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Foreword

In May 2021, Afeka — The Academic College
of Engineering in Tel Aviv released the Afeka
Framework: Implementing Change in an Educational
Process Using the Principles of Engineering Design.
This framework describes not only the results of
our approach, but more importantly, the practical
methodology and process that yielded these results.
The framework began with a fundamental principle
of engineering design: Any transformative change
must start by clearly defining its desired outcome—
in our case, the ultimate Afeka engineering graduate
profile.

Our transformative journey began by asking
ourselves some challenging but crucial questions:
Do we truly understand the graduate profile that
industry employers are seeking? Does our current
educational process effectively lead to this desired
outcome? These questions prompted an intensive
year-long collaborative process with key internal
and external stakeholders to formulate a consensus
on the Afeka engineering graduate profile.

While our existing learning outcomes emphasized
scientific and professional knowledge, we expanded
our definition to encompass essential competencies
(knowledge, skills, and values) required of engineers
in today's evolving job market. We organized these
into five categories that are reflected in our graduate
profile: engineering skills, personal skills, languages,
values, and general knowledge.

With the graduate profile as our compass, we
aligned all aspects of our engineering education
process toward a common goal: developing
learning outcomes that directly reflect the essential
attributes of our ideal graduate. We accomplished
this by establishing change-generating platforms
and integrating supporting activities across all
operational channels in the college. We updated
curricula, courses, and learning outcomes; adapted
teaching methodologies; created extensive activities
outside the formal curriculum; transformed campus
teaching, learning, and experiential spaces; upgraded
organizational infrastructure; and cultivated a
supportive organizational culture. Throughout this
process, we continuously engaged in collective
learning and reflection, enabling us to improve our
approach during this multi-year transformation.

In the Afeka Framework document, we chose to
focus on the process itself—its components, stages,
and the insights gained, rather than on specific

outcomes of the process. We believe that focusing
on skills development without a comprehensive
view of the educational process would yield only
partial results that might ultimately fail to create
meaningful change and could even undermine
knowledge acquisition.

The process of writing the framework itself allowed
us to break down our experience into organized
work stages and generate additional insights.
In retrospect, we learned that collaborative
partnerships are essential—both internally and
through building ecosystems with external
stakeholders. We discovered the importance of
internal communication, organizational initiatives,
and community-building, and recognized that this
is a long-term process of continuous collaborative
learning.

While Afeka's primary focus is on STEM education,
the practical methodology we've developed has
universal applications across various educational
systems and professional fields. Now, in response
to significant interest in our curricular changes
and requests for more detailed implementation
guidance, we have created this comprehensive
document describing how to gradually integrate
skills as learning outcomes of any educational
process.

If you are exploring how to integrate skKills
development within your educational process—
from initiating the process through defining skills,
integrating them as learning outcomes, or adapting
pedagogy, and assessment methods—this document
will provide valuable practical guidance based on
our real-world experience.

Prof. Ami Moyal
President
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Introduction

Accelerating technological changes are reshaping
our world and affecting all aspects of life. These
transformations highlight the growing need to
develop skilled human capital while emphasizing
the critical importance of STEM education across the
entire educational continuum—from Kkindergarten
through higher education.

The discourse surrounding competency development
broadly, and skills acquisition specifically, has
permeated various sectors in recent years, including
formal and informal educational systems, academia,
military organizations, and the job market. These
stakeholders recognize that the dramatic changes
of the past decade, intensified by the COVID-19
pandemic, necessitate fundamental transformations
in teaching and learning methodologies. These
changes must directly address developments in
technology, science, economics, sustainability, and
globalization to prepare us—as nations, as systems, as
organizations, and as individuals—for the emerging
reality we now face.

This rapidly evolving technological landscape
requires not just knowledge acquisition, but the
development of specific skills that enable adaptability
and continuous learning. This reality makes defining
the "graduate profile"—a comprehensive description
of the knowledge, skills, and values that students
should possess upon completing their education—a
crucial first step in educational transformation.

Defining a graduate profile and transforming an
educational process accordingly is a complex, long-
term endeavor that requires significant resources
and imposes additional responsibilities on the
entire educational team. This process must be
implemented gradually and systematically. Initial
resistance is common, with partners and supporters
typically joining as success becomes evident.

Therefore, involving all stakeholders from the
earliest planning stages is crucial, as is establishing
open communication channels to effectively share
progress throughout the implementation process.

The Afeka Framework, originally published in
2021, offers a comprehensive methodology for
implementing change in STEM education across
the educational continuum, based on defining the
graduate profile as the goal. The framework describes
not only the outcome, but the process that led to
it—a methodology rooted in the engineering design
principles: ask, imagine, plan, create, experiment,
and improve. This approach guided our incorporation
of skills into the graduate profile as part of learning
outcomes that reflect changing societal and
workplace needs.

At Afeka College, we applied this methodology to
transform our engineering education program into a
fully competency-based process that systematically
develops the attributes needed by today's engineers.
With our clearly defined graduate profile as our
compass, we established platforms to drive change
across all aspects of our educational process.
Throughout this long-term transformation, we've
continuously engaged in organizational learning and
assessment to refine our approach.

In this document, we share our process design,
implementation stages, and key insights as a
systematic "algorithm" to help other educational
institutions integrate skills development into
their own educational outcomes. We believe our
experience can serve as a foundation for broader
educational initiatives seeking to prepare students
for success in our rapidly changing world.
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The Core Stages of the Model

This chapter outlines a comprehensive approach to integrating skills development into the educational process.
It provides a step-by-step guide for formulating the graduate profile, defining vital skills, establishing proficiency
progression frameworks, and creating specific learning outcomes for each skill. The chapter then explores how
these outcomes are integrated into program syllabi to create a multi-year educational continuum for coherent
skills development. Additionally, it covers approaches to adapting pedagogy to effectively impart these skills,
ensuring that teaching methods directly align with skill acquisition goals.

Figure 1below provides avisual roadmap of the entire process, illustrating how each stage builds upon the previous
one to create a comprehensive skills development framework. The diagram details the targets, objectives, and
expected outcomes (milestones) at each point in the process, offering a clear overview of the journey from initial
goal-setting to full implementation.

Figure 1: A schematic overview of the Afeka model for cultivating skills

Target Objective Milestone

Determining your focus—knowledge, A decision to define a graduate
skills, and values profile (knowledge, skills, and values)

Identifying the goal

The list of skills to be incorporated into the
graduate profile, or a complete definition of the
graduate profile (encompassing knowledge,
skills, and values), collectively agreed upon by all
relevant stakeholders

Selecting the skills to be imparted
throughout the educational process

Skills—selection, . o .
definition. and A comprehensive document listing all skills
! Defining the selected skills within the graduate profile, each accompanied

assessment metrics by stakeholder-approved definitions

A multi-tiered competency scale for each
skill, with distinct, measurable assessment
criteria per level

Establishing skill proficiency levels
and assessment metrics

A mapping of the skill competency level

Mapping existing skills development imparted in each course within the existing

across the curriculum

Identifying skills educational process
development gaps
in the existing ] — A mapping of the gaps between the
educational process Pinpointing the gaps between proficiency level of skills imparted at each stage

the existing and the desired skills of the existing educational process (the result
development process of mapping the current state) and the desired
competency scale

Aligning course learning outcomes Revised syllabi with course-specific learning
with the multi-tiered proficiency outcomes aligned to target skill competencies,
Revising the scale to create a progressive skills reflecting the updated curriculum design
educational process development curriculum
to enhance skills

A readily available resource base that presents
the desired outcome at various stages of
the educational process and any necessary
implementation tools

acquisition ] .
Making resources accessible and
establishing management infrastructure

Managing the
implementation
of change in the

educational process

Developing pedagogical strategies that Course-aligned pedagogical approaches
support attaining the desired learning supporting expected skill acquisition
outcomes learning outcome

Formulating an Creating an assessment model for an Continuous skill assessment model

assessment model

individual course, an academic year, integrating defined metrics throughout the
or the entire educational process entire educational journey
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Identifying the Goal

1. Determining your focus—knowledge, skills, and values
The main question at the outset is: What should we focus on?

Consider whether you need to address all aspects of the graduate profile (knowledge, skills, and values) at once, or
if you can build on existing strengths while developing new areas.

This practical approach helps you adapt the process to your institution’'s unique situation and available resources.

Most educational systems already have well-defined learning outcomes for knowledge. Review these existing
frameworks—they may be sufficient or require only modest updates. At the same time, check if you have any foundations
for skill and value development that you can expand upon rather than creating everything from scratch.

Your graduate profile should reflect your institution's unique culture and environment. Remember that each component
of this profile contains both universal elements that cross disciplines and specialized elements specific to particular
fields of study.

Take time with this initial step that is meant to focus your goals. Even when concentrating on just one aspect of the
graduate profile, the entire process requires significant time and resources. A clear, well-defined focus creates a precise
target for your desired outcomes and helps engage all stakeholders as the project progresses. The decisions you
make now will shape your entire implementation journey, so thoughtful consideration at this stage will benefit every

Milestone

The decision to define a graduate profile (knowledge, skills, and values)
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Skills—Selection, Definition
and Assessment Metrics

2. Selecting the skills to be imparted
throughout the educational process

Over the past decade, skills development has become
a central concern for educational systems, academic
institutions, and employers worldwide. Numerous
studies have documented essential competencies,
with most converging on a core set of skills that apply
across different contexts.

Exploring existing skill frameworks can save you
considerable effort. Review recognized taxonomies
to understand how they might apply to your specific
educational goals. Even frameworks developed for
specialized fields like STEM often identify universal skills
that transfer well to other domains. These established
models provide an excellent foundation for determining
which skKills will best serve your students.

When selecting skills for your graduate profile, you
are essentially defining the outcomes of your entire
educational process. This requires input from all
key stakeholders—leadership, faculty, students, and
representatives from institutions or employers who will
receive your graduates.

This inclusive approach ensures your selected skills
truly reflect your desired graduate outcomes, and that
the number of skills remains realistic and achievable
within your institutional context. It also creates shared
ownership of the outcome, which will prove invaluable
during implementation. When stakeholders participate
in identifying which skills are essential, they develop a
deeper understanding of why these skills matter and
how they contribute to the graduate profile, making
them more likely to support the changes needed to
develop these skills in students.

While this document focuses primarily on skills
development, remember that if you're creating a
comprehensive graduate profile, your work at this
stage should address knowledge and values alongside
skills. All three components work together to create a
complete picture of your ideal graduate.

Milestone

The list of skills to be incorporated into the
graduate profile, or a complete definition of the

graduate profile (encompassing knowledge,
skills, and values), collectively agreed upon by
all relevant stakeholders

3. Defining the selected skills

After finalizing your skill list, establish clear, shared
definitions that everyone understands and supports.
While it's tempting to adopt ready-made definitions
from existing reports, these should be carefully
examined for relevance to your specific context—just as
you did with the skill list itself.

The definition process should be collaborative. When
stakeholders discuss and refine these definitions
together, it sparks valuable dialogue throughout your
organization and with external partners. This shared
understanding makes implementation smoother
because everyone grasps what each skill means in your
specific setting, increasing their commitment to the
change process.

To begin, have change leaders introduce the topic to key
stakeholders (such as teaching committees and faculty
members in academic settings). Ask these stakeholders
to reflect on each skill's core meaning and how its
definition should align with your graduate profile. Use
existing definitions as starting points, but adapt them to
fit your institution's unique context.

This stage is crucial for engaging your educational
team with both the process and the definitions. When
people question assumptions, discuss alternatives, and
even debate specific points rather than automatically
accepting pre-existing definitions, each participant
contributes their perspective. This collaborative
approach enriches both the process and the final
product.

Milestone
A comprehensive document listing all skills

within the graduate profile, each accompanied
by stakeholder-approved definitions
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4. Establishing skill proficiency levels and assessment metrics

Skilldevelopment is a continuous journey, hot a single event or disconnected series of activities. Each learning experience
contributes to a student's growing mastery in a progressive, cumulative way. This developmental process interacts with
other educational activities, creating a complex web of learning that shapes the student's overall growth.

When defining skKills, create a multi-tiered competency scale that shows clear progression toward mastery. Map
out distinct proficiency levels with specific assessment criteria for each skill. This approach helps educators design
sequential learning experiences that build systematically upon each other, creating a coherent developmental
pathway rather than isolated skill-building activities. Such structured progression allows for more precise
evaluation of learning outcomes that accurately reflect each student's developmental journey.

These clearly defined proficiency levels guide everyone involved in the educational process. Administrators use them
for curriculum planning and quality assurance. Teaching staff develop appropriate teaching methods for each skill level
and understand how skills should advance through courses and across the program. Students gain transparency about
what's expected at each stage of their education. The framework also provides a consistent approach for assessing
achievement at each level, making it possible to track and evaluate progress effectively over time.

Remember that skills may naturally develop along different trajectories—some requiring more stages than others.
Thereisno"correct" number of proficiency levels, and different skills may need different numbers of developmental
stages. Forcing all skKills into the same number of levels might create artificial distinctions or obscure meaningful
differences. For this reason, we offer no specific target or recommendation about how many levels to use, giving
you flexibility to determine the most appropriate progression framework for each skill.

Milestone

A multi-tiered competency scale for each skill,
with distinct, measurable assessment criteria per level

Identifying Skills Development Gaps in the Existing Educational
Process

5. Mapping existing skills development
across the curriculum

Skills are likely already being developed throughout
your educational programs, even if not in a structured
or explicit way. Once you've selected and defined
your target sKills, examine your current educational
process to discover which skills are already being
cultivated, at what levels, and in which courses.

Share your skill definitions with teaching staff who
deliver educational content daily. These instructors
have firsthand knowledge of how skills are currently
being developed within their courses. Ask them
to review existing syllabi, learning outcomes,
and teaching approaches to identify where skill
development is already happening organically.

Create a systematic mapping of skill acquisition
across all relevant courses and educational activities
based on your established competency levels. This
comprehensive approach helps recognize existing
contributions to skill development, identify gaps, and
prevent inconsistencies.

Make sure to clearly distinguish between skills that
are relevant to a course but not yet explicitly included
in the syllabus versus skills that aren't relevant to
that course at all. Encourage faculty to identify when

particular skills don't naturally fit their courses. This
distinction ensures accurate gap identification and
prevents forcing skill development where it doesn't
belong.

This mapping process typically sparks valuable
discussions about how different educators interpret
skill definitions and proficiency levels. These
conversations help create a shared understanding
across your institution. The dialogue often generates
insights that may lead to refining your initial
definitions, making them more practical across
diverse courses. Designate a coordinator to oversee
this process, harmonize definitions, and facilitate
the development of a common language throughout
your organization.

Milestone

A comprehensive mapping that shows which
skills are currently being developed in each

course and at what competency level,
providing a clear baseline of your existing
educational process
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6. Pinpointing the gaps between the
existing and the desired skills development
process

When you compare your current state mapping with
your desired outcomes, you create a clear picture of
existing gaps. This analysis reveals where you need
changes to build stronger connections between
courses and create a more cohesive educational
experience. By examining each skill systematically,
you can identify exactly where current practices
differ from your goals.

Approach this analysis with an open mind—avoid
both assuming your existing courses already develop
skills adequately or assuming everything needs
complete redesign. This balanced perspective allows
for objective assessment and helps you direct
resources where they'll have the greatest impact.

Consider learning outcomes at multiple levels:
individual courses, academic years, and the complete
educational journey. This layered view ensures skills
develop gradually and coherently throughout the
educational process. The gap analysis serves a dual
purpose: it identifies areas needing improvement
while also highlighting effective existing practices
that might otherwise remain hidden. These
successful initiatives can often be adapted and
expanded to benefit other courses, enhancing your
overall educational program.

Share your findings systematically across your
organization. This transparency helps everyone
understand both the unique contribution of each
course and how courses work together toward
shared educational goals. With this comprehensive
understanding, you can design a truly progressive
learning experience.

Milestone

A mapping of the gaps between the
proficiency level of skills imparted at each
stage of the existing educational process (the
result of mapping the current state) and the
desired competency scale
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Revising the Educational
Process to Enhance SKkills
Acquisition

7. Aligning course learning outcomes
with the multi-tiered proficiency scale to
create a progressive skills development
curriculum

After identifying gaps between current and desired
states, your education team should collaborate to
revise course learning outcomes. These revisions
should align with the required competency level
for each skill at every stage of the learner's journey,
creating an organized, coordinated progression
throughout the educational process.

Incorporate the defined learning outcomes for each
skill level into course syllabi across your curriculum.
While you can build upon existing effective practices,
you may also need to share knowledge and develop
new teaching approaches. The goal is to create an
educational journey that develops all skills to their
advanced levels by the time students graduate.

As faculty implement these changes, they'll likely
gain practical insights that could improve your
original definitions. View your competency scale as a
living document that can evolve based on real-world
experience rather than as a rigid framework.

Expect and welcome varying interpretations of
your established definitions, especially if multiple
programs share a common graduate profile.
Encourage ongoing dialogue to refine and clarify
these definitions based on faculty experience.

Make changes that are relevant to course content and
are appropriately timed within the learning process.
Distribute changes evenly to avoid overwhelming
students and faculty. Remember that not every
course should develop all skills—focus on two or
three skills per course to maintain the integrity
of knowledge-based learning outcomes. Skills
should be reinforced at various points throughout
the curriculum, allowing for deeper internalization
at each level. These skills complement rather than
replace core knowledge content, which remains the
foundation of the educational process.

Milestone

Revised syllabi with course-specific

learning outcomes aligned to target
skill competencies, reflecting the
updated curriculum design
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8. Making resources accessible and
establishing management infrastructure

After you have defined skills, created competency
scales, and mapped skill development across your
curriculum, build a comprehensive resource center
that organizes all this information in one place. This
centralized system gives educators and stakeholders
easy access to everything they need.

Such a resource provides a clear, real-time overview
of expectations at every level—from individual
students to classrooms, courses, programs, and your
entire institution. It creates transparency about what
should be happening at each stage of the educational
process and serves as the foundation for future
evaluation efforts.

Milestone
A readily available resource base that

presents the desired outcome at various
stages of the educational process and any
necessary implementation tools

Managing the Implementation
of Change in the Educational
Process

9. Developing pedagogical strategies that
support attaining the desired learning
outcomes

Onceyou havedefined learning outcomes for your entire
educational program, academic years, and individual
courses, you can begin adapting your teaching
approaches. This involves developing pedagogical
methods specifically designed to achieve your desired
learning outcomes.

Course coordinators and program directors should
create opportunities for faculty to share ideas and
methods. This collaborative exchange fosters innovation
and consistent approaches across related courses.
As you implement these changes, collect and utilize
student feedback and performance data to evaluate
the effectiveness of your approaches in developing
targeted skills.

Support from teaching and learning centers, and
specialized work groups examining different course
types and pedagogical approaches, will significantly
strengthen this process. These dedicated resources
create platforms for ongoing dialogue, collaborative
learning, and continuous improvement.

This dynamic approach creates an environment
where teaching strategies evolve through practical
experience, student outcomes, and faculty insights.
Teaching methods continue to develop in alignment

with defined learning outcomes and the changing
needs of students.

You may notice that when faculty are actively
involved in planning, pedagogical changes often
begin emerging even before learning outcomes are
fully defined. This organic evolution is a natural and
beneficial part of the change process when insights
are shared throughout the organization.

Milestone

A pedagogical approach supporting the
defined learning outcomes for each course

Formulating an Assessment
Model

10. Creating an assessment model for an
individual course, an academic year, or the
entire educational process

Skills development is a dynamic journey that unfolds
over time. By establishing clear benchmarks at each
stage and course level, you create opportunities for
meaningful formative assessment. This assessment
framework not only supports your educational
transformation but also generates insights that help
educators continually refine their teaching methods.

Don't let the current limitations of skill assessment tools
delay your implementation. Assessment approaches
naturally evolve and improve with practice. Focus on
developing a model that considers both your ultimate
goals and the expectations for students at each skill
mastery level.

Take a practical approach to assessment rather than an
"all-or-nothing" mindset. While courses often develop
multiple skills, concentrate formal assessment on just a
few core competencies to keep the process manageable
for both faculty and students. Other skills can still be
developed without requiring formal evaluation.

Effective assessment examines both the development
process and final outcomes. You might initially draw
guidance from external benchmarks like industry
feedback on graduates, but ultimately your assessment
methods should reflect your institution's unique
educational approach. Maintain ongoing dialogue
with faculty, involving them in both designing
and implementing your assessment model. This
collaborative approach ensures a comprehensive
perspective that extends beyond individual courses.

Milestone
Implementation of a comprehensive skills

assessment model that provides continuous
evaluation across the full educational journey
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Implementation Phases at Afeka

This chapter presents a practical case study of skKills integration within Afeka College's engineering curriculum.
Building upon the systematic approach outlined in the previous chapter, we demonstrate how theoretical principles
transform into actionable implementation with real-world challenges and solutions. While our example focuses on
engineering education at Afeka, the methodology and insights are adaptable across diverse educational systems
and professional fields. This real-world application illustrates effective strategies for institutions and educators
working to embed skills development into their academic programs.

Identifying the Goal

1. Determining your focus—knowledge, We discovered that implementing this change
skills, and values required addressing several practical challenges,

including faculty resistance to changing established

We decided to define the ultimate Afeka graduate teaching methods, concerns about diluting technical

rofile.
P ) ) ) content, and questions about measuring soft skills
Afeka's journey began with fundamental questions development. By acknowledging these concerns
about its educational mission: What defines our ideal openly and involving faculty in the solution process
graduate? Do our current graduates truly meet the we were able to build support for our approach.

requirements of the industry hiring them? . .
With knowledge-based learning outcomes already

Since its establishment, Afeka College has prioritized well-established, the college's curriculum reform
strong industry alignment in its engineering programs, focused specifically on developing crucial personal
primarily through recruiting faculty with industry and professional competencies—such as engineering
.expertlse and fostering ongoing dialogue with skills, multilingual proficiency (English, Hebrew, and
industry partners. A thorough evaluation of our graduate programming languages), liberal arts education, and
outcomes revealed that while knowledge transfer was core values. The reform’s direction emerged through
robust, we needed a more systematic approach to collaborative decision-making between college
developing and assessing personal and professional leadership and senior faculty, building upon Afeka's
competencies. This insight led to developing a more existing culture of cooperation—a critical foundation
comprehensive educational strategy that balances for such a transformative process.

technical expertise with the soft skills essential for
modern engineering practice.

Key Outcome at Afeka

The decision to define a holistic graduate profile encompassing knowledge, skills, and values and to
integrate these essential skills and values into the learning outcomes across the educational process

Skills—Selection, Definition, and Assessment Metrics

2. Selecting the skills to be imparted throughout the educational process

We consolidated the key skills required of engineers in industry.

At Afeka College, we implemented a systematic approach in order to identify and define the critical competencies
required of contemporary engineers. Our methodology involved analyzing and synthesizing skill definitions from both
current industry standards and leading academic frameworks, ensuring our graduates possess the comprehensive
skill set demanded by their future careers.

Our process of identifying and defining essential skills drew from three international sources that establish workforce
requirements for modern engineers: the American Association of Colleges and Universities (AAC&U), the Accreditation
Board for Engineering and Technology (ABET), and the World Economic Forum's (WEF) future sKills framework.
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ABET's Engineering Criteria 2000, introduced in 1995, represented a revolutionary shift in engineering education
evaluation. This framework transformed assessment from input-based metrics (curriculum content) to output-
focused measures (learning outcomes). By surveying over 1,600 companies, ABET established eleven core learning
outcomes and evaluation criteria. This groundbreaking approach emphasized the development of professional and
personal competencies—including complex problem-solving, communication, and teamwork—alongside traditional
technical knowledge.

The AAC&U's influential emolyer survey's’ have maintained their relevance for over a decade, redefining post-
secondary education success criteria. These publications expanded beyond traditional academic metrics to
encompass lifelong professional and personal skill development, providing detailed rubrics and assessment
methodologies for comprehensive student evaluation.

The WEF's 2020 identification of ten critical future workforce skills reinforced the growing consensus that personal
competencies, combined with professional skills, determine workplace adaptability—particularly crucial for
engineers. This alignment reflects the evolution in professional development requirements.

Our analysis extended to comparing these international frameworks with the “21st-century skills" defined by the
Israeli Ministry of Education. This examination revealed significant overlap in core competencies across systems,
confirming universal agreement on skills essential for societal integration.

To ensure local relevance, Afeka College conducted a focused survey of 103 Israeli high-tech companies, asking
employers to identify the five most critical skills for entry-level engineers. This regional consultation ensured our
framework aligned with specific Israeli tech sector requirements.

A comprehensive comparison of these skill requirements appears in Table 1.

1

wanl

T Yeargan, Jerry, et al."ABET engineering criteria 2000." Proceedings Frontiers in Education 1995 25th Annual Conference. Engineering Education
for the 21st Century. Vol. 2. IEEE, 1995.

2 Hart Research Associates. “Fulfilling the American dream: Liberal education and the future of work." Association of American Colleges and
Universities (2018).

Finley, Ashley. "How College Contributes” to" Workforce Success: Employer Views on What Matters Most." Association of American Colleges
and Universities (2021).

3 Brown, S, et al. “World Economic Forum: The future of jobs report 2020." (2020).



Table 1: Comparative Analysis of Core Engineering Competencies from
Multiple Sources

Afeka's High- Afeka’
eka's
SKILL/SOURCE Tech Industry Graduate Profil
Survey raauate Prorite
Effective 1 i/ i/
Communication N N N
Engineering W/ W/ W/
Problem-Solving N N Y
Use of Modern W/ W/ W/
Engineering Tools N N S
1 1 1
Professional and i/ I\( |\{ |\(
Social Values » Ethical reasoning and | Professional and ethical | Professional, ethical
civic engagement responsibility and social responsibility
74 74 4 4
Teamwork " »n »n N
Multidisciplinary Multidisciplinary
teamwork teamwork
Needs-Based i/ W/ i/
System » » N
Needs-Based system
DevelOpment design & development
: _ 4 i/ i/ V4 4
Life-long Learning ~ ') ') N N
Self-Directed learning
Design and
Execution of 4 74 74
- » N3 [N
Experiments
Knowledge of W/ 74 74
Contemporary n n N
Knowledge in fields other
Issues than engineering
Understanding of W/ W/ W/ W/
Global Contexts N Y Y Ny
Critical Thinking ! 1 74 !
N3 N3 N N
Application of
Mathematics,
Science, and 4 i/ 4 4
. . N 1N ) 1N
Engineering
Knowledge
Multidisciplinary
Perspective of '( '{ '{
N3 N3 3
Systems
- / i/
Mental Resilience Py ~
Global
Competency and :\( :\{ :\{
English Proficiency
Emotional W/
Intelligence n
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We defined the profile of the Afeka engineering graduate.

Ourintensive evaluation process culminated inaconsensuson theideal Afeka graduate profile.Beyond traditional
engineering knowledge, we identified the core competencies that distinguish successful engineers in today's
industry—thus producing a profile that encapsulates the ultimate product of our entire educational process.
The profile integrates four personal skills we found to be most critical for engineers in the workplace: effective
communication, critical thinking, self-directed learning, and collaborative teamwork across disciplines.

Key Outcome at Afeka

A mapping of the essential knowledge, skills and values that make up Afeka's ultimate
graduate profile, including the four personal skills we decided to embed throughout the
educational journey of our students

Figure 2: The Afeka Graduate Profile

Apply math, science and enginering Design and implement a system per needs
Solve engineering problems Design and conduct experiments
Multidiscilinary systemic vision Use of modern engineering tools

Effective communication .
. Lo English
Critical thinking

. : Hebrew
Self-directed learning

T Programming
Multidisciplinary teamwork

Specific field of
engineering

Specialization

Ethical reasoning
Civic engagement

Interdisciplinary knowledge in
fields other than engineering

Global learning

Mathematics
Physics
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3. Defining the selected skills
We discussed each skill until reaching a consensus on the definition.

The Teaching Committee at Afeka led a collaborative process to precisely define each professional skill within
Afeka's engineering context. Drawing from established frameworks like ABET and AAC&U, we adapted international
standards to align with both engineering requirements and Israeli cultural context. This inclusive approach engaged
faculty in active dialogue, ensuring broad ownership of the final definitions.

Key Outcome at Afeka

Precise and contextually-appropriate definitions for each skill in the Afeka graduate profile,
established through faculty consensus
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Table 2: Textual Definitions of the Thirteen Skills in Afeka's Graduate Profile

Engineering Skills

Integrative Learning

The progressive development of understanding and aptitude that students build throughout
their academic journey, including both core curriculum and supplementary programs. This
development begins with making basic connections between ideas and experiences, and
advances to synthesizing knowledge and applying learning to new, complex situations both
on and off campus.

Engineering Problem-
Solving

A systematic process of developing, evaluating, and implementing strategies to address
open-ended questions or achieve specific objectives.

Experimental Design
and Implementation

The process of developing experimental protocols, conducting experiments, analyzing
results, and formulating conclusions.

Personal Skills

Written and Oral
Communication

The ability to effectively convey thoughts, information, and ideas through both written
and spoken means. Written communication focuses on developing and articulating ideas
clearly and purposefully in text, while oral communication involves delivering structured
presentations to individuals or groups. Both forms aim to achieve specific outcomes,
whether informing, persuading, or fostering changes in understanding, attitudes, beliefs,
or behaviors of the intended audience.

Critical Thinking

The comprehensive examination of topics, ideas, and events before formulating opinions
or drawing conclusions.

Self-Directed

The consistent engagement in meaningful learning activities aimed at enhancing one's

Learning knowledge, skills, and capabilities.
The effort invested by each team member in group tasks, reflected in their ability
Teamwork to communicate with other team members and in the quantity and quality of their

contributions to team discussions.

Broad-based Education

Interdisciplinary
Knowledge

Knowledge and insights from non-engineering fields that directly or indirectly relate
to engineering, including psychology, economics, history, philosophy, ethics, and other
disciplines.

Global Learning

The engaged study of interdependent global systems and complex legacies—natural,

physical, social, cultural, economic, and political—and their implications for people's
lives and Earth's sustainability. Through global learning, students are expected to achieve
three outcomes:

1. Become informed, unbiased, and responsible actors.
2. Understand how their actions impact both local and global communities.

3. Address the world's most pressing and persistent issues through collaboration and in
the most fair and just manner.
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Values

The ability to evaluate the rightness of human conduct through examining adopted values
Ethical Reasoning and social contexts, applying diverse perspectives to human dilemmas, and considering the
implications of alternative courses of action.

The commitment to create change in our communities' civic life through combining
Civic Engagement knowledge, skills, values, and motivation to promote quality of life through both political
and non-political processes.

The ability to extract and construct meaning through interaction with written language,
Hebrew and English encompassing reading comprehension and written communication across various

genres and styles. This includes working with different writing technologies and
integrating text, data, and images. These communication skills develop through repeated
experiences throughout the curriculum.

Language Proficiency

The skill of formulating problem solutions through code, enabling engineers to express
Programming solutions that will be implemented by others. This fundamental engineering competency
develops the ability to articulate solution processes clearly and precisely.

4. Establishing skill proficiency levels and assessment metrics

We developed a three-tiered proficiency scale for each skill, with measurable assessment criteria for each level.

At Afeka, this framework was inspired by the AAC&U's Valid Assessment of Learning in Undergraduate Education (VALUE)
Rubrics‘: which defines four proficiency levels for professional and personal competencies, ranging from introductory to
mastery level.

Our approach is founded on the understanding that skill development is a continuous process. This perspective required
us to carefully examine the progression of each skill, identifying the distinct characteristics of each level, and most
importantly, determining how to effectively achieve our desired learning outcomes. We focused on understanding how
each skill develops and how to best structure and reinforce it within the comprehensive educational journey of our
students.

In our analysis, we found that the four levels in the VALUE Rubrics didn't provide sufficiently distinct stages of progression
for our purposes. We therefore opted for three clearly defined levels—basic, intermediate, and advanced. Rather than
simply defining end-state competencies (how we expect these skills to manifest in Afeka graduates), we took a
systematic approach: We first defined the desired outcomes at the advanced level, then worked backward to establish
appropriate benchmarks for the intermediate and basic levels.

While AAC&U serves the broader academic community beyond engineering institutions, we adapted the VALUE
framework specifically for the engineering context at Afeka: We modified the proficiency levels to align with our
engineering curriculum, ensuring that the language, context, and content would facilitate better integration of these
skills alongside technical knowledge in the learning process.

For illustration, we have included both the VALUE Rubric for social responsibility and the faculty-developed definition of
this skill at Afeka, demonstrating how we've adapted these concepts for our engineering focus.

4 Association of American Colleges and Universities. (2009). Valid Assessment of Learning in Undergraduate Education (VALUE). Author.
https://www.aacu.org/initiatives/value
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Association of American Colleges and Universities (2009)
Civic Engagement VALUE rubric °

Capstone
4

Milestones

Benchmark
1

Diversity of
Communities
and Cultures

Demonstrates evidence
of adjustment in own
attitudes and beliefs
because of working
within and learning
from diversity of
communities and
cultures. Promotes
others' engagement
with diversity.

Reflects on how own
attitudes and beliefs
are different from
those of other cultures
and communities.
Exhibits curiosity
about what can be
learned from diversity
of communities and
cultures.

Has awareness that
own attitudes and
beliefs are different
from those of

other cultures and
communities. Exhibits
little curiosity about
what can be learned
from diversity of
communities and
cultures.

Expresses attitudes and
beliefs as an individual,
from a one-sided

view. Is indifferent or
resistant to what can be
learned from diversity
of communities and
cultures.

Analysis of Connects and extends Analyzes knowledge Begins to connect Begins to identify
Knowledge knowledge (facts, (facts, theories, etc.) knowledge (facts, knowledge (facts,
theories, etc.) from one's from one's own theories, etc.) from one's theories, etc.) from
own academic study/ academic study/field/ own academic study/ one's own academic
field/discipline to civic discipline making field/discipline to civic study/field/discipline
engagement and to relevant connections engagement and to that is relevant to civic
one's own participation to civic engagement tone's own participation engagement and to
in civic life, politics, and and to one's own in civic life, politics, and one's own participation
government. participation in civic government. in civic life, politics, and
life, politics, and government.
government.
Civic Provides evidence of Provides evidence of Evidence suggests Provides little evidence
Identity and experience in civic- experience in civic- involvement in civic- of her/his experience

Commitment

engagement activities
and describes what
she/he has learned
about her or himself as
it relates to a reinforced
and clarified sense

of civic identity and
continued commitment
to public action.

engagement activities
and describes what
she/he has learned
about her or himself as
it relates to a growing
sense of civic identity
and commitment.

engagement activities
is generated from
expectations or course
requirements rather
than from a sense of
civic identity.

in civic-engagement
activities and does not
connect experiences to
civic identity.

Civic
Communication

Tailors communication
strategies to effectively
express, listen, and
adapt to others to
establish relationships
to further civic action.

Effectively
communicates in

civic context, showing
ability to do all of the
following: express,
listen, and adapt ideas
and messages based on
others' perspectives.

Communicates in civic
context, showing ability
to do more than one of
the following: express,
listen, and adapt ideas
and messages based on
others' perspectives.

Communicates in

civic context, showing
ability to do one of

the following: express,
listen, and adapt ideas
and messages based on
others' perspectives.

Civic Action and
Reflection

Demonstrates
independent experience
and shows initiative

in team leadership of
complex or multiple
civic engagement
activities, accompanied
by reflective insights or
analysis about the aims
and accomplishments
of one's actions.

Demonstrates
independent
experience and team
leadership of civic
action, with reflective
insights or analysis
about the aims and
accomplishments of
one's actions.

Has clearly participated
in civically focused
actions and begins

to reflect or describe
how these actions may
benefit individual(s) or
communities.

Has experimented with
some civic activities but
shows little internalized
understanding of their
aims or effects and
little commitment to
future action.

Civic Contexts/
Structures

Demonstrates ability
and commitment to
collaboratively work
across and within
community contexts
and structures to
achieve a civic aim.

Demonstrates ability
and commitment to
work actively within
community contexts
and structures to
achieve a civic aim.

Demonstrates
experience identifying
intentional ways to
participate in civic
contexts and structures.

Experiments with civic
contexts and structures,
tries out a few to see
what fits.

5 Association of American Colleges and Universities. (2009). Inquiry and analysis VALUE rubric.

https://www.aacu.org/initiatives/value-initiative/value-rubrics/value-rubrics-civic-engagement
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Key Outcome at Afeka

Assessment criteria and definitions for a three-tiered proficiency framework,
developed and finalized by the College Teaching Committee for each identified skill
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Table 3: Afeka's Three-Tiered Proficiency Framework for ALl SKills

Engineering Skills

Basic

Intermediate

Advanced

Integrative Learning

Assessment Metrics: Degree of
connection made to practical
experience.

The ability to identify
connections between
experiences and
concepts that appear
similar.

The ability to compare
practical experience
with academic
knowledge to identify
differences and
similarities.

The ability to create
connections between
practical experience
and ideas, and transfer
learning to new
situations.

Engineering Problem-Solving

Assessment Metrics: Accuracy of
problem definition; Appropriateness
of strategy identification; Quality of
solution implementation.

The ability to identify
ohe or more potential
approaches to
problem-solving
without applying them
to specific contexts.

The ability to identify
and implement a single
problem-solving
approach in a specific
context.

The ability to identify
and implement
multiple problem-
solving approaches in
a specific context.

Planning and Execution of
Experiments

Assessment Metrics: Quality of
topic selection; Effectiveness of
planning process; Depth of analysis
and conclusions; Understanding of
limitations and implications.

The ability to identify
general research topics
and demonstrate initial
experimental planning
capability.

The ability to identify
focused research topics
and partially develop
research methodology.

The ability to identify
focused research topics
and fully develop
methodology or theoretical
framework, including
evidence organization and
discussion.

Personal Skills

Basic

Intermediate

Advanced

Written and Oral
Communication

Assessment Metrics: Level of
organizational clarity; Quality of
language use; Effectiveness of
presentation delivery; Accuracy of
citations; Clarity of central
message.

The ability to partially
present a topic and use
relevant content and
information sources to
develop ideas.

The ability to present a
topic and consistently
address various
aspects, information
or analysis supporting
the presented content.

The ability to present a
topic and consistently
address various aspects,
information or analysis
supporting the presented
content, including
broader contexts.

Critical Thinking

Assessment Metrics: Depth of topic
explanation; Quality of supporting
evidence; Strength of connections
made; Clarity of position taken.

The ability to

present a topic from
information sources
without interpretation,
evaluation, or position
taking.

The ability to present a
topic from information
sources with some
degree of interpretation,
evaluation, and position
taking.

The ability to present a
topic from information
sources with sufficient
interpretation and
evaluation enabling
comprehensive analysis
or synthesis.

Self-Directed Learning

Assessment Metrics: Level of
demonstrated curiosity; Degree

of initiative shown; Extent of
independent work; Effectiveness of

The ability to conduct
surface exploration of
a topic with occasional
reference to prior
learning, without
applying acquired

The ability to explore a
topic with some depth,
with partial reference
to prior learning and
attempts to apply
acquired knowledge

The ability to conduct
deep exploration of a topic
with explicit reference

to learning and skills
acquired in an innovative
and creative way.

knowledge transfer. knowledge and skills. and skills.
Teamwork The ability to The ability to share ideas | The ability to propose

. . share ideas with and approaches that collaborative approaches
Assessment Metrics: Quality of the team without advance both the team's | that enable team

contributions in team meetings;
Effectiveness in facilitating others'
participation; Level of contribution
outside meetings; Impact on team
environment.

actively facilitating
collaborative work.

work and encourages
the participation of other
members.

contributions of team
members through synthesis
of ideas and building upon
the suggestions of others.
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Broad-Based Education

Basic

Intermediate

Advanced

Interdisciplinary Knowledge

Assessment Metrics: Depth

of interdisciplinary insights
demonstrated; Quality of
multidisciplinary connections
made.

The ability to connect
subject matter from
different disciplines to
engineering.

The ability to understand
relationships between
different disciplines and
engineering.

The ability to critically
analyze interdisciplinary
connections and identify
links to additional fields.

Global Learning

Assessment Metrics: Range of
cultural perspectives considered;
Level of personal responsibility
demonstrated; Depth of social
responsibility shown; Understanding
of global systems; Effectiveness

of knowledge application in
contemporary contexts.

The ability to identify
multiple perspectives
while maintaining one's
own viewpoint.

The ability to identify
and explain multiple
perspectives and examine

them in different contexts.

The ability to evaluate
diverse perspectives
on complex issues
within various systems,
and after thoughtful
consideration, the
ability to apply them.

Values

Basic

Intermediate

Advanced

Ethical Reasoning

Assessment Metrics: Accuracy in
identification of ethical issues;
Depth of different viewpoint
analysis; Quality of ethical concept
application.

The ability to identify
basic ethical issues.

The ability to identify
basic ethical issues and
partially understand
the complexity of
relationships between
them.

The ability to identify
ethical issues in complex,
multi-layered contexts,
including the relationships
between issues.

Civic Engagement

Assessment Metrics: Depth of
knowledge analysis; Effectiveness of
civic communication; Understanding
of civic structures and connections.

The ability to recognize
academic knowledge
relevant to civic
engagement.

The ability to connect
academic knowledge to
civic engagement and
communicate it within
civic contexts.

The ability to connect
academic knowledge to
civic engagement and
create communication
strategies aimed at
establishing connections
for civic action.

Languages
Basic Intermediate Advanced
Hebrew and English Language | Theability to understand The ability to evaluate The ability to evaluate texts

Proficiency

Assessment Metrics: Level of
comprehension shown; Quality of
text engagement; Depth of content
development

vocabulary in a way that
enables reformulating
or summarizing the
information that the text
conveys.

messages conveyed
in text and draw basic
conclusions from the
text.

with scientific meaning and
relevance across different
fields of knowledge, and
examine them according

to their contribution and
implications.

Programming

Assessment Metrics: Quality

of working code produced;
Effectiveness of code additions to
existing systems; Depth of code
comprehension and understanding

The ability to identify
variable types, input/
output, use conditional
statements, loops and
functions, and read
simple programs.

The ability to write quality
code with structure that
reflects the content.

The ability to characterize
a software system,
implement it, and

choose the appropriate
programming language for
solving the problem.

6 Abbreviated version shown. For the complete framework, please contact: President.Office@afeka.ac.il.
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Identifying Skills Development Gaps in the Existing Educational
Process

5. Mapping existing skills development across the curriculum

We identified which skills faculty members were already incorporating into their courses through current teaching
practices.

After completing the definition phase, we undertook a comprehensive assessment to understand how skills were
currently being integrated across the college curriculum—specifically identifying where personal skills were
already being developed in practice. For example, we examined whether courses included assignments in English or
incorporated team-based learning. This mapping process would serve as our baseline for future improvements by
allowing us to compare the current state against our desired outcomes and focus our efforts where changes were
most needed.

Course coordinators reviewed the syllabi of over 300 courses, mapping each one to our skills matrix and identifying
both the skills being developed and the corresponding proficiency levels. During this process, we identified a crucial
distinction: some skills might not be relevant to certain courses, which differs from skills that could be included
but weren't yet part of the syllabus. To ensure accurate mapping of the current state, we developed a dedicated
application that allowed faculty to build comprehensive course profiles that included both required competencies
and their corresponding proficiency levels. Faculty members were asked to address all thirteen core skills identified
by the college when completing these profiles.

Figure 3: Screenshot from Afeka's Skills Mapping Application User Guide

Mapping Skills: = =
Individual Course Interface

To add a skill to a course, complete these 4 steps:
1. Click "Select skill category” for filtering
2. Choose one of 5 categories
3. Select the skill to map to the category
Tip: Selecting a skill displays additional information

about that skill

4. Select the required proficiency level
Important! If the skill is not relevant to the course,
select "Not Relevant"
Tip: Selecting a proficiency level displays informatic
about the relevance to this skill

4

AR N3t e enn oroh |

(oo QR > ]

The mappings completed through the application were converted into detailed Excel spreadsheets for each
program and course. This format made it easy to identify both existing content and the progression (or gaps)
in skills development throughout the educational process.

Key Outcome at Afeka

Detailed Excel spreadsheets for each academic program that document all courses
in curriculum sequence, identify skills integrated into each course,
and specify corresponding proficiency levels for each skill
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Figure 4: A Baseline Skills Development Journey of an Afeka Medical
Engineering Student—Resulting from the Mapping Done Using the App

Engineering S

Integrative Problem

Course

Learning Solving
Engineering skl -1 - |
Intreduction to Medical Technologies 1 1 Basic Basic
Problem Chemistry for iMedical Engineering 1 1 Basic Basic
Epiviey Linear Algebra 1 1 Basic Basic
N = “Mcalculus1 1 1 Basic
1o Wedical i 1 1 Basic Basic i i =
Chemistry for Medical Englneering 1 1 Basic Basic Cell Biology 1 2 Basic Basic
Lincar algebra 1 1 Basic Basic Standard Deep Eqguations 1 2
Caleulus tiall Basic Calculus 2 1 2 Basic
cell Biology 1 z Basic Basic Th n = 2 Basi | diat
S Do Enate 7 = ermodynamics 1 asic ntermediate
Ccaleulys 2 1 2 Basic Physiology for Engineers 2 1 Intermediate Intermediate
Thermadynamics z 1 Baslc Insermediste  Solid Mechanics 1 2 1 Basic Intermediate
Physioloqy for Enginears ” 1 Intermediste Intermedite g o) | pechanics 2 2 2 Intermediate Intermediate
Solid Wechanics 1 2 1 Basic Intermediate 3 T 3
Solid Mechanics 2 2 2 Intermediste Intermedinte FLOW Mechanics 2 2 Basic Basic
Flow I4echanics 2 2 Bauc Basic Electronics 2 2
Electronics & £ Computatienal and algorithmic toels in medical 2 2 Intermediate
Computational and algorithmic tools in medicsl 2 2 Inkermediate \edical EL z Lab > 2 int di Basi
Wedical Electronics Lab 2 2 Intermediate Basic I ECod Soiraniss/ta AT LS iz
Physiclogy and Physiological Systems Control 2 2 Intermediate Basic 1 Physioloegy and Physiclegical Systems Control 2 2 Intermediate Basic
Physics - electricity and magnetism 2 2 Bauc Imermediate  Physics — electricity and magnetism 2 2 Basic Intermediate
EIECIch ¥ Pyt L — : i B“f': 'm"mm_m Elecricity Physics Lab 2 2 Basic Intermediate
Wave Theory for Medical Engineering 2 z Basic Intermediate " = T : :
M odem Fhysics for iedical Engineering 4 2 Bisic ntermesise  ¥Vave Theory for Medical Engineering 2 2 Basic Intermediate
Partial Deep Equations * z IModern Physics for Medical Engineering 2 2 Basic Intermediate
Nurmericst snalysis. 3 . Basic Partial Deep Equations 2 2
Physiclegical mechanics of the skeletal and 3 1 Advanced Advanced o L Iysi Y
Applied Lab In i edical Engineering £l 1 Intermediate  intermediate hNumenca ARALYSLS 3 4 — i Bas‘c
Digital Circuits in Medicine 3 1 Intermediate Physiological mechanics of the skeletal and 3 1 Advanced Advanced
Wedicsl Radiology = Imaging and Treatment 3 1 ntermediate Intermedisle  applied Lab in Medical Engineering 3 1 Intermediate Intermediate
Final P sedical E a 2| Advane Advanced | | . . ; Pk = 4
ind Prolecia i hiechol’ Engincenng Advanoed. e i 'Digital Circuits in Medicine 3 1 Intermediate
W arerials and Implants in medical Engineering 3 z Agvanced CAdvanced | 5 2 3 y x
Heat and I¢ass transfer In Biological Systems 5| @ ineermedinre | M edical Radiolegy — Imaging and Treatment 3 1 Intermediate Intermediate
Matheds in 3 2 Intermediate Intermediste | Final Projects in Medical Engineering 3 2  Advanced Advanced
Prepess Conteol o comptieniond Systems ol 2 Waterials and Implants in medical Engineering 3 2 Advanced Advanced
Image Processing and Recagnition a 2 Intermediate  Intermediate i 3 . S
Imroduction to proBability = 2 o Heat and Mass transfer in Biclogical Systems 3 2 Intermediate
Exposure to industry companies and medical 4 1 Advanced Advanced Computational Methods in Engineering 3 2 Intermediate Intermediate
Wedical Ethics 4 1 Intermediate Intermediate  process Control in Computerized Systems 3 2
Advanced tapics in Biomat erials 4 1 Advanced Advanced x ) ) 7
s i : e ,Image Processing and Recognition 3 2 Intermediate Intermediate
Advanced Image Processing and Medical 4 1 Intermediate Imermegiare  |NTroduction to probability 3 2 2 Basic
General and Systems Pathology 4 1 Intermediate  Intermediate.  Exposure to industry companies and medical 4 1 Advanced Advanced
I edical Ethics 4 1 Intermediate Intermediate
Advanced topics in Biomaterials 4 1 Advanced Advanced
Advanced Flow and Medical Applications 4 1 Advanced Advanced
Advanced Image Processing and Medical 4 1 Intermediate Intermediate
General and Systems Pathology 4 1 Intermediate Intermediate

6. Pinpointing the gaps between the current and the desired skills development process

We identified gaps between our desired skills development framework and current practices and updated our skills
development mapping.

At Afeka, comparing the application's mapping results for each course with the skill definitions provided an essential
foundation for understanding how skills were actually being integrated across the curriculum. This mapping process
proved crucial and sparked meaningful discussions within our academic departments. Key questions emerged:
Should we aim to develop all identified skills throughout the entire degree program? Were our defined proficiency
levels realistic? What differences existed between program tracks? What elements were missing from our ideal
framework?

Considerable time was invested in collaborative discussions across academic schools and teaching committees.
While the mapping process revealed fewer gaps than expected, it proved highly valuable by enabling faculty, teaching
committees, and department heads to learn from each other's practices. This exchange enriched discussions and
highlighted various practical approaches to skills integration. Through both group and individual work, faculty
members were able to incorporate new tools for strengthening skills development within their course materials.

This mapping and analysis process with course coordinators led to an important insight: to prevent overload and
ensure effective skills development, courses should focus on no more than three skills each. Course coordinators were
therefore asked to limit their selection to three skills per course, ensuring in-depth and accurate skill development
for students.
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Key Outcome at Afeka

Updated Excel spreadsheets for each academic program,

showing all courses in curriculum sequence, along with their selected skKills for development
and required proficiency levels. Together, these elements map out the complete educational

pathway needed to develop our target graduate profile

Figure 5: The desired skills development mapping (preliminary) for an Afeka
biomedical engineering student, reflecting the focused approach developed in
collaboration with course coordinators
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Revising the Educational Process to Enhance Skills

7. Aligning course learning outcomes with the multi-tiered proficiency scale to create a
progressive skills development curriculum

We updated our course syllabi to align with our desired framework.

As previously mentioned, each desired learning outcome was thoroughly defined in writing, with specific outcomes
for three proficiency levels—basic, intermediate, and advanced. Our goal was for all students to achieve advanced-
level proficiency in every aspect of the graduate profile by graduation. Even after establishing these three proficiency
levels, we didn't treat the definitions as definitive. Instead, we continuously evaluated their relevance and adjusted
them as needed. We realized that definitions needed to be intentionally broad to allow faculty flexibility in adapting
course content and delivery methods to meet these outcomes. This approach to formulating learning outcomes
helped create a comprehensive picture of the college's pedagogical structure while preserving academic freedom.

Our underlying assumption was that teaching faculty are best positioned to determine which tools most effectively support
learning in their courses. The process is overseen by academic leadership in close collaboration with faculty, who identify
how best to cultivate the required skills and aligh them with appropriate proficiency levels across their courses.
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Key Outcome at Afeka

Updated syllabi for all courses across all academic programs,
incorporating both knowledge-based learning outcomes and skills-based
learning outcomes according to our desired educational framework

Figure 6: Sample Course Syllabus Showing Both Academic and Skills
Learning Outcomes

Medical Engineering Program Course 50121: Physiological Mechanics of the Musculoskeletal System

This course covers key topics in biomechanics, including: historical development of
biomechanics;skeletal systemstructure and functions;bonetypesand their biomechanical
Course Overview properties; linear elasticity; joint types; skeletal muscle properties and functions; linear
viscoelasticity; major joints of the human body; static equilibrium in joints; human body
kinematics and dynamics; and gait analysis.

1. Students will understand:
* The structure and function of the skeletal system;
* Different types of joints and their characteristics;
* Properties and functions of skeletal muscles;
* Principles of linear viscoelasticity.

Academic Learning 2. Students will integrate knowledge from prerequisite courses to solve complex
Outcomes problems in biomechanics by:

* Analyzing major human joints and calculating their motion characteristics;
* Determining muscle forces during both static and dynamic joint conditions;
» Evaluating skeletal system stresses under various loading conditions.

3. Students will create and present a scientific poster in English on a biomechanics
topic.

1. Problem Solving: Problem definition and strategy selection.

Students should be able to identify and implement an appropriate solution
approach within a specific context.

2. Communication: Organization, language use, presentation skills, proper citations,

Skills D l ; and message clarity.
ills Developmen . . .
outcomes Students should be able to present topics clearly, consistently addressing

multiple aspects while supporting claims with relevant evidence.

3. Self-Directed Learning: Intellectual curiosity, initiative, independent work, and
knowledge application

Students should be able to explore topics in depth, building on prior knowledge
while applying newly acquired sKills.
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8. Making resources accessible and establishing management infrastructure
We developed dedicated tools to help manage the change initiative.

To facilitate the management of our transformative process, we developed two key infrastructure tools to support
the process from start to finish:

A Skills Mapping App: The previously described application, which was initially used for skills mapping
and continues to serve faculty members in tracking skills development progression.

« A Mapping Database: A comprehensive mapping file that tracks skill proficiency levels (from 1-3) across
all college courses. This tool enables faculty to view skill integration from multiple perspectives, including
individual courses and entire programs, while tracking the progression of their development from foundational to
advanced courses. As an accessible and user-friendly resource, the mapping helps identify gaps in skills
development at both course and program levels, facilitates focused discussions, supports collaborative
decision-making through a holistic and transparent perspective.

Key Outcome at Afeka

Infrastructure and tools established to support the implementation of our skills
development framework throughout the educational process




Managing the Implementation
of Change in the Educational
Process

9. Developing pedagogical strategies
that support attaining the desired
learning outcomes

The development of pedagogical approaches
for each course involved an intensive, year-long
process. Building on initial course content and
delivery method mappings, teaching committees
and department he€ads worked together to refine
our overall approach. They focused on precisely
defining proficiency levels and examining courses
across engineering schools to ensure appropriate
progression of skills development. This collaborative
effort involved extensive peer discussions within and
across departments, with faculty members developing
and sharing pedagogical approaches. Initially, we
focused on two fundamental skills—critical thinking
and teamwork—before gradually incorporating
additional ones.

Faculty heads played a crucial role in engaging all
faculty members in this process, particularly those
who weren't involved in the initial mapping phase.

To further support this transformation, faculty
members continue to regularly participate in
workshops conducted by external experts on
incorporating skills development into their courses.
While these workshops are optional, they have
seen increasing participation. The college has also
established support mechanisms to encourage
faculty to develop new materials and teaching
methods based on these workshop experiences.

Key Outcome at Afeka

The expansion of teaching methods
beyond traditional lectures to include
active skills development

Six years into the process, about half of
Afeka's courses have adopted these
new pedagogical approaches

Formulating an Assessment
Model

10. Creating an assessment model for
an individual course, an academic year,
or the entire educational process

Refining and focusing skill definitions was crucial in
developing assessment frameworks for each course.
In discussions with Afeka faculty, many indicated
they were developing more skills than those initially
mapped in their courses. This highlighted the need
to focus on core skills with agreed-upon assessment
criteria before moving forward with evaluation.
A clear guideline emerged: faculty should only
designate skills they intended to formally assess as
part of course learning outcomes. This streamlining
process led to limiting each course to a maximum of
three skills for assessment.

Students are informed about skills assessment as
part of the overall course evaluation framework,
ensuring transparency regarding assessment criteria.
We continue to explore various approaches to sKills
assessment in collaboration with experts in skills
development and evaluation.

Key Outcome at Afeka
We are currently evaluating various
approaches to skills assessment

For now, each course integrates
up to three selected skKills into it
assessment framework

CULTIVATING SKILLS - 31



Conclusion

The modern world is experiencing exponential change: knowledge is evolving, technologies are reshaping our
familiar reality, and every aspect of life is being transformed. To succeed, we must adapt to these rapid changes—as
must institutions and nations seeking to remain relevant in this evolving landscape. Understanding our responsibility
to shape graduates who can thrive in this reality led us on a journey to aligh our educational process with both
present and future needs.

Afeka's curriculum redesign process to align with our defined graduate profile is a multi-year endeavor that continues
to evolve. We believe that learning is at the heart of the educational process, with every course and activity serving
as tools to develop our target graduate profile—encompassing the necessary knowledge, skills, and values. Achieving
desired learning outcomes at the individual level requires harmony between all educational components, both inside
and outside the classroom. Therefore, we implemented changes across multiple parallel tracks, with mutual learning
and synchronization, always guided by our vision of the graduate engineer profile.

Whilethisisundoubtedly along-term process,itsfoundationalelementsare essential for professionalimplementation,
with each phase crucial for success. Equally important is engaging stakeholders in ways that give them ownership of
the process, allowing each to lead within their domain.

It is important for us to emphasize that our driving vision is that skills development is a continuous, multi-stage
process spanning multiple systems—from formal and informal education, through military service, higher education,
and professional training, to employment. We stress the importance of defining this as a comprehensive national
initiative with a clear shared vision:

To provide all students in Israel with access to quality STEM education that imparts knowledge, skills, and
values, thereby enhancing their readiness for higher education and workforce integration; strengthening Israel's
international position as a leader in STEM and innovation; and building skilled, quality-driven, and values-based
national human capital.
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