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PROJECT RISE: Professional Development of Civics Teachers on
Engineering Design Thinking and Lessons Learned from Pilot
Implementation (Works-In-Progress)

Introduction

Project RISE is a five-year transdisciplinary K12 teacher training project which aims to develop
and implement innovative digital civics instruction modules that integrate engineering design
thinking. The RISE curriculum, written by social studies educators, historians, science educators,
and engineering educators, intends to innovate civics education by breaking down silos between
disciplines and integrating technology. The goal of Project RISE is to engage youth to solve
problems rather than depending solely on political leaders and government. To do so, students
must understand civics. To innovate teaching and learning, they can apply engineering design
thinking. We define engineering design thinking as “the iterative process of problem-solving that
integrates creativity, systematic analysis, and user-centered considerations to develop
solutions[ 1]. This approach is increasingly recognized as valuable in non-STEM fields, including
civics education, where complex social challenges require structured problem-solving strategies
[2]. Civic engagement, within the context of Project RISE, is the active, informed, and justice-
oriented participation of individuals in their communities and democratic institutions. It
encompasses the development of civic knowledge, skills, and dispositions that enable individuals
to critically analyze societal challenges, collaborate across disciplines, and employ problem-
solving frameworks—such as engineering design thinking—to address real-world issues.

This works-in-progress paper presents the work from Project RISE’s curriculum pilot, in which
middle and high school teachers attended a 5-day residential workshop to learn about and
implement the RISE curriculum. We describe curriculum, the professional development
activities, present results from the evaluation of the professional development, preliminary
teacher feedback from implementation of the pilot, and curricular updates for the next
professional development session. We will also demonstrate the mobile application that
complements the curriculum and student interaction, previously described in past work[3].

Literature Review

Prior research on interdisciplinary teaching highlights the benefits of integrating engineering and
civic education to enhance student engagement and problem-solving skills [4]. Studies by Parker
et al. [5] emphasize the need for deeper civic understanding through project-based approaches,
which aligns with the justice-oriented pathways in the Project RISE curriculum. Project RISE’s
curriculum advances civic engagement beyond traditional participation (e.g., voting,
volunteering) by incorporating design thinking as a civic tool. Through justice-centered
pathways (e.g., transportation justice, gentrification, environmental, health), students and
educators learn to frame problems, prototype solutions, and implement change, demonstrating an
active, solutions-oriented approach to civic engagement. Project RISE’s definition of civic
engagement aligns with contemporary civic education research, which emphasizes civic
reasoning, interdisciplinary problem-solving, and participatory democracy [6] [7] [8].

Curriculum Overview



Guided by the Understanding by Design framework [9], the RISE curriculum is organized into
two PILLARS and five PATHWAYS (Figure 1) with essential and compelling questions. The
PILLARS (Civics Education and Engineering Design Thinking) provide foundational skills and
knowledge so that teachers could guide students through PATHWAYS. The CITIZENSHIP
pillar has four parts, including: What is an Effective Citizen?, Principles of Democracy,
Democratic Processes and Institutions and Authentic Civic Actions. The ENGINEERING
DESIGN THINKING pillar has two sections: Problem Definition and Solution Generation.
PATHWAYS are modules that center justice and intentionally spotlight historic challenges or
trends within local communities[3]. They also show systemic connections and consequences of
engineering artifacts that are the result of or motivated by social policy. The justice-centered
pathways are: Health Justice, Traffic and Transportation, Economic Justice, Gentrification, and
Environmental
Justice. As seen in
Figure 1, after [Pill ars —
teachers take

students through the
two pillars, they can
select any Pathway.
Each pathway

includes case studies |

of cities across the

United States [Pathways s Seaicn.
including Pittsburgh,

Billings, New
Orleans, Portland,
Seattle, and
Georgetown, South Carolina. Each of the 16 cases may have examples of justice opportunities in
one or more of the pathways. One case is included in the ENGINEERING DESIGN THINKING

Pillar so all students practice using a case model.

Engineering
Design Process

Figure 1 RISE Curriculum Overview and Organization

Research Design

This study employs a qualitative research design, drawing on thematic analysis of teacher
reflections and professional development evaluations [10]. Data sources include post-workshop
surveys, focus group discussions, and implementation reports, allowing for a comprehensive
understanding of teachers’ experiences and challenges.

Participants

There were six middle and high school teachers from across the country who traveled (expenses
paid) to the residential workshops. There were 4 men and 2 women. The teacher experience
ranged from one year to 18 years.

Overview of Professional Development

The Project RISE Curriculum workshop equipped educators with a practical framework for
implementing an integrated civics and design thinking curriculum. The professional development
was a four and a half day intensive residential workshops with a full day schedule. Teachers



engaged in discussions about social studies standards and assessment. They explored the
integration of engineering design and design thinking into their practices, which fosters a more
interdisciplinary and hands-on approach to social studies education. Emulating the student
experience, teachers participated in brainstorming sections where they generated ideas and
examples for context, and analyzed problems. They then modeled brainstorming, constraints and
criteria-setting, and data collection. They also discussed various strategies for integrating
engineering design thinking into social studies content and practices. The accompanying Project
RISE Handbook featured curriculum modules, each containing a series of mini-lesson ideas
designed to support student learning. These modules provided educators with flexible, practical
tools to engage students in meaningful civic education and problem-solving activities. Teachers
were encouraged to adapt mini-lesson ideas to accommodate their local context and the unique
needs of their student populations, ensuring the curriculum was both relevant and inclusive. We
instructed teachers how to navigate the cases to best fit their school year content or sequence
goals. Together, the workshop and handbook empowered educators to create dynamic learning
experiences that prepared students for active, informed citizenship. Each day ended in a
reflection session with the evaluation team, and we adjusted the next day’s activities with this
feedback as much as possible without compromising the complete schedule.

Civics

The workshop emphasized active learning,
collaboration, and critical thinking to
prepare students for meaningful civic
engagement. Through interactive sessions,
teachers explored strategies for tailoring
instruction to meet the diverse needs of their
students. Morning sessions began with an
introduction to the RISE Inquiry Model
(Figure 2), which provided a foundation for
inquiry-based learning and guided educator
understanding how the curriculum
connected critical thinking, collaboration,
and real-world problem-solving.

How
1
ASK
Use PILLARS Knowledge and Skills
to generate questions about local
issues

ACT RESEARCH

Use PILLARS knowledge and kills to
generate questions about local
issues; engage a PATHWAY.

Connect with peers, local
government officials to act on plan.

3
IMPROVE
IMAGINE
Think what can change look it; use
improve ideas and provide evidence engineering design principles to
to support plan of action. consider problem-solving

® 4
‘ PLAN
TEST Establish a plan to solve problem;
Test feasibility of plan drawing on PROTOTYPE draw from PILLARS knowledge and

history and economics skills.
Develop a mock up of plan

Based on testing and retesting,

Figure 2 Project RISE Inquiry Model

Educators engaged in discussions on how the RISE Inquiry Model aligned with the curriculum,
focusing on those big ideas, essential understandings, essential questions, predictable
misunderstandings, and core knowledge and skills identified for effective civic instruction. These
components structured impactful and accessible mini-lessons, empowering teachers to observe
purposeful, student-centered learning experiences.



Design Thinking

The Design Thinking Pillar of the
RISE curriculum has two
components: Problem
Identification and Solution
Generation. To highlight the
difference between design
thinking and engineering, we
defined engineering as “the
design, manufacture, and
operation of efficient and
economical technologies (i.e.,
structures, machines, processes,
and systems) to purposeful ends
through a creative and carefully
planned application of scientific
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Figure 3 Relationship between RISE Engineering Design Thinking
Framework, Design Thinking, and Engineering Design Process

and mathematical principles.” We introduced the social studies teachers to various design
thinking processes and engineering design processes from Stanford [11], IDEO [12], and NASA
[13]. These processes were the foundation for how we conceptualized our Engineering Design
Thinking modules (Figure 3). This provided teachers with external resources to help them further
their understanding of design thinking and the engineering design process.

In the Problem Identification lessons, we concentrate on identifying problems with a focus on
articulation and boundaries of the problem. We created explicit empathy exercises for the
teachers so that they could practice developing empathy, observations, and reflection that they
would ask their students to do[14-16]. We modeled a disability and travel with the Wheelchair
Exercise. We shared User Profile templates to help narrow the focus to human-centered[17, 18]
rather than a systems-centered problem lens. In Solution Generation lessons, we focused on
brainstorming techniques and strategies and understanding constraints and criteria. We presented
teachers with decision matrix examples. Teachers worked in groups to address the Electoral
College and Party System as a challenge within their context, taking it through the entire design
thinking process and presenting to peers for feedback. Finally, on the last full day, we went on a
field trip throughout the city to collect data as if they were students using mobile phones.

Pathways

Each pathway had its own workshop. During each pathway workshop, we shared any definitions
based on government agency guidelines, examples of prompts, media resources, and provided

introductory questions teachers could use with students. Then we took teachers through a
scenario to practice applying the design thinking skills that they had been introduced.

Findings & Discussion

Teachers expressed a need for additional implementation support, aligning with existing research

that underscores the importance of ongoing coaching in professional development [19]. Future



iterations of Project RISE will address these concerns by incorporating virtual mentorship and
structured implementation guides [20].

Evaluation

The external evaluation sought teacher feedback regarding the relevance, ease-of-use, and
effectiveness of the RISE curriculum content, structure, and methodology in supporting teaching
and student engagement and learning in social studies and civics classrooms. Overall, teachers
appreciated the structure and content of the professional development and the connections they
were able to develop with other teachers. Teachers were especially grateful for the RISE team
approach to professional development that treated teacher participants as respected peers and
collaborators.

Teacher participants provided valuable formative feedback during daily reflections identified
areas of concern or uncertainty — allowing the team to make immediate adjustments. Overall,
participants appreciated the workshop agenda, that purposely left space for participants to
process and apply information to real world challenges — modeling the Project RISE approach.
While teachers saw value in this approach, they found it challenging to replicate in their
classrooms. Only 2 of the 6 workshop participants reported implementation activities during the
fall semester after training. Teachers expressed a desire for more structured support and a more
directed approach to curriculum implementation that requires a lower teacher cognitive load —
finding it easier to tweak or extend an existing lesson plan. Teachers also expressed a strong
desire — or even a need — for continued feedback loops to check on their progress and provide
implementation support and ongoing impetus for implementation.

Future Work

We are currently in the process of refining the RISE curriculum for ongoing online components
and restructuring the residential workshop to support the teachers’ stated needs. We are also
developing asynchronous training materials. The mobile app will be fully functional, so we will
also be able to collect usability data from teachers to help improve the classroom implementation
experiences.
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