement.

In this experience report, we describe experiences with teachers

and students from one of these schools. Fifteen teachers were re-

cruited from the school to participate in the project. Due to their

availability, we provided two time slots for them to participate in

Fall 2023. The �rst group had �ve teachers, and the second had

ten teachers. Teachers had no prior experience with computing,

coding, or computer science. Teachers were mostly Native and the

Day Topic Lessson Main Content

1 Introduction Teachers introduce the project and les-

son to their students; Students create a

Code.Org Account and explore the App.

2 Brainstorm Students brainstorm ideas, Explore the

app-making process, and learn a bit

about coding (make sure they take

notes)

3 Design This is going to take all day. Have stu-

dents add screens, buttons, colors, and

images to their app

4 Coding The App should be done by the end of

the day. This will take all day; Coding

is hard - Mentors can Help!

5 Presentation Students present their Apps to the class.

This shows other students di�erent

ideas and the creativity they can have

with coding!

Table 1: Lesson Plan Implementation Outline

subjects they taught ranged from languages, arts, science, math,

and social sciences. They taught approximately 500 students. 96%

students in this school are American Indian/Alaska Native. 43% of

their families are in low economic status.

4 POSITIONALITY STATEMENT

Positionality is unique and impacts the researchers’ study process[4].

First, our group is a diverse team. We have mentors from di�er-

ent cultural backgrounds, including international scholars, Native

American researchers, and undergraduates from the local commu-

nity. Such diversity could develop a multicultural environment

for teachers. Secondly, our mentors and researchers have di�er-

ent experiences in the K-12 setting. Some of them have years of

experience in teaching K -12 courses, while some of them have

experience in serving the local community. Thus, we were familiar

with the school and curriculum setting. These experiences could

let us share the same frame of reference with teachers. Finally, we

have experience conducting this PD several times in di�erent loca-

tions. The experiences enabled the local community to trust us and

provide opportunities to come to the classroom to interact closely

with students.

5 METHODOLOGY

This is an in-process project in which ten of �fteen teachers im-

plemented a �ve-day lesson plan in Spring 2024. The data we col-

lected included teachers’ pre-/post surveys, teacher Apps and lesson

plans, and students’ pre/post surveys. Teachers’ and students’ de-

mographic information is presented in section III.

5.1 Teachers’ Data Collection and Analysis

Fifteen teachers �lled out the pre-survey on the �rst day of the PD

and the post-survey on the third. During the PD, teachers �nished

their code.org APPLab projects. The teachers’ survey items were se-

lected andmodi�ed based on the survey items used in NYC4CS4ALL
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programming to their students. Suppose we conducted more PD for

the Native-serving group. In that case, teachers might have more

con�dence in promoting CS education in their group, and students

could have more opportunities to access high-quality CS education.

6.5 Limitations and assumptions

As all studies have limitations, we have limitations for the RPP

as well. First, students’ data were limited. We collected students’

survey data and did not collect their projects. Second, this study

only presents one group of teachers who participated in the PD

and their in-class students. It could not indicate all indigenous

communities.

7 CONCLUSION AND FUTURE WORK

This experience report provided a detailed description of the PD,

how teachers implemented the �ve-day lesson plan in their class-

rooms, and partial results of the RPP project. The results indicated

signi�cant di�erences in teachers’ con�dence, self-identi�ed CS

skills, and students’ interest in CS learning after participating in

the project. In the future, we will continue to provide more PD for

the community and involve more teachers and students in the RPP

project.

ACKNOWLEDGMENT

The authors thank the National Science Foundation for support

under award 2031515. All opinions re�ected in this paper are those

of the authors and not necessarily those of the National Science

Foundation. We also thank our collaborators, Navajo Technical

University, Coconino County Education Service Agency, Dine De-

partment of Education, Navajo Nation Human Resources Review

Board, and teachers and students from Hopi Junior/Senior High

School.

REFERENCES
[1] ECEP Alliance Code.org, CSTA. 2023. 2023 State of Computer Science Education.

(2023). Retrievedfromhttps://advocacy.code.org/stateofcs
[2] Leigh Ann DeLyser, Bryan Mascio, and Kelsey Finkel. 2016. Introducing student

assessments with evidence of validity for NYC’s CS4All. In Proceedings of the 11th
workshop in primary and secondary computing education. 17–26.

[3] Cheri Fancsali, June Mark, and Leigh Ann DeLyser. 2020. NYC CS4All: An early
look at teacher implementation in one districtwide initiative. In 2020 Research
on Equity and Sustained Participation in Engineering, Computing, and Technology
(RESPECT), Vol. 1. IEEE, 1–8.

[4] Andrew Gary Darwin Holmes. 2020. Researcher Positionality–A Consideration of
Its In�uence and Place in Qualitative Research–A New Researcher Guide. Shanlax
International Journal of Education 8, 4 (2020), 1–10.

[5] John P Hopkins. 2020. Indian education for all: Decolonizing indigenous education
in public schools. Teachers College Press.

[6] Yasmin Kafai, Kristin Searle, Crîstobal Martinez, and Bryan Brayboy. 2014. Ethno-
computing with electronic textiles: Culturally responsive open design to broaden
participation in computing in American Indian youth and communities. In Pro-
ceedings of the 45th ACM technical symposium on Computer science education.
241–246.

[7] Yasmin B Kafai, Deborah A Fields, Debora A Lui, Justice T Walker, Mia S Shaw,
Gayithri Jayathirtha, Tomoko M Nakajima, Joanna Goode, and Michael T Giang.
2019. Stitching the Loop with Electronic Textiles: Promoting Equity in High School
Students’ Competencies and Perceptions of Computer Science. In Proceedings of
the 50th ACM technical symposium on computer science education. 1176–1182.

[8] Michael Lachney, Aman Yadav, Matt Drazin, and Briana Green. 2023. Community
Embedded Computing Education: Shaping Young People’s Perceptions of Self-
con�dence and Personal Expression with Computer Science in a Youth Boxing
Gym. In Proceedings of the 54th ACM Technical Symposium on Computer Science
Education V. 1. 1103–1109.


	Abstract
	1 Introduction
	2 Research Practitioner Partnership Organization
	2.1 Professional Development Lessons and Activities
	2.2 Five-Day Lesson Plan Implementation Details

	3 Recruiting Teachers and PD Mentors
	4 Positionality Statement
	5 Methodology
	5.1 Teachers' Data Collection and Analysis
	5.2 Students' Data Collection and Analysis

	6 Results
	6.1 Teacher Survey Results
	6.2 Teacher Projects
	6.3 Student Survey Results
	6.4 Lessons Learned
	6.5 Limitations and assumptions

	7 Conclusion and Future Work
	References

