EJCEA

Emirati journal

Civil Engineering

& Applcations

siay

VOL 4 | No.1| 2026

|

. Vol 4 Issue 1(2026)
J ‘ Pages (24 - 35)

Available at

www.emiratesscholar.com

Emirati Journal of Civil Engineering and Applications

\ﬁ
0]

all_ ol i oL
EMIRATES SCHOLAR

From Early Literacy to University Retention A

Review Paper on Building a Learning Ecosystem

in the UAE for Future Civil Engineering Students

*Maha Alameri
Higher Colleges of Technology (HCT)

*Corresponding author: malameri@hct.ac.ae

ARTICLE HISTORY

Received: 20 Jan 2026.
Accepted: 16 Feb 2026.
Published: 31 Mar 2026.

PEER - REVIEW STATEMENT:

This article was reviewed under a
double, blind process by
independent reviewers.

HOW TO CITE

Alameri, M. (2026). From Early Literacy to
University Retention A Review Paper on Building
A learning Ecosystem in the UAE for Future Civil
Engineering Students. Emirati Journal of Civil
Engineering and Applications, 4(1), 24 — 35.
https://doi.org/10.54878/2xdvv793

Copyright: © 2026 by the author.

Licensee Emirates Scholar Center for
Research & Studies, United Arab Emirates.
This article is an open access article
distributed under the terms and conditions

of the Creative Commons Attribution

(CC BY) license
(https://creativecommons.org/licenses/by/4.0/).

ABSTRACT

Success in education is a process that can take decades, and
success in complex engineering education does not start at
the university level. It is far easier to succeed in civil
engineering education if there is a solid foundational system
that includes early literacy and cognitive development. In the
case of the United Arab Emirates, the civil engineering
education system requires a comprehensive pedagogical
framework to strengthen collaborative literacy practices at
the family, school, community, and university levels. This
integrated approach will enhance the cognitive persistence of

future engineering students and improve their retention.

Moreover, aligning educational policies with industry needs
and fostering early exposure to problem, solving, critical
thinking, and STEM, related activities can further strengthen
this ecosystem. Encouraging parental engagement, teacher
training, and community, driven initiatives will create a culture
that values engineering thinking from an early age. Such a
holistic model supports not only academic success but also the
development of resilient, innovative, and industry, ready
graduates capable of contributing to national development

goals.

Keywords: £ducation, Ecosystem, Literacy, Civil engineering

Emirati Journal of Civil Engineering and Applications (ISSN: 3006-6948) https.//www.emiratesscholar.com/publications

https://doi.org/10.54878/2xdvv793



http://www.emiratesscholar.com/
https://www.emiratesscholar.com/publications
mailto:malameri@hct.ac.ae
mailto:https://creativecommons.org/

Emirati Journal of Civil Engineering and Applications Studies (ISSN: 3006,6948)

https:.//www.emiratesscholar.com/publications
https://doi.org/10.54878/2xdvv793

1.Introduction

Success in educating for professions in
engineering starts long before the university
level. It is far easier to succeed in civil
engineering education if there is a solid
foundational education system that includes
early literacy and cognitive development. In
the case of the United Arab Emirates, the civil
engineering education system requires a
comprehensive  pedagogical system to
strengthen collaborative literacy practices at
the family, school, community, and university
levels. This system will enhance the cognitive
persistence of future engineering students
and improve their retention. Scholarships
regarding early literacy has shown that
reading development begins before a child
enters formal schooling. Children’s cognitive
development and attitudes toward learning
are shaped by early language experiences,
including listening to stories, interacting with
books, and engaging in conversations at
home. As stated in the National Early Literacy
Panel (2008), skills such as vocabulary,
phonological awareness, and knowledge of
print are strong predictors of later success in
school. These skills are linked not only to
reading ability but also to analytical thinking
and comprehension, which are essential for
understanding scientific and technical
subjects later in the educational journey.

Building on this foundation, it is important to
recognize that engineering thinking itself is
closely tied to problem, solving, logical
reasoning, and the ability to interpret
complex information. These competencies do
not suddenly emerge at the university level;
rather, they are cultivated gradually through
sustained exposure to enriched learning
environments. In this context, integrating
STEM, oriented activities within early and
primary education can play a critical role in
preparing students for future engagement in
engineering disciplines. Activities such as
basic experimentation, hands, on
construction tasks, and inquiry, based
learning can stimulate curiosity and reinforce
the connection between literacy and practical
application.

Furthermore, the role of teachers and parents
is central to this ecosystem. Teachers must be
equipped with modern pedagogical tools that
link literacy development with critical
thinking and interdisciplinary learning.
Continuous professional development
programs can empower educators to embed
engineering, related contexts into reading,
writing, and numeracy activities. At the same
time, parents should be encouraged to
actively participate in their children’s learning
journeys by creating literacy, rich home
environments and promoting curiosity, driven

exploration.

At the community level, partnerships between
educational institutions, industry, and public
organizations can further strengthen this
ecosystem. Outreach programs, mentorship
initiatives, and exposure to real, world
engineering challenges can provide students
with a clearer sense of purpose and
motivation. Such initiatives help bridge the
gap between theoretical knowledge and
practical  application, reinforcing the
relevance of early educational experiences to
future career pathways.

Ultimately, a holistic and integrated
educational approach that begins in early
childhood and extends through higher
education is essential for developing
competent civil engineers. By fostering
strong literacy foundations, promoting
cognitive resilience, and aligning educational
practices with societal and industry needs,
the UAE can cultivate a generation of
engineers who are not only technically
proficient but also innovative, adaptable, and
capable of contributing to sustainable
national development.

2. Background and Literature Review

Schools make it possible to build on the
literacy development beginnings made by
families. The integration of phonics, fluency,
vocabulary, and comprehension strategies
into instructional practices has been shown to
build literacy competence. The combination
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of early literacy instruction with inquiry and
problem, based learning activities fosters the
cognitive flexibility and curiosity needed for
later engagement in STEM, especially
engineering. This integration allows students
not only to read and understand content but
also to question, analyze, and apply
knowledge in meaningful contexts, which are
essential skills in engineering education.

Communities support equity in the literacy
ecosystem by embedding reading in the
everyday cultural practices of the community.
Reading in the community through libraries,
reading festivals, community book projects,
and storytelling activities establishes reading
as a visible and social act. When children read
in the community, literacy becomes part of
everyday life rather than just a classroom
obligation. In addition, community driven
initiatives can create inclusive environments
that ensure access to resources for all
learners, regardless of socioeconomic
background, thereby reducing disparities in
educational outcomes.

This integrated support system can be
described as a learning ecosystem where
families, schools, and communities work
together to support the growth of children’s
intellect. In  these ecosystems, the
development of literacy is the jumping, off
point for a myriad of academic achievements.
In the absence of innovative ecosystems, the
widening of achievement gaps becomes a
systemic challenge. Stanovich (1986) termed
this phenomenon the “Matthew Effect” in
reading, where children with strong literacy
skills continue to improve, while those with
weaker skills fall further behind over time.
Addressing this effect requires early and
sustained interventions that are collaborative
and data, driven.

During the transition to higher education,
these disparities become increasingly
evident. In the UAE, for instance, foundation
programs serve as a crucial bridge between
secondary education and university studies.
In these programs, students are academically

prepared—particularly in  English—before
selecting disciplines such as civil engineering,
architecture, or environmental engineering.
These programs play a vital role in leveling the
academic field and ensuring that students are
adequately equipped for the demands of
higher education.

Civil engineering programs must include
strong foundational courses, as discipline is
among the most demanding within
engineering fields. Each branch of
engineering  requires the  meticulous
development of specific competencies,
including the ability to read, analyze, and
synthesize complex documents such as
engineering codes, construction safety
regulations, and scientific publications.
Moreover, prospective civil engineers must
demonstrate a solid grounding in
mathematics and physics, alongside the
ability to interpret technical drawings, project
specifications, and regulatory frameworks.

To further strengthen this pathway,
universities should adopt adaptive learning
models and diagnostic assessments to
identify gaps early and provide targeted
support. Bridging courses, tutoring programs,
and integration of digital tools can enhance
students’ preparedness and confidence.
Additionally, embedding real, world case
studies and industry, linked projects within
early university courses can reinforce the
relevance of literacy and analytical skills,
ensuring that students transition smoothly
into professional engineering practice with
both competence and confidence.

3. Methodology

Foundation programs offer essential learning
opportunities to prepare future candidates
for civil engineering; however, they continue
to face persistent challenges, most notably
low student engagement and high dropout
rates. While instructor training and
pedagogical enhancement are often
proposed as primary solutions, it is critical to
recognize that disengagement is not merely a
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reflection of teaching quality or student
preparedness. Rather, it is a systemic issue
that reflects the absence of a supportive,
adaptive, and motivating learning ecosystem.
Research consistently indicates that student
engagement is strongly linked to relevance,
belonging, and the perceived value of
learning, rather than solely to instructional
delivery.

Universal Design for Learning (UDL) provides
a powerful framework to address these
challenges by emphasizing flexibility in how
content is delivered, how students engage
with learning, and how they demonstrate
understanding. UDL shifts the focus from
“fixing the learner” to designing
environments that anticipate variability
among learners. Through multiple means of
representation, engagement, and expression,
UDL enables students with diverse linguistic,
cognitive, and cultural backgrounds to access
learning in meaningful ways (Meyer et al.,
2014). In foundation, level English courses,
this is particularly critical, as students enter
with highly varied levels of language
proficiency and academic readiness.

At this stage, early diagnostic assessment
becomes a cornerstone of effective
instructional design. Rather than serving
merely as an evaluative tool, diagnostics
should function as a strategic instrument to
inform personalized learning pathways. By
identifying gaps in vocabulary, reading
comprehension, writing structure, and
analytical reasoning, instructors  can
implement differentiated teaching strategies
that directly respond to individual learner
needs. This differentiation is not simply about
adjusting difficulty levels, but about designing
multiple entry points into learning, allowing
students to build competence progressively.

Equally important is the integration of

structured collaborative learning.
Engineering, by its very nature, is a
collaborative discipline that relies on
teamwork, communication, and shared

problem, solving. When students engage in

peer discussions, joint tasks, and group, based
inquiry, they begin to internalize these
professional behaviors early in their academic
journey. More importantly, collaboration
serves as a social anchor that reduces
isolation—a key factor in student dropout.
Through interaction, students subconstruct
knowledge, challenge assumptions, and
develop deeper understanding, which aligns
directly with the principles of constructivism.

Scaffolding further strengthens this process
by providing guided support that evolves with
the learner’s progress. In foundation English
courses, scaffolding may take the form of
modeled writing, structured feedback, guided
reading frameworks, and iterative
assignments. The goal is not to simplify
learning, but to make complexity accessible.
Over time, as support is gradually withdrawn,
students develop autonomy and confidence.
This aligns closely with Vygotsky's concept of
the Zone of Proximal Development, where
learning occurs most effectively when
students are supported just beyond their
current level of competence.

The application of these principles was
examined through a classroom, based mixed,
methods inquiry conducted over a single
academic semester. The findings provide
compelling evidence of the effectiveness of
this integrated pedagogical approach.
Quantitative data indicated improved
attendance rates, suggesting increased
engagement and commitment. Additionally,
the gap between high, performing and low,
performing students showed measurable
reduction, highlighting the impact of
differentiated instruction. Qualitative data,
derived from student reflections, further
revealed a shift in learner identity—from
passive recipients of information to active
participants in the learning process.

One of the most significant findings was the
improvement in students’ academic self,
confidence. Many students reported that
they felt more capable of expressing their
ideas, engaging in discussions, and tackling
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complex tasks. This is a critical outcome, as
confidence is directly linked to persistence.
Students who believe they can succeed are far
more likely to remain engaged, even when
faced with challenges. In contrast, students
who lack confidence often disengage early,
leading to a cycle of underperformance and
eventual withdrawal.

However, engagement is not driven solely by
pedagogy—it is also influenced by relevance.
One of the key limitations of many foundation
programs is the disconnect between
language instruction and students’ intended
disciplines. When English is taught in isolation
from engineering contexts, students may fail
to see its value. Therefore, embedding
engineering, related content within English
courses is essential. For example, reading
tasks can include simplified engineering case
studies, while writing assignments can focus
on technical summaries, reports, or problem
analyses. This contextualization transforms
language learning from an abstract
requirement into a practical tool for future
success.

Another critical dimension is the emotional
and psychological experience of students.
Transitioning from secondary education to
university represents a significant shift, often
accompanied by anxiety, uncertainty, and
identity challenges. Students may struggle
not only with academic demands but also
with adapting to new expectations and
environments.  Creating a  supportive
classroom culture—where expectations are
clear, feedback is continuous, and mistakes
are treated as part of the learning process—
can significantly reduce this anxiety. When
students feel safe to participate and take
risks, engagement naturally increases.

Technology also plays a strategic role in
enhancing engagement when used
thoughtfully. Digital tools can provide
interactive learning experiences, immediate
feedback, and personalized pathways.
However, technology should not be viewed as

a solution in itself, but rather as an enabler of

effective pedagogy. Its true value lies in its
ability to support flexibility, accessibility, and
continuous  engagement beyond @ the
classroom.

Importantly, these efforts must be supported
at the institutional level. Engagement cannot
be sustained through isolated classroom
practices alone; it requires alignment across
curriculum design, assessment policies,
faculty development, and student support
services. Institutions must recognize that
foundation programs are not remedial
spaces, but strategic platforms that shape the
future success of students in demanding
disciplines such as civil engineering.

Ultimately, the issue of engagement and
retention in foundation programs is not a
localized challenge but part of a broader
educational continuum. It is deeply
connected to earlier stages of literacy
development and extends into higher
education  and professional  practice.
Addressing requires a shift from fragmented
interventions to a systems, thinking
approach—one that views education as an
interconnected ecosystem.

In this context, foundation programs become
more than transitional stages; they become
transformative environments. When
designed effectively, they have the potential
not only to prepare students academically but
also to reshape their attitudes toward
learning, build resilience, and instill a sense of
purpose. This is particularly important in civil
engineering, where the demands extend
beyond technical knowledge to include
critical thinking, communication, and lifelong
learning.

Therefore, improving engagement in
foundation programs is not simply about
increasing attendance or reducing dropout
rates. It is about reimagining the learning
experience in a way that aligns with the
realities of modern education and the
expectations of the engineering profession.
By integrating inclusive design, contextual
relevance, emotional support, and systemic
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alignment, foundation programs can play a
pivotal role in developing the next generation
of engineers who are not only capable but
also confident, adaptable, and committed to
contributing to society.

4. Discussion

In English foundation courses, students
frequently express feelings of anxiety
associated with their academic performance,
particularly in relation to language
proficiency, assessment expectations, and the
transition from secondary education to
higher education. This anxiety is often
compounded by a perceived gap between
their current abilities and the demands of
university, level study. However, evidence
from classroom observations and student
feedback indicates that such anxiety can be
significantly reduced when students are
placed within structured and supportive
learning environments. Specifically, when
expectations are clearly articulated, learning
outcomes are transparent, and regular
feedback loops are established, students
report a stronger sense of control over their
learning process. This, in turn, contributes to
a greater sense of belonging within the
classroom community.

The concept of academic belonging is central
to understanding student engagement and
retention. As argued by Tinto (2012), students
are more likely to persist in their studies when
they feel academically and socially integrated
into their learning environment. Belonging is
not merely an emotional state but a cognitive
and motivational condition that influences
how students interpret challenges, respond to
feedback, and sustain effort over time. In
foundation programs, where students are
often  navigating unfamiliar academic
expectations and linguistic challenges,
fostering a sense of belonging becomes
particularly critical. It is through this sense of
belonging that students begin to view
themselves not as outsiders struggling to
cope, but as legitimate participants in the
academic community.

This shift in identity—from peripheral
participant to active learner—is essential for
long, term success, particularly in demanding
disciplines such as civil engineering. The
relationship between engineering education
and early literacy ecosystems can be
understood through the lens of cognitive
development and knowledge acquisition. Civil
engineering, as a discipline, requires not only
technical competence but also the ability to
interpret, analyze, and synthesize complex
information. Engineers must engage with a
wide range of textual materials, including
design codes, technical reports,
environmental regulations, safety standards,
and research publications. The ability to
navigate these materials effectively is rooted
in literacy skills that are developed over time,
beginning in early childhood and continuing
through formal education.

Moreover, the cognitive demands of
engineering extend beyond comprehension
to include critical thinking, problem, solving,
and the ability to make informed decisions in
complex and often uncertain contexts. These
competencies are closely linked to higher,
order literacy skills, such as the ability to
evaluate evidence, construct arguments, and
communicate ideas clearly and persuasively.
In this sense, literacy is not merely a
foundational skill but a central component of
engineering competence.

Civil engineering represents a convergence of
multiple disciplines, including mathematics,
physics, environmental science, materials
science, and project management. This
interdisciplinary nature requires students to
integrate knowledge from diverse sources
and apply it in practical contexts. For
example, a civil engineer working on
infrastructure development must consider
not only structural integrity but also
environmental impact, regulatory
compliance, economic feasibility, and social
implications. This level of complexity
demands a high degree of cognitive flexibility
and the ability to engage in continuous
learning.
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The importance of adaptability and lifelong
learning is emphasized in the influential
report The Engineer of 2020 by the National
Academy of Engineering. The report
highlights that future engineers must be
capable of navigating rapidly changing
technological landscapes and addressing
global challenges such as sustainability,
urbanization, and climate change. To do so,
engineers must be able to access, interpret,
and utilize information from diverse and often
global sources. This requires not only
technical knowledge but also advanced
literacy skills and the ability to engage with
complex information ecosystems.

In the context of globalization, engineers are
increasingly required to collaborate across
cultural and disciplinary boundaries. This
further underscore the importance of
communication skills, both written and
verbal. Engineers must be able to articulate
their ideas clearly, justify their decisions, and
engage in meaningful dialogue with
stakeholders from different backgrounds.
These skills are developed over time and are
deeply rooted in early literacy experiences
and educational practices.

Given this perspective, it becomes evident
that challenges related to retention in
engineering pathways cannot be isolated to
the university level. Rather, they are the
cumulative  result of a series of
interconnected factors that span the entire
educational continuum. Weaknesses in early
literacy can lead to difficulties in school, level
learning, which in turn can result in
inadequate preparation for higher education.
These challenges become particularly
pronounced in foundation programs, where
students are expected to bridge significant
gaps in a relatively short period of time.

In the United Arab Emirates, foundation
programs serve as a critical transition point
between secondary education and university
study. These programs are designed to
prepare students academically, particularly in
English and mathematics, before they enter

specialized  disciplines such as civil
engineering. However, the effectiveness of
these programs is often influenced by the
extent to which they address underlying
issues related to literacy, engagement, and
learning strategies.One of the key challenges
in this context is the diversity of student
backgrounds. Students entering foundation
programs may have varying levels of exposure
to English, different educational experiences,
and diverse cultural perspectives. This
variability requires a flexible and inclusive
approach to teaching and learning, one that
recognizes and accommodates individual
differences while maintaining high academic
standards.

Furthermore, the transition to higher
education involves not only academic
adjustments but also psychological and social
changes. Students must develop new
identities as independent learners, manage
their time effectively, and navigate complex
institutional structures. Without adequate
support, these challenges can lead to
disengagement and dropout. Addressing
these issues requires a systemic and
integrated approach that extends beyond the
classroom. Educational institutions must
adopt policies and practices that promote
continuity and coherence across different
stages of education. This includes
strengthening early literacy programs,
enhancing school level instruction, and
aligning foundation curricula with the
demands of higher education and industry.

In addition, there is a need for greater
collaboration between educational
institutions, industry stakeholders, and
policymakers. By working together, these
stakeholders can ensure that educational
programs are relevant, responsive, and
aligned with national development goals. For
example, integrating real, world engineering
problems into foundation courses can help
students understand the practical relevance
of their studies and increase their motivation

to engage.
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Technology also offers opportunities to
enhance learning and support student
engagement. Digital platforms can provide
personalized learning experiences, enabling
students to progress at their own pace and
access resources tailored to their needs.
Online tools can facilitate collaboration,
provide immediate feedback, and support
continuous  assessment. However, the
effective use of technology requires careful
planning and integration into pedagogical
practices.

Another important consideration is the role
of assessment in shaping student behavior
and engagement. Traditional assessment
methods that focus primarily on summative
evaluation may not adequately capture
student learning or provide meaningful
feedback. Instead, formative assessment
practices that emphasize feedback, reflection,
and improvement can support deeper
learning and enhance student confidence.

Ultimately, improving retention in
engineering pathways requires a shift from
viewing education as a series of isolated
stages to understanding it as an
interconnected ecosystem. In this ecosystem,
each stage of education builds on the
previous one, and success depends on the
alignment and integration of multiple factors.
Early literacy development lays the
foundation for cognitive growth, school
education builds on this foundation to
develop subject, specific knowledge and skills,
and higher education provides opportunities
for specialization and professional

development.

Foundation programs play a crucial role
within this ecosystem, serving as a bridge that
connects school education with university,
level study. When designed effectively, these
programs can help students overcome gaps in
their preparation, develop confidence, and
acquire the skills needed for success in
demanding disciplines such as civil
engineering. However, their effectiveness
depends on the extent to which they are

integrated into the broader educational
system and supported by appropriate policies
and practices.

The issue of retention in engineering
education is complex and multifaceted. It
cannot be addressed through isolated
interventions or short, term solutions.
Instead, it requires a comprehensive and
sustained effort that considers the entire
educational journey, from early literacy
development to professional practice. By
adopting a holistic and integrated approach,
educational institutions can create
environments that support student
engagement, foster academic belonging, and
ultimately contribute to the development of a
skilled and adaptable engineering workforce
capable of meeting the challenges of the
future.

5. Conclusion

Students perceive their education as more
cohesive and interconnected when families
promote reading, schools offer robust literacy
instruction, communities nurture a reading
culture, and universities create inclusive
environments. Such ecosystems foster
resilient learners, ready for the challenges of
engineering education.

This idea of an educational ecosystem is not
merely metaphorical, it reflects a systems
thinking approach where each component,
family, school, community, and higher
education, acts as an interdependent element
contributing to the learner’s cognitive and
social development. When these elements are
aligned, the learner experiences continuity
rather than fragmentation. Instead of viewing
education as a series of disconnected stages,
students begin to see it as a coherent journey
of growth, inquiry, and capability building.

At the core of this ecosystem lies literacy, not
only the ability to read and write, but the
broader capacity to interpret, analyze,
question, and synthesize information.
Literacy is the foundation upon which all
disciplines are built, and its importance
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becomes even more pronounced in fields
such as engineering, where precision,
interpretation of technical documentation,
and analytical reasoning are essential.

Building such ecosystems does not require
massive structural reforms or large-scale
financial investments. Rather, it requires
intentional coordination among stakeholders
and a shared understanding of the learner’s
developmental trajectory. Families, for
instance, play a foundational role in shaping
early attitudes toward reading. A home
environment where books are present, where
parents model reading behavior, and where
storytelling is encouraged can significantly
influence a child's perception of literacy.
Reading, in this sense, becomes not a task
imposed by the school, but a natural and
enjoyable part of daily life.

Simple practices, such as setting aside daily
reading time, discussing stories at the dinner
table, or visiting libraries as a family, can
create lasting impacts. These practices foster
curiosity, imagination, and language
development, all of which are critical
precursors to later academic success. More
importantly, they establish reading as a
shared cultural activity rather than an
individual academic obligation.

Schools, on the other hand, serve as formal
institutions  where literacy skills are
systematically developed and assessed.
However, effective literacy instruction goes
beyond teaching grammar and vocabulary. It
involves cultivating critical thinking,
encouraging inquiry, based learning, and
integrating literacy across disciplines. In the
context of engineering education, this means
helping students engage with technical texts,
interpret data, and communicate complex
ideas clearly and effectively.

Robust literacy instruction also requires
differentiation to accommodate diverse
learning needs. Not all students enter the
classroom with the same level of
preparedness, and inclusive teaching
practices are essential to bridge these gaps.

Teachers must be equipped with strategies to
support struggling readers while
simultaneously challenging advanced
learners. This can be achieved through
scaffolded instruction, collaborative learning,
and the use of technology to personalize
learning experiences. Moreover, schools can
act as a bridge between families and
communities by organizing literacy
workshops, parent engagement programs,
and reading initiatives. When parents are
actively involved in their children’s education,
students are more likely to develop positive
attitudes toward learning. Workshops that
guide parents on how to support reading at
home, understand curriculum expectations,
and engage with their children's academic
progress can significantly enhance the
effectiveness of the educational ecosystem.

Communities also play a vital role in
reinforcing literacy. Libraries, cultural
centers, and local organizations can create
spaces where reading is celebrated and
accessible to all. Community storytelling
events, book clubs, and reading campaigns
can foster a collective appreciation for
literature and learning. In the UAE, where
rapid development and technological
advancement are central to the national
vision, embedding a strong reading culture
within communities aligns with broader goals
of building a knowledge, based economy.

Public libraries can serve as hubs of
intellectual engagement. By offering diverse
collections, digital resources, and interactive
programs, they can cater to learners of all
ages and backgrounds. Additionally,
partnerships between schools and libraries
can create seamless learning experiences,
where students can extend their classroom
learning into community spaces.

Universities, as the final stage of formal
education before entry into professional life,
have a responsibility to sustain and further
develop the literacy skills cultivated in earlier
stages. This is especially critical in
engineering programs, where students must
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navigate complex technical materials,
conduct research, and communicate findings
effectively.

Inclusive teaching approaches in universities
are essential to support a diverse student
population. Students entering engineering
programs may come from varied educational
backgrounds, with differing levels of
preparedness in language and analytical
skills.Universities  must  recognize this
diversity and adopt pedagogical strategies
that promote equity and inclusion.

This includes offering foundation courses that
integrate literacy with technical content,
providing academic support services such as
writing centers and tutoring programs, and
encouraging collaborative learning
environments where students can learn from
one another. By creating supportive and
inclusive learning environments, universities
can ensure that all students could succeed,

regardless of their starting point.

Furthermore, engineering education itself
must evolve to reflect the interdisciplinary
nature of modern challenges. Civil engineers,
for example, are not only responsible for
designing and maintaining infrastructure, but
also for addressing social, environmental, and
economic considerations. This requires the
ability to engage with diverse sources of
information, communicate with stakeholders,
and make informed decisions based on
complex data.

Literacy, therefore, is not peripheral to
engineering, it is central to it. A civil engineer
must be able to read and interpret design
codes, analyze reports, write proposals, and
communicate effectively with both technical
and non,technical audiences. Without strong
literacy skills, even the most technically
competent engineer may struggle to perform
effectively in professional contexts.

In the UAE, the emphasis on innovation,
sustainability, and global competitiveness
further underscores the importance of
developing strong literacy ecosystems. As the

country continues to invest in infrastructure,
smart cities, and advanced technologies, the
demand for highly skilled engineers will only
increase. These engineers must not only
possess technical expertise, but also the
ability to think critically, adapt to new
information, and collaborate across
disciplines.

By reinforcing literacy ecosystems, the UAE
can ensure that its future engineers are well
equipped to meet these demands. This
involves  aligning  educational  policies,
investing in teacher development, and
fostering partnerships between educational
institutions, industry, and society.

One important aspect to consider is the role
of language in engineering education. In
many contexts, including the UAE, students
may be learning in a second language, often
English. This adds an additional layer of
complexity, as students must simultaneously
develop language proficiency and technical
understanding. Effective literacy instruction
must therefore be sensitive to linguistic
diversity and provide support mechanisms
that help students navigate this challenge.

Technology can also play a significant role in
enhancing literacy ecosystems. Digital
platforms, e books, and online learning tools
can provide access to a wide range of
resources and enable personalized learning
experiences. However, technology must be
used thoughtfully, ensuring that it
complements rather than replaces traditional
reading practices. The goal should be to
create a balanced approach that leverages
the benefits of technology while maintaining
depth and focus associated with sustained
reading.

Another critical dimension is assessment.
Traditional assessment methods often focus
on rote memorization rather than deep
understanding. To truly support literacy
development, assessments must be designed
to evaluate critical thinking, problem solving,
and communication skills. This can include
project, based assessments, reflective writing,
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and collaborative tasks that require students
to apply their knowledge in meaningful ways.

In addition, professional development for
educators is essential to sustain the
effectiveness  of literacy ecosystems.
Teachers and faculty members must be
equipped with the knowledge and skills
necessary to implement innovative teaching
strategies, integrate literacy across
disciplines, and support diverse learners.
Continuous professional development
programs, peer learning communities, and
access to research, based practices can
empower educators to enhance their

teaching effectiveness.

Leadership also plays a crucial role in driving
the development of literacy ecosystems.
School leaders, university administrators, and
policymakers must prioritize literacy as a
strategic objective and allocate resources
accordingly. This includes investing in
infrastructure, supporting teacher training,
and fostering a culture of collaboration and
innovation.

Moreover, industry partnerships can provide
valuable insights into the skills required in the
workforce and help align educational
programs with real world demands. In the
context of civil engineering, collaboration
with industry can expose students to practical
challenges, enhance their understanding of
professional expectations, and reinforce the
importance of communication and critical
thinking.

Ultimately, developing strong readers is a step
toward developing proficient engineers. The
journey from early literacy to professional
competence is long and interconnected,
requiring sustained effort and coordination
across multiple levels of the educational
system. By recognizing the interconnected
nature of this journey, stakeholders can work
together to create environments that
support holistic development.

Civil engineering, one of the fields most
concerned with the structure of society and

the maintenance of public safety, requires
individuals who can think critically,
communicate effectively, and learn
continuously throughout their professional
lives. The complexity of modern
infrastructure  projects, ranging from
sustainable buildings to smart transportation
systems, demands engineers who are not only
technically skilled, but also adaptable and
innovative.By reinforcing literacy ecosystems
in the UAE, schools will be nurturing the next
generation of civil engineers who are
technically proficient, socially responsible,
and intellectually versatile. These engineers
will be capable of addressing the challenges
of the future, contributing to the nation’s
development, and shaping a more sustainable
and resilient society.

In conclusion, the development of literacy
ecosystems represents a strategic investment
in human capital. It is not merely an
educational initiative, but a national priority
that aligns with broader goals of economic
diversification, innovation, and global
competitiveness.  Through coordinated
efforts across families, schools, communities,
and universities, it is possible to create a
cohesive and supportive learning
environment that empowers students to
reach their full potential.

Such an environment does not only produce
better students, it produces better thinkers,
better communicators, and ultimately better
engineers, individuals who will play a critical
role in building and sustaining the future of
the UAE.
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