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Experiential Agile Learning: Transforming Software
Engineering Education through Capstone Projects

1 Introduction

The rapid pace of technological advancement and the complexity of modern software systems
require graduates to master both technical skills and professional collaboration. Empirical studies
document a persistent misalignment between university curricula and industry needs [1, 2]. While
core technical content is typically well covered, graduates often lack hands-on experience and
critical soft skills (communication, teamwork, and adaptive problem solving) hindering
employability and signaling the need for experiential, industry-aligned pedagogy [1, 3].

Our program includes a dedicated Software Engineering course earlier in the curriculum that
introduces students to fundamental development processes and agile concepts. The capstone
course examined in this paper is a separate, culminating experience in which students apply and
extend these concepts in a realistic, industry-aligned environment. Serving as the bridge between
academic instruction and professional practice, the capstone provides an authentic context in
which students design, implement, test, and deploy software systems using agile

frameworks.

Preparing industry-ready software engineers therefore demands more than strong technical
instruction; it benefits from a principled blend of learning theories that shape problem-based,
collaborative, and authentic experiences [4, 5]. In practice, integrating complementary
perspectives (e.g., Kolb’s experiential cycle, constructivism, situated learning, and cognitive
apprenticeship) can align coursework with the rapid iteration and uncertainty that characterize
modern development.

Agile methods such as Scrum, well-established in industry since the early 2000s, continue to play
a central role in contemporary software development. Their growing educational adoption offers a
pragmatic vehicle for aligning instruction with real-world practice. Evidence indicates that agile
frameworks (e.g., Scrum, XP) support engagement, process comprehension, and team
effectiveness, while iterative practices foster adaptability in the face of evolving

requirements [6, 7, 8]. Additional studies and reviews report improved student commitment,
teamwork, and learning outcomes in agile-informed courses, and highlight benefits of
industry—academia collaboration for employability [8, 9, 10, 11]. At the same time,
challenges—including a learning curve and resistance to non-traditional approaches—are well
noted, and can be mitigated through a prior Software Engineering course, explicit scaffolding,



case-based activities, and sustained mentorship [12].

The capstone course at our university is designed to bridge academic learning and industry
practice by simulating a real software development environment. The course emphasizes
Scrum-based teamwork in which students iteratively design, implement, test, and deploy
functional software, applying engineering principles in authentic contexts. We operationalize
these outcomes through an ABET/Bloom-aligned, multi-rater assessment framework and a
planned longitudinal comparison.

This paper presents a theory-driven instructional design and reports early evidence-based
observations from its implementation. While longitudinal data collection is ongoing, the
pedagogical model itself represents a substantial and transferable contribution to engineering
education practice. To address the documented gaps, this paper advances an industry-aligned
pedagogy that integrates agile practice with a principled blend of learning theories and
implements it within the capstone structure. Our contributions are threefold: (i) the design and
rationale of this integrated framework, (ii) an ABET/Bloom-aligned, multi-rater assessment
approach that integrates rubric-based instructor evaluation with peer and stakeholder assessments,
and (iii) a comparative, longitudinal study plan linking course outcomes to early-career
indicators. We hypothesize measurable gains in problem solving, teamwork, and adaptability
relative to traditional courses.

The remainder of the paper details the course structure (Section 2), theoretical underpinnings
(Section 3), learning outcomes (Section 4), assessment and study design (Section 5), and
implications for engineering education (Section 6).

2 Course Structure and Methodology

Our capstone course employs a project-based learning methodology that integrates agile software
development principles, with a particular focus on Scrum. The course is designed to mirror
real-world software engineering environments and emphasizes active learning, collaboration, and
iterative problem-solving. Students engage in team-based projects, which simulate industry
practices and challenges.

The key aspects of the pedagogical approach are as follows:

» Agile-Based Learning: Students work in Scrum teams, engaging in sprint planning, daily
stand-ups, and iterative development, allowing them to experience firsthand how agile
methodologies operate in practice.

* Hands-On, Project-Centric Approach: The course is structured around a capstone project,
where students collaborate with a client, brainstorm and decide an idea, and then design,
implement, test, and deploy a functional software product, with a clear focus on creating
market-ready solutions.

* Industry Alignment: The curriculum is designed to ensure that students develop skills
highly valued by employers, such as adaptability, problem-solving, teamwork and
communication, and technical expertise.



* Continuous Feedback and Iteration: Through regular stakeholder meetings, peer
assessments, and iterative phases, students refine their software products based on
continuous and real-time feedback.

* Interdisciplinary Skill Development: The course fosters a holistic skill set, combining
technical expertise with critical thinking, project management, and communication skills to
equip students for complex professional challenges.

* Hybrid Pedagogical Model: The course employs a hybrid model that integrates agile-based
learning, project-centric approach, industry alignment, validated assessment framework,
and comparative and longitudinal evaluation.

3 Theoretical Framework

Our course structure incorporates an original blend (amalgam) of established learning theories,
more specifically, constructivism, situated learning, Kolb’s experiential learning cycle, and
cognitive apprenticeship, aiming to enhance learning outcomes. The innovative approach is
briefly explained and demonstrated in the following subsections.

3.1 Kolb’s Experiential Learning Cycle

Kolb’s Experiential Learning Cycle is a model that favors the process of learning through
experience, emphasizing hands-on, reflective, and iterative learning processes. It usually consists
of four stages: Engaging in a new concrete experience; Reflecting on the experience and
observing what happened; Forming new ideas or modifying existing concepts based on the
reflections; Applying the new ideas to see (actively experiment) if they work in practice.

In our capstone project it usually applies in the following way; A team is tasked with developing a
new application, after brainstorming and drafting an initial description of the project, and then it
starts gathering requirements and creating initial prototypes. After the first (prototyping) sprint,
the other teams peer-review the progress. If they notice something that as users of the system do
not like, or they find it not complying with the project description, and/or some features are not
working as expected, they provide feedback to the team. The team discusses these issues and
gathers and analyzes feedback from the initial testers. Based on the feedback they brainstorm and
come up with new design principles and feature improvements and decide and plan future
actions.

They apply the new design principles and plans in the next sprint. The team develops a revised
version of the app and tests it with users again. This time, the feedback is hopefully more
positive, indicating whether changes were effective.

By cycling through these stages, the teams continuously improve, self-organize, and become
more effective, and at the same time they continuously improve the project, learning from each
iteration and applying new insights to enhance the final product. This iterative process is at the
heart of our capstone’s project experiential learning cycle, developing leadership skills and
improving team dynamics.



The course follows an agile development cycle that is structured into distinct phases, mirroring
real-world practices:

* Planning and Requirements Gathering: Students begin by scoping the project and analyzing
requirements, which sets the foundation for development.

* Literature Review: Students research existing technologies and methodologies, ensuring
they are well-informed before design and implementation.

* Prototyping and Development: In iterative sprints, students design and refine the software
product, focusing on continuous improvement and adaptability.

* Testing and Deployment: Rigorous testing ensures the software’s reliability and
performance before deployment.

* Final Presentation and Submission: Students document their findings, present their
software, and provide a comprehensive review of the development process.

3.2 Constructivism

Constructivism is a learning theory that posits that knowledge is actively constructed by learners
through experience rather than passively absorbed. It emphasizes problem-solving, critical
thinking, and the learner’s ability to build upon prior knowledge in meaningful ways.

The course follows a constructivist approach by encouraging students to actively engage in
hands-on, real-world software development projects instead of merely studying theoretical
concepts. Through Scrum-based sprints, students construct their own understanding of software
design principles by iterating through coding, testing, and debugging phases.

In our capstone course, rather than being given a step-by-step guide, students are assigned a
project that mimics an industry scenario (e.g., developing a software product for a client). They
must research, design, and implement solutions, integrating feedback from mentors, industry
partners, and their peers. This iterative learning process aligns with constructivist principles as
students build their knowledge through problem-solving and collaboration.

3.3 Situated Learning

Situated learning theory [13, 14] suggests that knowledge is best acquired in authentic, real-world
contexts where learners interact with experienced practitioners. Learning is most effective when it
occurs within communities of practice, where novices gradually become experts through
participation.

Our capstone course situates learning within a professional software development context by
integrating industry mentorship, project-based work, and real-world problem-solving. Students
collaborate in agile teams, mirroring professional software engineering environments, ensuring
they gain relevant, applicable skills.

Instead of working on artificial programming exercises, students in the capstone course engage
with real-world clients or simulated stakeholders. They participate in sprint planning meetings,



stakeholder discussions, and product demonstrations, just as they would in an industry setting. By
working alongside industry professionals and receiving feedback, students move from novice to
proficient practitioners, aligning with situated learning principles.

3.4 Cognitive Apprenticeship

Cognitive apprenticeship is a learning theory and instructional model developed in 1989 that
extends the traditional concept of apprenticeship (learning a trade through direct interaction with
a master) to cognitive skills by emphasizing scaffolding, guided practice, and situated
learning[15]. The approach helps learners internalize expert knowledge, problem-solving
strategies, and professional skills by actively engaging in real-world tasks with the support of
mentors or instructors.

In a traditional classroom, students might read about agile methodologies in textbooks and answer
theoretical questions about Scrum processes. However, in our course, following a cognitive
apprenticeship model, students work directly within an agile development environment, observing
and imitating expert practices, receiving continuous mentorship, and reflecting on their
experiences.

The instructor models a sprint planning session by conducting one in class, coaches students as
they run their own planning meetings, scaffolds their learning by providing structured templates
for backlog refinement, encourages articulation by having students explain their sprint goals and
decision-making process, promotes reflection through retrospective meetings, encourages
exploration by letting students independently refine their development processes. That is how
cognitive apprenticeship is applied in Software Engineering in our course. The course integrates
cognitive apprenticeship principles through its project-based, mentorship-driven, and iterative
learning structure (see figure 1).

By embedding cognitive apprenticeship into the capstone course, students experience the software
development lifecycle as it happens in industry, ensuring they graduate with not just theoretical
knowledge but also practical, applied expertise in agile methodologies. This strengthens the
educational rigor of the course and justifies its longitudinal tracking of career impact.

3.5 Integrated Impact of Learning Theories

By embedding constructivist, situated, and experiential learning principles, the capstone course
deliberately bridges academic preparation and industry expectations. These theories are enacted
through the mentoring strategies outlined in Figure 1, aligned with agile practices and lightweight
artifacts. This integration enables students to learn in authentic contexts, externalize their
reasoning, and iteratively refine their solutions, supporting observable growth in problem framing,
design justification, collaboration, and professional communication. Each activity is tied to
concrete, reviewable evidence in deliverables and demonstrations, forming the basis for the
transparent evaluation framework detailed in Section 5.

Compared to canonical Scrum-based capstone implementations such as the one by Mahnic [8],
which primarily demonstrate the feasibility and value of structuring a capstone around Scrum
iterations and practices, our approach extends beyond process adoption in three ways. First, it



combines constructivism, situated learning, Kolb’s cycle, and cognitive apprenticeship into an
integrated, operational learning design. Second, it incorporates a Bloom-referenced,
ABET-aligned assessment architecture that computes outcome attainment using triangulated
evidence from instructor, peer, and stakeholder evaluations. Third, it includes a longitudinal and
comparative study plan to examine professional readiness. Together, these elements position the
course as a theory-driven, assessment-explicit evolution of Scrum-based capstones rather than a
replication of prior practice [8].

4 Learning Outcomes and Skills Development

As described from the beginning, the main aim of the course is to prepare the students to enter the
workforce, that is why it is designed to primarily foster a diverse and robust skill set comprised of
the most highly sought after by employers in the software industry. According to the National
Association of Colleges and Employers (NACE) [16], the following skills are consistently ranked
as top employer priorities (all of them more than 65% of employees require them) and are
particularly in demand, and we will mention them (in the usual order of priority) while at the
same time justify how this innovative and sophisticated amalgam of learning methodologies
achieves them:

* Problem-Solving Skills: The iterative nature of agile development helps students develop
structured problem-solving strategies to tackle complex issues. Studies have shown that
agile methodologies enhance problem-solving abilities by encouraging iterative and
adaptive approaches [17], [18].

* Teamwork and Collaboration: The Scrum methodology emphasizes strong teamwork,
fostering collaboration, and effective communication within diverse teams. Research
indicates that agile practices significantly improve team dynamics and collaboration [19],
[20].

* Written Communication: The emphasis on documentation, reports, and final presentations
cultivates clear and concise technical writing and communication skills. Agile
methodologies promote regular documentation and communication, which enhances
written communication skills [21], [22].

* Initiative and Work Ethic: Capstone projects encourage students to take initiative, meet
deadlines, and demonstrate professionalism. Agile practices foster a proactive work ethic
and responsibility among students [23], [24].

* Technical Proficiency: Hands-on development with industry tools ensures students are
proficient in coding and system design. Agile methodologies provide practical experience
with industry-standard tools and technologies, improving technical proficiency [8], [25].

* Verbal Communication: Regular presentations, meetings, and stakeholder interactions
develop verbal communication abilities. Agile practices involve frequent verbal
communication, enhancing students’ ability to articulate technical concepts [26], [27].

» Adaptability: Agile development’s flexible structure teaches students how to manage



changing requirements and uncertainties. Research shows that agile methodologies improve
adaptability and resilience in dynamic environments [28], [29].

* Analytical and Quantitative Skills: Students engage in data-driven decision-making and
analytical problem-solving. Agile practices encourage analytical thinking and quantitative
analysis [30], [31].

* Detail Orientation: Testing, debugging, and meticulous documentation instill precision and
accuracy in their work. Agile methodologies emphasize attention to detail through
continuous testing and refinement [32], [33].

By emphasizing these competencies, The capstone course ensures students are well-prepared to
enter the workforce with a diverse and robust skill set.

5 Evaluation and Assessment

The evaluation strategy for the capstone course is intentionally multi-dimensional, reflecting the
complex blend of technical, interpersonal, and professional competencies required in modern
software engineering practice. The assessment framework integrates agile-informed observations,
structured rubrics, peer and stakeholder feedback, and longitudinal tracking to provide a
comprehensive picture of student learning and performance. This section details the
multi-dimensional evaluation model, the assessment components, the roles of evaluators, the
ABET-aligned Bloom’s Taxonomy rubric system, and the long-term study design used to measure
the course’s impact.

5.1 Multi-Dimensional Evaluation Framework

The capstone course employs a multi-dimensional evaluation framework that captures student
performance across three core domains: technical competence, teamwork and interpersonal skills,
and business-oriented professional skills. This structure reflects the realities of industry practice,
where engineers must integrate technical expertise with effective collaboration and
communication.

Technical competence is assessed through the quality of software design artifacts, implementation
correctness, testing rigor, and deployment readiness. Teamwork and interpersonal skills are
evaluated through participation in agile practices, peer collaboration, communication
effectiveness, and contributions to team goals. Business and professional skills are assessed
through stakeholder interactions, requirements analysis, presentation clarity, and the ability to
justify design decisions in terms of user and client needs. Together, these dimensions provide a
holistic view of student readiness for professional software engineering roles.

5.2 Assessment Components and Weighting

Student performance is evaluated through several complementary components that collectively
measure both individual and team-based learning outcomes:



* Project Deliverables (50%): Evaluation of design documents, implementation quality,
testing completeness, and final deployment of the software product.

* Presentations and Demonstrations (20%): Assessment of oral communication, clarity of
technical explanations, and professionalism during sprint reviews and final presentations.

* Peer Assessments (20%): Structured evaluations of teamwork, reliability, communication,
and contribution to team objectives.

* Team Participation and Activities (10% ): Engagement in agile practices, responsiveness
to feedback, and adherence to Scrum roles and responsibilities.

This distribution ensures that no single dimension dominates the evaluation and that both
technical and professional competencies are meaningfully represented.

5.3 Evaluators and Assessment Roles

Assessment in our course is conducted through a triangulated model that incorporates instructor
evaluation, external stakeholder review, and peer assessment. This approach increases reliability,
reduces evaluator bias, and captures dimensions of performance that would be difficult to observe
from a single perspective.

The primary instructor evaluates technical deliverables, documentation quality, and adherence to
engineering standards using structured rubrics. Departmental faculty and industry stakeholders
participate in sprint reviews, stakeholder meetings, and final presentations, providing external
perspectives on communication, professionalism, and product viability. Peer evaluations
complement these assessments by capturing collaboration quality, individual accountability, and
team dynamics—elements that are often most visible to fellow team members. Together, these
evaluators contribute to a comprehensive and authentic assessment of student performance.

5.4 Validated Assessment Framework

The course employs an ABET-aligned rubric system grounded in the Revised Bloom’s
Taxonomy [34] and supported by assessment practices widely used in engineering education
research [35]. Each learning outcome is mapped to cognitive levels such as Apply, Analyze,
Evaluate, and Create, ensuring that assessment captures both foundational understanding and
higher-order reasoning.

The targeted Bloom levels differ across domains because each competency requires a distinct
range of cognitive processes. Design and implementation tasks reach the Analyze — Evaluate —
Create levels, reflecting the synthesis and trade-off reasoning inherent in engineering design.
Teamwork and communication competencies span Apply — Evaluate, as they emphasize
observable collaborative behaviors and justified decision-making rather than artifact synthesis.
Testing, debugging, and verification activities map to Apply — Analyze — Evaluate, requiring
procedural proficiency, diagnostic reasoning, and evidence-based evaluation of quality and
adequacy. Aligning each domain to its appropriate Bloom band ensures consistent scoring across
evaluators and strengthens the validity of the assessment process.



Regarding calibration and reliability, we align evaluators by jointly reviewing sample work,
double-scoring a subset of artifacts, and reconciling differences to refine rubric use.
Peer-evaluation items are adapted from established tools and piloted for clarity. While not a full
psychometric validation, these steps provide practical scoring consistency appropriate for a
capstone and will be strengthened as longitudinal data accumulate.

5.5 Longitudinal and Comparative Evaluation

To measure the long-term impact of the course, it incorporates a longitudinal study that tracks
student development from pre-course baseline through post-course outcomes and into early career
stages. Pre- and post-course surveys capture changes in confidence, technical readiness,
teamwork ability, and adaptability. Alumni tracking gathers data on job placement, employer
feedback, and continued use of agile practices in professional settings.

A comparative cohort analysis will contrast our course graduates with students from traditional
software engineering courses and with historical cohorts prior to the integration of agile
methodologies. This design enables the program to quantify in the future the added value of the
hybrid pedagogical model and to refine the curriculum based on empirical evidence. The
longitudinal approach supports continuous improvement and provides insights into how
experiential agile learning influences early career success. Although the full framework is in
place, this is work in progress since to collect the required data will take several years.

6 Discussion

The implementation of this hybrid, agile-centered pedagogy demonstrates the value of integrating
experiential, constructivist, and situated learning principles into software engineering education.
Students consistently showed growth across technical, interpersonal, and professional domains,
reflecting the strengths of a curriculum that mirrors authentic industry practice. Agile activities
such as sprint reviews, retrospectives, and stakeholder meetings created opportunities for students
to articulate reasoning, negotiate requirements, and refine their work through continuous
feedback. These cycles strengthened technical proficiency while cultivating adaptability,
communication, and collaborative problem-solving—competencies widely recognized as
essential for early-career success.

The multi-dimensional evaluation framework further highlighted how agile methodologies
support deeper learning. Students who engaged actively in iterative development and reflective
practice demonstrated notable improvements in analytical thinking and design justification,
suggesting strong alignment between agile’s incremental refinement and higher-order cognitive
processes. Peer assessments illuminated teamwork dynamics, showing how structured
collaboration and shared ownership foster accountability and self-organization. These findings
reinforce agile not merely as a project management approach but as a pedagogical mechanism
that embeds assessment, reflection, and skill development into the learning process.

Despite these positive outcomes, several challenges emerged. Students unfamiliar with agile
practices initially struggled with the ambiguity and autonomy inherent in iterative development,
and some teams required additional scaffolding to manage conflict, distribute responsibilities, and



maintain communication. These challenges underscore the need for early, explicit instruction in
agile principles and ongoing mentorship throughout the project lifecycle. Nevertheless, the
overall trajectory of student growth suggests that such tensions contribute meaningfully to the
development of professional maturity.

The structure and outcomes of the course also offer transferable insights for institutions seeking
to modernize capstone experiences. The integration of agile methodologies, ABET-aligned
Bloom’s rubrics, and multi-layered assessment can be adapted across engineering disciplines.
Emphasizing authentic, industry-aligned practice ensures that students develop not only technical
knowledge but also the professional competencies required to thrive in complex, collaborative
environments. As engineering education evolves, this model provides a viable pathway for
narrowing the gap between academic preparation and industry expectations.

7 Conclusion and Future Work

Our course demonstrates the potential of an agile-driven, theory-informed capstone model to
enhance professional readiness in software engineering and related fields. By integrating
experiential learning, constructivist principles, situated practice, and cognitive apprenticeship, the
course creates an authentic environment for developing both technical expertise and essential
professional skills. The use of ABET-aligned Bloom’s rubrics and a multi-dimensional evaluation
framework supports rigorous, holistic assessment of learning outcomes, capturing the
competencies required in modern engineering practice. Early findings from assessments and
stakeholder feedback suggest that students leave better prepared to navigate uncertainty,
collaborate effectively, and deliver high-quality software solutions.

Looking ahead, several avenues for refinement and expansion are planned. Strengthening industry
partnerships will provide richer project opportunities and more frequent exposure to professional
expectations. Incorporating emerging technologies (e.g., Al-assisted development, automated
testing, modern DevOps practices) will help maintain alignment with evolving industry trends.
The ongoing longitudinal study will continue tracking graduates into their early careers, offering
insights into how agile-based experiential learning shapes long-term professional development.
This will guide iterative improvements and contribute to broader conversations in engineering
education about preparing students for a rapidly evolving technological landscape.

Through continuous refinement and evidence-based practice, the course aims to remain a model
for innovative, industry-aligned capstone education. A particularly original addition is the
gamified team-role analysis module, inspired by cooperative gaming archetypes (Tank, DPS,
Healer, Support, Utility) [36], which enhances students’ situational awareness and role clarity
while enabling research on the interplay among perceived roles, peer evaluations, and personality
traits [37].

Although this work does not yet include the full longitudinal dataset, the present analysis offers
meaningful insights into how multi-theory pedagogical integration shapes student engagement
and professional skill development. As is common in design-based educational research, the
emphasis remains on the construction, implementation, and theoretical grounding of the
instructional model, supported by preliminary indicators.
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Appendix A: Exemplar Rubric Rows Aligned to Bloom’s Lev-
els

This appendix provides one exemplar rubric row per domain (Technical, Teamwork,
Professional/Business), mapping observable performance descriptors to Bloom’s levels
Apply-Analyze—Evaluate—Create.

Table 1: Technical Domain (Criterion: Design Justification & Implementation Integrity)

Criterion Apply Analyze Evaluate Create

Design Justification &  Implements features; uses Decomposes requirements; Appraises alternatives w/ Synthesizes/refactors;

Implementation frameworks; passes basic identifies trade-offs; traces evidence; justifies selec- adds  automation  im-

Integrity tests to regs/tests tions proving maintainabil-
ity/performance

ABET: Outcome 2; may support Outcome 6.
Artifacts: design docs, repo structure, test coverage, CI logs.

Table 2: Teamwork Domain (Criterion: Collaboration & Role Fulfillment)

Criterion Apply Analyze Evaluate Create

Collaboration & Role Participates; completes Diagnoses workflow issues; Weighs options; evidence- Designs/adopts norms; runs

Fulfillment tasks; reports blockers distinguishes process vs. in- based feedback; adapts role retrospective improvements
terpersonal; rebalances behavior w/ impact

ABET: Outcomes 5 and 3.
Evidence: peer evaluations, sprint boards, retrospectives, stakeholder feedback.

Table 3: Professional/Business Domain (Stakeholder Communication & Value Rationale)

Criterion Apply Analyze Evaluate Create

Stakeholder Clear updates; documented Structures needs; must-have Prioritizes via Co-creates roadmap; re-

Communication & decisions; traceable accep- vs. nice-to-have; maps to value/cost/risk; defends frames scope under con-

Value tance criteria stories w/ data straints; closes feedback
loops

ABET: Outcome 3; may support Outcome 2.
Artifacts: review decks, backlog rationale, story history, demo feedback.



Appendix B: Scoring ABET Alignment

B.1 Scoring Scale

Bloom Level Proficiency Score

Apply Developing 1
Analyze Proficient 2
Evaluate Strong 3
Create Exemplary 4

B.2 Attainment Calculation

Mean Rubric S
Attainment (%) = ——o0 u4nc core 100

Benchmark: > 70% indicates attainment.

Take for example the criterion: Design Justification & Implementation Integrity
ABET Outcomes: 2 (Engineering Design), 6 (Experimentation/Analysis)

Assume the following artifact scores across evaluators and teams:

Team Score (1-4)

A 3.0
B 3.5
C 3.0
D 2.5
E 3.5

Mean score = 3.1. Attainment = (3.1/4) x 100 = 77.5%. Since 77.5% exceeds the benchmark of 70%,
ABET Outcomes 2 and 6 are considered attained for this offering.

B.3 Reliability

Subset of artifacts are double-scored; agreement (e.g. % agreement) reported.

Appendix C: Mapping Agile Practices to Learning Domains

Table 4: Agile practice — domain — Bloom — instrument

Practice Domain(s) Bloom Evidence Instrument(s)

Sprint planning Business/Technical Analyze, Evaluate Requirements rubric; design/traceability rubric

Backlog refinement Business/Technical Analyze, Evaluate Artifact rubric; stakeholder feedback

Daily stand-ups Teamwork/Interpersonal ~ Apply, Analyze Peer evaluation; instructor observation

Sprint review/Demo Business/Communication ~ Evaluate, Create Presentation rubric; stakeholder scoring

Sprint retrospective Teamwork/Metacognition  Analyze, Evaluate Retrospective rubric

Code review Technical/Detail orient. Apply, Analyze Review-depth rubric; PR comments

CI/CD & testing Technical & Quality Apply,Analyze,Evaluate Testing rubric (coverage targets, pass rate, defect trends); au-
tomation logs

Requirements elicitation Business/Communication  Analyze, Evaluate Interview rubric; requirements checklist

Stakeholder meetings Business/Professional Evaluate Stakeholder professionalism rubric




Appendix D: Rubric for D04 — Software Product

Artifacts follow the repo skeleton (Analysis_Design_Chapter.pdf, Implementation_Chapter.pdyf,
Testing_Chapter.pdf, Final_Build/).

Scoring: 1=Apply—4=Create. Weights: Team C1-C5 = 80%; Individual C6 = 20%. ABET:
C1-C2-C5—2; C3—-C4—6; C5 (docs)—3; C6—5.

Table 5: D04 rubric (condensed).

Criterion (ABET) Descriptors (1-4)

C1. Architecture & Design (2) 1 Basic structure; 2 Components traced to reqs; 3 Alternatives/trade-offs justified; 4 Cohesive/refactored
design aligned to constraints.

C2. Implementation Quality (2) 1 Core features run; 2 Organized code; 3 Reviews/lint/refactors w/ rationale; 4 Modular, automated
testing; fixes trace to issues.

C3. Testing & Evidence (6) 1 Some tests; 2 Unit/integration tests; 3 Edge/error & NFR tests + coverage; 4 Risk-based plan w/ ade-

quacy metrics, visible quality gains.

C4. Reliability/Performance (2,6) 1 Manual build works; 2 Repeatable steps; 3 Instrumented runs + bottleneck fixes; 4 Pipelines + demon-
strated perf targets.

Cs. Requirements Traceability 1 Partial coverage; 2 Req—Impl—Test mapping; 3 Exceptions/trade-offs explained; 4 Lightweight RTM

(2,3,6) w/ risk coverage.

C6. Collaboration (Ind.) (5;3) 1 Participates; 2 Owns tasks; 3 Constructive reviews/clear communication; 4 Leads quality/process im-
provements.

Evidence:

* Chapters (Analysis_Design, Implementation, Testing) + Final Build

* Repo history, code reviews, static analysis, test reports, performance notes

Attainment: Per Appendix B, Attainment = % x 100.



Appendix E: Figures used in the main paper (section 3.4)

Modeling Faculty and industry mentors demonstrate agile best practices, such as
sprint planning, backlog refinement, and team collaboration.

Coaching Students receive ongoing feedback from mentors during team meetings and
sprint reviews.

Scaffolding Structured agile workflows, project templates, and real-world case studies
guide (step-by-step) students through software development processes.

Articulation  Students present their progress in sprint reviews, articulating their design
choices and problem-solving approaches.

Reflection Retrospective meetings encourage students to analyze their workflow effi-
ciency and learning growth.

Exploration  As students gain proficiency, they independently manage projects and re-

fine agile strategies based on personal and team experiences.

Figure 1: Agile learning supports in practice: mapping mentoring strategies to student activities.



