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Abstract: This article argues that high-quality project-based learning (PBL) prioritizes the deliberate development
of transferable skills over narrow topic coverage. Using a qualitative review of research and multiple international
case studies (Finland, Singapore, United States), it shows that skill-centered PBL produces deeper learning, higher
engagement, and better alighment with workforce competencies. The paper proposes a design framework for
shifting from topic-led to skill-led projects, details rubrics and assessment strategies, and discusses
implementation challenges and policy implications. Findings suggest that when topics act as contexts rather than
goals, learners demonstrate stronger problem-solving, collaboration, communication, and self-regulation.
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Introduction: Project-Based Learning (PBL) has gained
traction as a learner-centered approach that integrates
inquiry, collaboration, and authentic problem-solving.
Yet many implementations remain topic-driven—e.g.,
“a project on volcanoes” —that privilege coverage over
competence. Topic fascination can motivate students,
but it does not guarantee the development of durable,
transferable skills [1].

Recent syntheses of 21st-century education
recommend re-balancing toward competencies
(critical  thinking, creativity, collaboration, and

communication) and meta-skills such as self-regulation
and learning to learn [2][6]. Employers likewise report
that teamwork, problem solving, and communication
frequently outweigh specific content knowledge at the
entry level [6]. In this article, we advance the claim that
better PBL begins by selecting a small set of target skills,
then choosing topics and deliverable that create the
best practice opportunities for those skills. Topics
become vehicles for skill practice rather than ends in
themselves.

The paper contributes (a) an integrative literature
review, (b) cross-context case studies from Finland,
Singapore, and the United States, and (c) a practical
design framework with assessment rubrics that
operationalize skill-first PBL.
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METHODS

This study employed a qualitative literature review and
multi-case analysis.

Literature review: We examined research on PBL,
competency-based education, assessment for learning,
and implementation science from 2000-2024,
emphasizing peer-reviewed articles and design
frameworks [1][2][3]1[4]1[5]1(71(8]1[9].

Case selection and data: We purposely sampled three
contexts with mature competency agendas: (i) a
Finnish upper-secondary “phenomenon-based
learning” module integrating science and humanities;
(ii) a Singapore secondary STEM course emphasizing
design thinking; (iii) a U.S. public high school
implementing school-wide PBL with performance
assessments. Sources included program documents,
evaluation summaries, and practitioner reports.

Analytic approach: We conducted within-case and
cross-case thematic coding focused on (a) how target
skills were specified; (b) how projects were designed;
(c) assessment practices; and (d) outcomes reported.
Validity was enhanced through triangulation of sources
and alighment with established frameworks (e.g.,
backward design and visible learning) [8][9].

RESULTS
1. Deeper learning when skills are explicit
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Across cases, making skills explicit (e.g., problem
framing, evidence use, iterative design, peer feedback)
led to clearer success criteria and more targeted
teacher coaching. Students reported increased
ownership and demonstrated improved reasoning and
communication in public exhibitions [3][4].

2. Transferability across topics

When the same skills were practiced across different
project contexts (environmental sustainability, urban
design, public health), students transferred strategies
(e.g., data triangulation, stakeholder mapping) to new
domains with minimal prompting, supporting the
portability of competencies.

3. Design a framework: Skill-First PBL (SFPBL)

We synthesized a five-step framework:

1) Identify 2—3 high-leverage skills (e.g., argumentation
with evidence; collaborative planning; iterative
prototyping).

2) Define performance indicators and look-fors for each
skill (observable behaviors).

3) Select a topic and authentic product that maximizes
practice opportunities (topic is contextual, not the
goal).

4) Plan learning arcs: mini-lessons, workshops,
checkpoints, and critique cycles aligned to the skills.

5) Assess formatively and summatively using analytic
rubrics; include self- and peer-assessment.

4, Assessment rubrics and evidence

Programs used analytic rubrics with 4 performance
levels. Example (Argumentation with Evidence):

¢ Level 4: Claims are precise; multiple credible sources
triangulated; counter-arguments addressed; data
visualizations are accurate and purposeful.

¢ Level 3: Claims are clear; sources mostly credible;
some attention to counter-arguments; Vvisuals
generally accurate.

e lLevel 2: Claims are broad;
counter-arguments  superficial;
inaccuracies.

limited sourcing;
visuals  contain

e Level 1: Claims vague; evidence anecdotal; no
counter-arguments; visuals misleading.

Rubrics improved feedback quality and aligned teacher
judgments, consistent with assessment for learning
principles [5][8].

5. International Case Snapshots

Finland: A cross-disciplinary module targeted inquiry,
collaboration, and media literacy. Students designed
local sustainability interventions, presenting to the city
council. Teachers reported stronger source evaluation
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and civic communication.

Singapore: A STEM design course prioritized design
thinking, rapid prototyping, and reflection. Students
iterated assistive devices; failure analysis logs
cultivated meta-cognition. External mentors provided
industry feedback.

United States: A whole-school PBL model embedded
public products and performance tasks aligned to
graduation competencies. Longitudinal data indicated
gains in writing and problem solving relative to district
averages, with equity strategies (scaffolded critique,
language supports) mitigating gaps [4][7].

6. Implementation outcomes and challenges

Outcomes: higher engagement, better collaboration
norms, improved presentations, and more frequent
evidence use in writing. Challenges: time demands,
grading workload, and initial teacher uncertainty about
balancing content and skills.

DISCUSSION
1. Why skills-first improves learning

Framing projects around skills clarifies the purpose of
activities, enabling deliberate practice and timely
feedback—core mechanisms of learning [9]. Backward
design aligns tasks and assessments to the targeted
competencies, avoiding “activity without mastery” [8].

2. Balancing content and competence

A skills-first stance does not neglect content; instead,
content is curated to create rich practice opportunities.
Teachers map essential understandings and
vocabulary, then embed them in workshops and
checkpoints. This balance satisfies standards while
preventing superficial topic coverage.

3. Practical guidelines for educators

e Start small: choose two anchor skills per term and
design 1-2 high-quality projects around them.

e Make success criteria visible: co-construct “look-fors”
with students; use exemplars and calibrated rubrics.

e Build critique cycles: schedule peer critique and
revision checkpoints (e.g., “tuning protocols”).

e Collect multiple evidence types: drafts, reflection
memos, observation notes, and public products.

for
role

stems
and

e Differentiate supports: sentence
argumentation, collaboration contracts,
rotations increase inclusion.

e Use lightweight analytics: quick progress trackers
aligned to rubric rows minimize grading burden.

4. Policy and leadership implications
School leaders should allocate common planning time,
provide professional learning on performance
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assessment, and adopt competency-based reporting
that values processes (iteration, collaboration)
alongside products. Systems can align with national
frameworks (e.g., OECD key competencies) to ensure
coherence [6][7].

5. Limitations and future research

This study synthesizes existing literature and practice
reports; experimental evidence remains limited in
some contexts. Future work could test the Skill-First
PBL framework with randomized or quasi-experimental
designs, explore long-term transfer, and examine
equity impacts across student groups.

6. Role Rotation and Collaborative Learning

An additional dimension of skill-first PBL is the
intentional rotation of roles within collaborative teams.
Students alternate between roles such as project
manager, researcher, designer, communicator, and
evaluator. This  practice  ensures equitable
participation, broadens students’ experience, and
develops a repertoire of interpersonal and
organizational skills [2][4]. Research shows that
structured role rotation prevents the emergence of
dominant voices and disengaged participants, leading
to stronger collective outcomes and more inclusive
learning environments [3][8]. Role-based collaboration
also mirrors workplace practices, where team
members must adapt to varying responsibilities, thus
strengthening students’ career readiness.

CONCLUSION

Skill-centered PBL treats topics as contexts for
practicing and evidencing competencies. International
cases and research converge on benefits: deeper
learning, portability of skills, and stronger alignment
with workforce needs. Implementation requires clear
targets, analytic rubrics, iterative feedback, and
leadership support. By designing projects around a
small set of high-leverage skills—and then choosing
topics that best elicit those skills—educators can
deliver rigorous, equitable learning for the demands of
the 21st century.

Role

Project Manager

Description

Coordinates

tasks, and meetings

Researcher Finds and
relevant information
Designer Creates

visuals, or solutions
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Appendix A. Sample Analytic Rubric (Excerpt)
Skill: Collaborative Planning
Criteria and Levels (1-4):

e Goal Alignment: 1 unclear = 4 goals are specific,
measurable, time-bound.

e Role Clarity: 1 ad-hoc roles = 4 roles rotated with
documented responsibilities.

e Evidence Use in Decisions: 1 opinions only - 4
decisions cite data and feedback.

* Accountability: 1 missed deadlines - 4 milestones
met; retrospective actions logged.

Appendix B. Skill-First PBL Planning Template
(Condensed)

1) Target Skills (2-3):
Indicators/Look-fors:

2) Essential Content/Standards (curated):
3) Authentic Context/Problem:
4) Products & Audiences:
5) Workshops/Mini-Lessons  aligned to skills:
6) Critique & Revision Checkpoints:

7) Assessment (rubrics, self/peer, public exhibition):

8) Supports & Inclusion (roles, language scaffolds):

9) Evidence Collection (portfolio artifacts):

Appendix C. Sample Role Rotation Framework
Key Skills Developed
timeline, Leadership, organization,
accountability
analyzes Inquiry, critical thinking,
data literacy
prototypes,

Creativity, problem-

solving, technical skills
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Communicator Prepares

liaises with stakeholders

Evaluator Monitors

provides feedback

Appendix D. Role Rotation Cycle Diagram

The diagram below illustrates how students can rotate

CommuRlicator
(Commusigator]
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