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Abstract— This paper examines the use of collaborative
curriculum design (co-design) as a strategy for supporting teacher
professional learning and the implementation of an inclusive
middle school computer science and digital literacy (CSDL)
curriculum in three urban school districts. The curriculum is
focused on students developing mobile apps that provide social
and community good. The second year of the project has been
dedicated to developing and piloting curriculum resources that
support remote learning and culturally relevant pedagogy while
the partner districts switched to remote and hybrid instructions.
This study explores teachers’ professional learning experiences in
the collaborative design of curriculum materials and piloting the
curriculum at their own classrooms. The paper includes analysis
of three data sets: (1) co-design meeting notes and teacher
reflections; (2) semi-structured interviews with teachers who co-
designed and piloted the curriculum; (3) student pre- and post-
survey responses on their attitude and interest in learning CSDL.
Preliminary results indicate that the co-design approach
supplemented with one-on-one coaching has not only facilitated
the curriculum development process but also fostered professional
learning and collective capacity building for implementing the
project curriculum in the partner districts. Findings from student
surveys show that students perceived their understanding of, and
interest in computer science and creating apps were slightly
improved, regardless of gender.

Keywords— Middle School, Computer Science, Curriculum Co-
design, Teacher Professional Learning, RPP

I. INTRODUCTION

Computer science and digital literacy (CSDL) education is
essential to preparing all students as the next generation of
digital citizens as well as to building a more diverse workforce
in computing or in fields that depend on computing. The CS
Pathways RPP is a researcher and practitioner partnership (RPP)

collaboration among the University of Massachusetts Lowell,
the University at Albany, and three urban school districts in MA
(Lowell and Methuen) and NY (Schenectady). All three districts
have substantial populations of students who are
underrepresented in STEM fields, including computer science
[1]. Funded under the NSF CSforAll: RPP program [2], the
project partners are establishing inclusive and sustainable
middle school computer science and digital literacy (CSDL)
programs that serve all students. The work is built on a previous
project that developed an 18-hour middle school computer
science curriculum focused on students developing mobile apps
for social and community good [3, 4].

The project started its first year with RPP team building and
teacher professional learning of foundational CSDL knowledge
and skills during the 2019-2020 school year [1]. The responsive
shift to remote and hybrid learning during the COVID-19
pandemic brought forth the immediate need to develop
curriculum resources that support remote learning. As teachers
transitioned to remote instructions, we observed increased
teacher anxieties related to student engagement, especially those
from underrepresented groups [1]. To address these challenges
and needs, the project’s second year has been dedicated to
developing curriculum resources that explicitly embed
culturally relevant pedagogy [5, 6] and support teachers
adapting the curriculum in remote and hybrid learning settings.

The project used collaborative curriculum design (co-
design) as a curriculum development and implementation-
furthering strategy [7]. This paper explores teachers’ experience
in the co-design approach, professional learning and the
implementation of the co-designed CSDL curriculum. In
particular, we are interested in exploring the following research
questions:



1. How do the project teachers implement the co-designed
curriculum in their own classrooms?

2. How does the co-design process foster teacher
professional learning and curriculum implementation?

3. What are the student learning outcomes, such as their
interest and confidence in creating apps and learning
computer science overall?

II. BACKGROUND

A. Curriculum Co-design

Collaborative curriculum design (co-design) is a highly-
facilitated, team-based process in which a group of teachers,
researchers and developers engage in iterative cycles of design,
implementation, testing, and re-design to develop curriculum
materials [8]. Research reports that co-design positively affects
both teachers’ professional development and curriculum
innovations [7, 9, 10]. The co-design process enables and
supports professional learning by having teachers enact an
active role in the design process. By involving the professionals
who engage daily with students, co-design leads to context-
specific innovative curricula that have more relevance and
therefore increase the chance for success in schools [10, 11].

Co-design is also well aligned with the core principles of
design-based implementation research (DBIR) approaches for
RPP projects [12, 13]. DBIR focuses on addressing problems of
practice from multiple stakeholders’ perspectives through
iterative, collaborative design and systemic inquiry; it
emphasizes developing collaborative relationships between
practitioners and researchers in developing, implementing and
sustaining educational innovations [8, 12]. Our approach seeks
to support teachers and the whole RPP team for professional
learning and agency while introducing and establishing
computer science to the partnered middle schools. The co-design
team included six returning teachers who completed
professional learning from the first year of the project, three
district leads from the partner districts, and the project’s
computer science and education researchers. To facilitate the co-
design work, the project also organized monthly group meetings
with district leads and (bi) weekly one-on-one (O3) coaching
with individual teachers to develop and manage the human,
material, and structural resources to support this collaborative
design approach [14, 15].

Co-Design Meetings: The bi-weekly co-design meetings
provided a continual opportunity for all RPP members to build
consensus on curriculum goals and learning objectives, address
issues related to remote teaching and learning, explore ways of
integrating culturally relevant pedagogy into CSDL, share
teachers’ experience of piloting the curriculum, as well as to
identify the needs of resources and support from the project and
the partner districts.

The project hosted twelve co-design meetings in total during
the school year. The meeting topics were centered around
curriculum co-design through Unit 1 to Unit 5, culturally
relevant pedagogy, and remote learning. The meeting agenda
was developed at the weekly research leadership meeting. The
co-design meetings were usually structured into the following
sessions: (1) Teacher presentation: Teachers were given

homework to prepare slides to share their experience in
designing and piloting a specific lesson, as well as any relevant
teaching strategy or pedagogy. They then received feedback
from the whole team. (2) Curriculum co-design: The whole team
discussed whether and how the proposed lesson(s) or module fit
into the project curriculum and planned the next steps. (3)
District update: District leads shared their opinions on how the
curriculum design and implementation served their own
districts’ needs. (4) Research team update: The research team’s
role was to support the co-design process and sustain the
curriculum co-design products through building a Google
Classroom site as the curriculum repository. Therefore, the
research team gave updates on the progress of the Google
Classroom work.

One-on-one Meetings: The project adapted a one-on-one
(O3) meeting technique developed by Manager Tools (MT)
[14], a business management consulting and training company.
The goal of the O3 meetings was to provide ongoing support to
teachers while they implemented the curriculum. The O3s were
regularly scheduled, weekly to bi-weekly, semi-structured
meetings between one teacher and one researcher, with an
occasional second researcher to help with documentation. The
frequency of the meetings and the equal sharing of teacher and
researcher agendas can build trust and mutual understanding
between them. O3s combined with the co-design meetings and
monthly project group meetings with all RPP members
supported an iterative process in which teachers, administrators
and researchers gave, received, and acted on frequent feedback
regarding the curriculum design process and products.

Embedding Culturally Relevant Pedagogy (CRP). The
project is informed by the three types of culturally relevant
pedagogy (CRP) practices in its curriculum design and
implementation: connecting with students’ culture and life
experience; fostering relationships with students, families, and
communities; and empowering students to become change
agents [6]. With the project curriculum, students learn the
principles of computer science by creating “socially useful”
mobile apps, broadly speaking, that matter to them and their
communities. Rooting the CSDL curriculum and pedagogy in
the cultural experiences and the social identities of students
allows them to engage in and learn about computer science in
meaningful ways. By establishing the curriculum in required
middle school courses, the project is aimed to engage all of the
districts' middle school students in learning CSDL.

In the co-design process, the team reviewed the
recommended CRP practices [6] and discussed ways of
application through the project curriculum. Researchers shared
additional resources (e.g., [16]) at multiple meetings. Teachers
also came up with their own ideas, enacted in their classrooms
and then shared among the co-design group.

Supporting Curriculum Implementation. The project
provided ongoing support to teachers while they piloted the
curriculum through (bi)weekly O3s and bi-weekly co-design
meetings. The project researchers also provided in-class support
as requested. During the classroom visits, researchers assisted
teachers in instruction and helped solve technical problems as
well as provided feedback to teachers after the class.



TABLE I. PROJECT CURRICULUM OVERVIEW

Unit Module

MA and NY CSDL Learning Standards

1. Apps for Social Good

Unit 1. Why Computer Science? 2. CS for All and App Lab

CS for All

Activity: Unplugged Activity
1. App Lab

2. Button Creation

3. Problem-Solving

4. App Research Project

Unit 2. Why Apps Matter & How
to Make Them?

Activity 1: Speaker Visit; Activity 2: Unplugged Activity

1. Pair-Programming

Unit 3. Guided Exploration with 2. Introduction to Variables

Apps: Learning Basic CSDL Skills

and Concepts 4. Debugging

Activity 2: Unplugged Activity

1. Conditionals

2. App Interactivity

3. Functions

Activity 1: Unplugged Activity

Unit 4. More Apps: Moditying
Apps and Learning More CS

Unit 5. App Completion and
Presentation

1. App Completion and Showcase
2. Reflection and Assessment

3. Writing Your First Computer Program
4. Computer Science Vocabulary and Concepts

3. Building an App: Multi-Screen App

Activity 1: Career in Computer Science

MA: 6-8 CAS b.3; 6-8 CAS c.1; 6-8.CT.b.2;
6-8.CT.d.3

NY: 7-8.1C.2; 7-8.1C.3; 7-8.IC.7; 7-8.CT.2;
7-8.NSD.1; 7-8.NSD.2

MA: 6-8 DTC a.3; 6-8 DTC a.4; 6-8 DTC b.1;
6-8.CT.b.2

NY: 7-8.1C.3; 7-8.1C.5; 7-8.1C.7; 7-8.CT.2; 7-
8.CT.3; 7-8.DL.2; 7-8.DL.4; 7-8.NSD.1;
7-8.NSD.2

MA: 6-8 CAS c.1; 6-8 CAS c.2;

6-8.DTC.a.3; 6-8.DTC.a. 4; 6-8 DTC b.1; 6-8
CT.d.4; 6-8 CT.d.5; 6-8 CT.d.6

NY: 7-8.1C.7; 7-8.CT.7; 7-8.CT.10; 7-8.DL.2;
7-8.NSD.1; 7-8.NSD.2

MA: 6-8.DTC.a.3; 6-8.DTC.a 4; 6-8 CT.d.4; 6-8
CT.d.5; 6-8 CT.d.6

NY: 7-8.CT.4; 7-8.CT.5; 7-8.CT.6; 7-8.CT.8; 7-
8.CT.9; 7-8.CT.10; 7-8.DL.4; 7-8.NSD.1;
7-8.NSD.2

MA: 6-8.DTC.a.4; 6-8.DTC.b.1

NY: 7-8.1C.3; 7-8.1C.4; 7-8.NSD.2

B. Project Curriculum

The main product of the collaborative design is the project
curriculum with resources housed on the project’s Google
Classroom site. It is an approximately 18-hour CSDL
curriculum consisting of five units with two to six modules in
each unit. The curriculum units are organized into modules,
which provide video tutorials, curated lessons and
recommended unplugged activities. One of the distinct features
of the curriculum is that culturally relevant pedagogy is
explicitly integrated throughout the units. Table I presents the
overview of the units and modules connecting with the MA and
NY state CSDL learning standards [17, 18].

Each unit provides a clear statement of its focus and goals,
which are summarized as follows. Unit 1 introduces the impact
of computing and apps for social good. Unit 2 aims to help
students make the first app to introduce computer science in a
way that motivates students with different levels of computer
science experience. Unit 3 focuses on developing students’
problem-solving and programming skills so that students will be
able to create an app independently. In Unit 4, students are
introduced to more computer science concepts such as
conditionals and functions. At the end of this unit, students are
expected to create and remix more complex apps with multiple
functions. Unit 5 provides guidance for teachers to organize an
app showcase for students to share the apps they develop for
community and social good.

III. DATA COLLECTION AND ANALYSIS

This project collected three data sets to understand the status
of curriculum implementation, teacher professional learning,
and student learning experiences: (1) co-design meeting notes
and teacher reflections shared at co-design meetings; (2) semi-
structured interviews with teachers who co-designed and piloted

This Work is supported by the National Science Foundation under Grant No’s
1433592, 1923452, and 1923461.

the curriculum; (3) student pre- and post-survey responses on
their attitude and interest in learning CSDL.

The project researchers took notes for each co-design meeting
and collected all the teacher presentations and reflections from
those meetings. During the past school year, six teachers piloted
the project curriculum. Five of them accepted the end-of-school-
year interview invitations, including two computer teachers, two
technology teachers and one science teacher. The primary aim
of this interview was to further understand teachers’
professional learning and curriculum implementation
experiences. Sample interview questions include: “How has the
project prepared or supported you in teaching the CSDL
curriculum? What support/resources do you feel are the most
helpful? and “How did you implement the curriculum this year?
Did you make any specific changes to the project model
curriculum?” The interviews were conducted through Zoom
meetings and each lasted around an hour. The interviews were
recorded and then transcribed verbatim. Two researchers
analyzed the transcriptions. The results were triangulated with
co-design meeting notes (including teacher presentations and
reflections) and synthesized into themes focused on curriculum
implementation status and teacher professional learning
experiences, as reported in Sections IV.

We used pre- and post- online surveys to collect student data
regarding their use of digital devices, confidence and interest in
tasks to be facilitated by the program (e.g., creating apps) and
attitudes towards computer science on a 5-point scale (1 = low
or negative, 5 = high or positive). In addition, in the post-survey,
we asked students’ summative perceptions about the extent to
which the curriculum changed their understanding and interest
in computer science and developing apps (1 = greatly decreased,
5= greatly increased). The pre-survey and post-survey were
distributed through Qualtrics by teachers during the first and last
classes they taught the curriculum, respectively.



The COVID-19 school restrictions complicated the process
of obtaining parental consent and survey administration,
resulting in a low response rate. Of the 481 participating
students, 107 students replied to the pre-survey (21%); 55
students replied to the post-survey (11%), resulting in 51
students replying to both pre- and post-surveys. Two sets of
analyses were conducted using R software. The first set used
responses from 51 students who answered both pre- and post-
surveys to examine two time-point mean score differences in
student confidence in coding or programming, creating their
own apps, using and creating apps to help others. Changes were
also examined separately by gender and race. With the sample
limitations, we were unable to compare specific ethnic groups.
Instead, we categorized students as White or Non-White. The
second set used post-survey responses from 55 students on their
summative perceptions of changes in understanding of and
interest in computer science and creating apps. Considering the
small sample size and skewed data, the first set of analyses
applied the non-parametric Wilcoxon signed-rank test to
compare pre- and post-survey responses, while the second set
used the Wilcoxon rank sum test to study the summative
perceptions. Hedge’s g was calculated to indicate the effect
sizes.

IV. RESULTS

A. Curriculum Implementation

Implementation Overview. With the COVID-19
pandemic related disruptions, the project encountered a
significant challenge of teacher continuity. Teachers from one
district had to discontinue their participation, as they either lost
their jobs or were reassigned to new positions. Many teachers
from the other two districts were also overwhelmed by their new
assignments with the shift to remote teaching. In total, six
teachers from four middle schools piloted the CSDL curriculum
in computer, technology and science classrooms, reaching 481
students.

TABLE II. CURRICULUM IMPLEMENTATION STATUS

School Teacher Subject D # Students
# Classes
I-A E Computer 6th: 2 58
D Computer 7th: 5°
I-B 239°
A Technology 8th: 5°
Total 12 297
II-A C Science 8th: 5 50
II-A F Science 7th: 5 21
1I-B B Technology 7th: 5 113
Total 15 184
Totals 27 481

Note. * Teacher A and D had the same students rotating with them during the school year.

Table II presents the overall implementation information.
All the participating schools started teaching remotely, but one
district switched to a hybrid mode in April, 2021. At School I-
A, Teacher E piloted the curriculum in the computer class. At
school I-B, the technology curriculum focuses substantially on
digital technology. Therefore, when implementing the CSDL
curriculum, Teacher A and Teacher D collaborated, with 7th and

8th grade students rotating between the technology course and
the computer course through the school year. At school II-B, the
technology curriculum focuses on basic engineering, problem-
solving and hands-on activities. Teacher B introduced computer
science as part of the technology curriculum. Two science
teachers from School II-A piloted it as an optional unit for 7th
and 8" graders at the end of the school year.

Implementation Process. Using the interview data
supplemented with meeting notes, teacher presentations and
reflections collected from the co-design meetings, we further
analyzed how teachers implemented the project curriculum. All
six teachers except Teacher F participated in the interview.
While starting with the 18-hour model curriculum [3], teachers
were given full autonomy in adapting and piloting the
curriculum. They were also encouraged to remix materials
shared by other teachers during the co-design process. Notably,
when collaborating on teaching the curriculum: Teacher A
focused on introducing the basics of CSDL; Teacher D worked
with students on further developing apps.

Table III summarizes the total instruction time for the CSDL
key concepts [17, 18] and specific topics introduced by each
teacher. These topics were spread into four of the five key
concepts of the state standards: impact of computing,
computational thinking & programming, cybersecurity, and
digital literacy. In particular, Teacher B was able to implement
more CS activities than expected as the remote learning setting
limited the feasibility of physical engineering and building
activities for the technology course. Teacher C was only able to
start a few introductory CSDL lessons in the science class after
the state tests were completed.

TABLE III. LI1ST OF CSDL CONCEPTS AND TOPICS

. Teacher
Key Concepts Topics A B C D E
Impact of Intro to CS v v v X
pact 0 Apps for Social VRV A SRV SRV
Computing Good
Intro to App Lab v Vv v v
Variables v v X v v
. Conditionals v v X v
Computational
Thinking & Function X v X v v
Programming Loops X v » % X
Debugging v Vv v v
Problem-solving v Vv v v
Cybersecurity Cybersecurity v v X X
Dicital Literac Select and use v Vv v X v
g Y sound & images
Total instruction time on the CSDL 370 1450 450 850 800

topics (minutes)

Teachers also reported varied paces in teaching this
curriculum. Overall, teachers started with two to four periods
(approximately 50 minutes per period) introducing the field of
computer science and apps for social good, one period on
selecting and using sound and images, one or two lessons on
cybersecurity, and more than half of the total time on
computational thinking and programming focused on creating



apps. All the teachers concluded the course with an app
showcase and discussion session where the students presented
their final projects and shared ideas.

Teaching Strategy and Pedagogy. All teachers started Unit
1 by introducing the broad view of computer science, using
inspirational videos and/or virtual classroom visits from
computer science professionals with diverse backgrounds, to
motivate students and connect computer science to real-world
examples. For example, one teacher had a virtual visit from two
female engineers who discussed women in computer science
and the gender pay gap. The class then completed discussion
boards on what they learned from this visit.

Teachers also tried a few pedagogies introduced by the
project, including the use of CS unplugged activities [19], pair
programming [20], and culturally relevant pedagogy (CRP) [6].
When implementing CRP practices, one teacher specifically
focused on addressing the issue of the gender gap in computing,
while the other teachers mainly focused on community. Starting
with helping students identify personal interest and passion and
understand their own culture and community needs, teachers
facilitated students to develop ideas and then create apps as the
final project. For example, Teacher B explicitly introduced the
concept of community, and had the class discuss what they
considered as their community and how it could be different for
different people. The students created vision boards to outline
their app ideas. Another teacher connected with the school’s
social study resources, through which the students interviewed
people in their own community to understand issues the
community was facing.

B. Teacher Profesional Learning Experience

Teachers reported overall positive experiences in both the
co-design process and curriculum implementation. They
enjoyed the remote professional learning experience being
flexible but also productive. Here we present the results focused
on how the co-design process supported community building,
teacher learning and curriculum implementation as well as some
challenges and outcomes of the curriculum pilot.

Co-design for Community Building. First, teachers
reported that the co-design process enhanced their sense of
community with peer teachers. The co-design meetings helped
build the relationships among the project RPP members through
continual conversations. Notably, teachers appreciated that the
project brought the district leads into the meetings and fostered
communication across the whole team. For example, Teacher E
mentioned (s)he enjoyed the meetings where teachers got a
chance to present their efforts, ask questions and share opinions
in front of the district leads.

Teacher E: “[It] was helpful to hear from district leads, to
hear from other districts what their struggles were ...[we]
also got a chance to share our efforts... It was good to
bounce ideas off each other. Because of the slide-share
format, everyone gets a chance to have a say.”

In addition to the bi-weekly co-design meetings, teachers
also appreciated the regular check-in meetings (O3s) with
researchers, which also helped break the isolation they faced.

Teacher B: “In the beginning, I kind of felt like I was on my
own... Then I started meeting with other teachers in the co-
design meetings... Also, I started my weekly check-ins.
Those were huge for me. Those were super helpful.”

Teachers spoke highly of the O3 meetings in providing
individual support. While group meetings allowed broad
discussions on collective needs, the one-on-one setting was less
intimidating and more customized for each teacher while
teachers started piloting the project curriculum. The O3
meetings provided a forum for constructive dialogues between
teachers and researchers.

Teacher C: “The most useful thing that I had was being able
to get that feedback week to week and kind of let [the
research team] know what I was doing and check in on the
sense of how what I’'m doing matches up or doesn’t match
up with what [the project] is trying to do... I can ask
questions if there’s something that I realized I don’t know
how to do as I’'m trying to set up a curriculum.”

Supporting Teacher Learning and Implementation.
Teachers all reported they gained ideas and resources for
implementation from this year’s professional learning. The co-
design meetings provided a pathway for teachers to see multiple
ways of teaching the project curriculum. Teachers learned from
each other and brought ideas back to their own classrooms. For
example, one teacher shared the experience of having two
female Amazon engineers visit the class at one co-design
meeting. Another teacher got inspired and arranged virtual visits
from local computing professionals to her own classes. Teachers
uniformly reported gaining more confidence and a deeper
understanding of the CSDL curriculum. They also felt strongly
supported while piloting the curriculum.

Teacher B: “I’'m not as scared as [ was a year ago. I'm much
more confident in my own abilities than I was a year ago...
I'm much more confident and comfortable. I don’t have all
the answers, but I know where to get them.”

In addition, teachers found their co-design efforts on creating
the curriculum resources paid off as they were able to access the
resources easily and potentially benefit more teachers. The
project’s Google Classroom site provided a guide of the
curriculum sequence as well as a collection of resources for
teachers to create their own curriculum materials.

Implementation Outcomes and Challenges. When asked
what they enjoyed most about implementing the project
curriculum, teachers shared some positive outcomes they
observed in the classrooms. First, teachers observed that the
majority of their students were excited about learning the CSDL
modules, which were different from what they had been learning
in the rest of the course during the pandemic. The excitement
supported student engagement in the class. Notably, two
teachers commented many of their students would like to spend
more time working on further developing the apps. Since the
curriculum focused on introducing the basics of CSDL, Teacher
C reported she did not plan enough time for students to advance
their apps. This teacher reported that challenge as “a good
problem to solve” for next year. Teacher A also reported (s)he
was thrilled by students asking permission to continue working
on the projects after school even if (s)he did not assign any



homework. Those students realized the importance of learning
CSDL and really enjoyed making and improving their own apps.

Teachers also shared that they were really impressed by their
students’ problem-solving skills and creativity in creating the
various apps. For example, Teacher D shared one example of
student apps:

Teacher D: “They were interested in the idea of litter and
recycling and how to sort trash. So, they actually created a
game for this... They got to do some of the things they
wanted to do, like the gaming aspect of it, but also with a
way to make it interesting for someone else to actually use
the app and see how they could disseminate it.”

Meanwhile, teachers shared a few challenges they faced
when implementing the curriculum. Many of the challenges
were related to remote teaching in general. For example,
teachers felt it was difficult to either know student engagement
or monitor learning progress in an online class. In terms of
implementing CS pedagogies, teachers also reported it was more
difficult to run CS Unplugged activities or organize pair
programming remotely.

Beyond those remote teaching related challenges, teachers
also suggested an action item for organizational support. While
teachers appreciated the benefits of the project’s Google
Classroom site as the curriculum repository, the technical
settings within the districts did not allow teachers to easily
integrate it within their local Google Classrooms, which were
administrated by each district. This remains a challenge to the
project and requires technical support from each partner district.

TABLE IV. SURVEYED STUDENT DEMOGRAPHIC INFORMATION

Pre- and Post- Post-Surveys

Surveys (n =51) (n=155)
Gender n % n %
Boy 25 49.0% 25 45.5%
Girl 21 41.2% 21 38.2%
Other 5 9.8% 9 17.6%
Race/ethnicity
White 11 21.6% 11 20.0%
Non-White 37 72.5% 37 67.3%
Unknown 3 5.9% 7 12.7%
School attended
School I-A 10 19.6% 12 21.8%
School I-B 30 58.8% 30 54.5%
School TI-A 6 11.8% 7 12.7%
School TI-A 4 7.8% 4 7.3%
School 1I-B 1 2.0% 2 3.6%
Grade levels
Sixth 10 19.6% 10 18.2%
Seventh 32 62.7% 32 58.2%
Eighth 8 15.7% 8 14.5%
Unknown 1 2.0% 5 9.1%

C. Student Learning Experiences

In addition to the teacher self-reports through interviews and
co-design presentations and reflections, the student surveys
provide another data source to understand the outcomes of the
curriculum implementation. Table IV presents the demographic
information of the 51 students who answered both pre- and post-

surveys and the 55 students who filled out the post-surveys.
Table V presents the race/ethnicity information of the 51
students and the students who filled the pre-survey. Among the
51 students, 21.6% were White students, 72.5% were Non-
White students, and 5.9% were of indeterminate race. For
gender, 49% of the students identified as Boys, 41.2% as Girls,
5.9 % preferred not to say, and 3.9% did not answer this
question.

TABLE V. STUDENT RESPONDENTS BY SELF-IDENTIFIED RACE OR ETHNICITY

Survey Responses

Matched
Race or Ethnicity Pre and Post-Surveys Pre-Surveys

N % N %
Total 51 100 107 100
African American 3 6% 12 1%
or Black
Asian 19 37% 29 27%
Hispanic 5 10% 11 10%
American Indian o o
and Alaska Native 0 0% 0 0%
White 11 22% 20 19%
Multi-race 6 12% 15 14%
Non-White Other 4 8% 10 9%
Unknown'! 3 6% 10 9%

Note: 'Unknown indicates no answer, prefer not to answer, or unable to determine.

Based on the results of pre- and post-survey analyses, we
found a statistically significant increase in students’ confidence
in creating their own apps, with a medium effect size (diff. =
0.64, SE = 0.17, p<.05, Hedge’s g = 0.55). Analysis by gender
suggested the increase in the confidence held for both girls (diff.
=0.79, SE = 0.25, p<.05, Hedge’s g = 0.70) and boys (diff- =
0.67, SE = 0.25, p<.05, Hedge’s g = 0.52), while girls had a
relatively greater effect size. Alternatively, analysis by race
suggested the increase in the confidence held only for Non-
White students (diff. = 0.66, SE = 0.18, p<.05, Hedge’s g =0.52)
but not for White students (diff. = 0.64, SE = 045, p = .22,
Hedge’s g = 0.39).

On the other hand, both students’ confidence in coding or
programming (diff: = 0.26, SE=0.16, p= .15, Hedge’s g = 0.23)
and confidence in creating their own apps to help others (diff: =
0.31, SE = 0.17, p = .09, Hedge’s g = 0.27) were slightly
increased but these increases were not statistically significant for
overall samples. The analysis by gender or by race also
suggested no statistically significant increases with one
exception. That is, only White students perceived a statistically
significant increase in their confidence in creating their own
apps to help others (diff: = 0.82, SE = 0.33, p <.05, Hedge’s g =
0.70).

Results of the four summative post-survey items indicate
that the means of these items were all above 3.0: understanding
of computer science (M = 3.46, SD = 0.97); understanding of
creating apps (M =3.45, SD = 0.97); interest in computer science



(M =3.23, SD = 1.24); and interest in creating apps (M = 3.26,
SD = 1.28). The means were computed using scores on a 5-point
scale and means above 3 suggested students perceived increases
in both understanding of, and interest in and creating apps. In
addition, results suggested the aforementioned increases were
perceived equivalently by boys and girls as well as by White and
Non-White students with an exception: White students
perceived greater increase in their understanding of computer
science than Non-White students (diff. = 0.74, SE = 0.14, p <
.05, Hedge’s g =0.79).

V. SUMMARY AND DISCUSSION

While the COVID-19 pandemic and the shift to remote
learning brought many implementation challenges, the project
was able to implement a collaborative design approach to
facilitate curriculum development and foster teacher learning
and curriculum implementation. Teachers adapted and piloted
the co-designed CSDL curriculum into computer, technology
and science classes with various curriculum scope, duration and
pedagogies. We also observed some positive preliminary results
in both teacher learning and student learning. The co-design
process takes well-structured facilitation to achieve its dual
goals. Integrating the one-on-one coaching with the co-design
group activities can better meet both the needs of individual
teachers as well as the collective efforts of the whole RPP team.

It is noteworthy that this study encountered a significant
challenge with low response rates of parental consent and
student surveys. Because of the sample limitations, the analysis
of student learning experiences should be considered
exploratory. We hope to conduct more extensive studies on
student learning outcomes with significantly larger samples of
student data while more teachers are implementing the
curriculum this school year.

Currently, all three partner districts have further
conceptualized their district plans for middle school computer
science: One district has decided to integrate the project
curriculum into 8th-grade Civics; another district has offered the
opportunity to all subject area teachers and has recruited a group
of teachers in 6-8th grade technology, science, and ELA; the
third district has decided to integrate the CSDL curriculum with
a new course on equity and social inquiry for grade 6-8th,
expecting to add newly hired teachers into the project.

Looking ahead, the project will focus on supporting the new
cohort of teachers in professional learning and curriculum
adoption. With the leadership of the teacher leaders from cohort
one and the district leads’ support, we expect to facilitate more
co-design work and build professional learning communities
within each district in the coming year.
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