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ABSTRACT

In order to dispel modern orientalist and reductionist myths about women's rights in Islam, this
research examines the fundamental socio-legal frameworks of the Prophetic era (610-632 CE). This
study assesses seven fundamental aspects of female agency in early Islamic society using a socio-
historical and literature-driven analytical approach: economic entrepreneurship, marital autonomy,
marital initiation, domestic management, philanthropic autonomy, judicial access, and the
normalization of post-marital transitions (widowhood and divorce). This study goes beyond a simple
historical account to include a comparative analysis with traditional Western legal traditions, an
evaluation of current family law frameworks in states with a majority of Muslims, and a description of
an operational curriculum for Generation Beta (2025-2039). The review shows that centuries before
Western civil systems, the society founded by Prophet Muhammad (PBUH) operated on a very
progressive, egalitarian, and contemporary framework that gave women complete legal and financial
autonomy. This study also emphasizes how strategically important it is to incorporate these genuine
historical paradigms into contemporary teaching in order to counteract Islamophobia, lessen cultural
radicalism, and address the cognitive dissonance that will affect future generations.

Keywords: Prophetic Modernity, Female Agency, Socio-Legal Autonomy, Generation Beta, Islamic
Economics, Gender Egalitarianism.
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INTRODUCTION

One of the most hotly contested topics in modern sociology and international relations is the
confluence of gender dynamics, religious legal frameworks, and socioeconomic autonomy. Classical
Islamic culture is often described as a structurally regressive, patriarchal, and constrictive ecology in
mainstream academic discourse, especially within Western or Eurocentric orientalist traditions.
According to this reductionist perspective, religious dogmatism positions women as submissive,
silent, and dependent members of a monolithic social order, hence acting as a structural impediment
to female empowerment. This paradigm, however, has a serious epistemological problem: it confuses
the fundamental legal and social framework created in Medina and Makkah during the Prophetic era
(610-632 CE) with regional cultural customs and post-colonial patriarchal corruptions.

A very different reality is revealed by a thorough, socio-historical analysis of original textual
sources, including the Quranic text, genuine Hadith corpuses, and early Seerah (biographical)
chronicles. Prophet Muhammad (PBUH) brought about a profound, fundamentally disruptive, and
extremely progressive revolution in 7th-century Arabia that was more than just a minor ethical
change. Early Islam established a complex legal system that acknowledged women as completely
independent economic, judicial, and social agents long before contemporary civil rights were codified
or Western feminist movements emerged. The Prophetic model gave women individual fiscal
sovereignty, absolute marital veto power, unhindered access to the supreme judiciary, and complete
protection during post-marital transitions during a time when women in major classical civilizations
(such as the Byzantine and Sasanian Empires) lacked basic legal personhood, were treated as
inheritable property, and were systematically excluded from public discourse.

By examining the multifaceted nature of female agency through seven different aspects, this
dissertation methodically dissects the intrinsic modernity of the Prophetic era. This study shows that
the current "narrow-mindedness™ or restrictive traditionalism seen in many contemporary Muslim-
majority regions is an ideological regression driven by localized cultural taboos rather than religious
prescription by tracing these historical realities through a thorough literature analysis.

The systemic transfer of this egalitarian historical paradigm to Generation Beta (those born from
2025 to 2039) is another pressing educational need that this study tackles. Presenting a culturally
distorted picture of Islamic history runs the risk of causing extreme cognitive dissonance in this
generation, which is growing up in a hyper-digitalized, globalized, and ideologically divided
environment. This could result in radical skepticism or ideological alienation. In order to promote a
fair, forward-thinking, and historically grounded global society, it is imperative that the genuine,
intellectually dynamic paradigm of prophetic modernity be reclaimed.

The main objective of the research is investigating the basic socio-legal frameworks of the
Prophetic age (610-632 CE) in order to debunk contemporary orientalist and reductionist illusions
regarding women's rights in Islam. Using a socio-historical and literature-driven analytical approach,
this study evaluates seven essential facets of female agency in early Islamic society: economic
entrepreneurship, marital autonomy, marital initiation, domestic management, philanthropic
autonomy, judicial access, and the normalization of post-marital transitions (widowhood and divorce).
This study goes beyond a straightforward historical narrative to include a description of an operational
curriculum for Generation Beta (2025-2039), an assessment of the current family law frameworks in
states with a majority of Muslims, and a comparison with established Western legal traditions.

The contribution of the research demonstrates that the society established by Prophet Muhammad
(PBUH) functioned on an extremely progressive, egalitarian, and modern framework that granted
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women full legal and financial liberty centuries before Western civil institutions. In order to combat
Islamophobia, reduce cultural radicalism, and solve the cognitive dissonance that will impact future
generations, this study also highlights how crucial it is to carefully integrate these authentic historical
paradigms into modern instruction.

METHODOLOGY AND ANALYTICAL FRAMEWORK

This research employs a dual-methodological approach consisting of Socio-Historical
Contextualization and Primary Source Content Analysis to generate a highly objective, rigorous, and
publication-ready study. The approach plots particular historical legal turning points against
contemporary socioeconomic indicators rather than depending on conjectural or secondary
commentary.

The operationalization of seven key variables that reflect structural female agency forms the
foundation of the analytical matrix, as shown in Table 1.

Table 1: Operationalization of Research Variables

Variable Identifier Operational Dimension Primary Historical
Indicators Evaluated

Management of trade caravans;
independent cottage industries;
direct taxation rights.

Independent asset ownership and

e N T L T commercial trade execution.

V2: Marital Veto Power

V3: Matrimonial Initiative

V4: Domestic Administrative
Control

V5: Financial Mandate
(Qawam)

V6: Unhindered Judicial Access

V7: Post-Marital Normalization

Mandatory consent as a legal
prerequisite for contract validity.

The right to propose or seek
marital unions directly.

Executive authority over
household operations.

Separation of spousal wealth and
unilateral philanthropy.

Direct right to petition supreme
authority for redress.

Structural de-stigmatization of
civil transitions.

Legal nullification of forced
marriages by the state authority.

Formal matrimonial proposals
initiated directly by women based
on moral alignment.

Legal designation as an executive
manager; oversight of domestic
assistants.

Absolute protection of personal
wealth; independent public
charitable operations.

Direct public appeals leading to
structural changes in state
jurisprudence.

High rates of remarriage; full
societal integration; absence of
systemic exclusion.

The two-pronged approach of Socio-Historical Contextualization and Primary Source Content
Analysis provides a systemic and balanced analysis of women's rights in early Islamic society. This
study examines reforms to the law against a detailed broader background, using public policy
documents, legislative histories and policy archives — but also worldwide datasets on socioeconomic
development.

The analysis operationalizes seven structural dimensions of female agency into measurable
indicators and systematically plots significant historical legal milestones against related
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socioeconomic indicators. The study combines qualitative analysis of primary sources with long-term
guantitative data to assess whether legal reforms lead to a measurable improvement in women's
participation and empowerment, favoring a clear, evidence-based assessment rather than speculation
or reliance on secondary interpretations.

SOCIO-LEGAL COMPARATIVE

TRADITIONS

MATRIX: EARLY ISLAM VS. WESTERN

It is methodologically necessary to compare the Prophetic legal system with traditional and
present Western legal concepts in order to fill a significant void in modern gender sociology and
combat Eurocentric prejudices. Comparative Socio-Legal Framework is shown in Table 2.

Table 2: Comparative Socio-Legal Framework

Socio-Legal Roman Law &
Dimensions European Common Law

Legal Personhood &
Fiscal Autonomy
(V1&V5)

Contractual Freedom
in Marriage
(V2 & V3)

Judicial Access &
Legislative Input
(Ve)

Under coverture, a
woman’s legal persona
was absorbed into her
husband’s upon marriage.
She could not own
property or enter
contracts.

Marriage was largely an
economic or political
transaction orchestrated
by male patriarchs.
Absolute female veto
was legally
unrecognized.

Women were legally
classified as minors.
Direct representation in
court without a male
guardian was heavily
restricted or prohibited.

The Prophetic Legal

Framework (610—632 CE)

A woman retains full,
independent legal
personhood. Her wealth
and income remain
100% insulated from her
husband, who carries the
sole mandate of
maintenance (Nafaqgah).

Marriage is classified as
a civil contract (Nikah)
requiring the explicit,
uncoerced consent of the
woman as an absolute
legal prerequisite

(Rukn).

Direct, unhindered
standing before the
supreme executive and
judicial authority of the
state. Women could
petition the Chief Justice
directly without a
Mahram.

Civil & Academic
Impact

Western systems only
granted married women
basic property rights via
statutory interventions in
the late 19th and 20th
centuries, 1,200 years
after Islam.

The Prophetic model
eliminated the concept of
women as inheritable
assets (Mawruth),
transforming them into
primary contractual
signatories.

Female-led litigation
under the Prophetic court
directly catalyzed
sweeping structural
changes in state criminal
and civil jurisprudence
(e.g., the outlawing of
Zihar).

LITERATURE REVIEW: EMPIRICAL ANALYSIS OF VARIABLES

Variable 1: Financial Sovereignty and Autonomous Commercial Capital (V1)

Women's economic engagement was systemically suppressed in the classical world. By
establishing that a woman retains autonomous property rights, complete control over her capital, and
individual tax liability both before and after marriage, the Prophetic model, in stark contrast,
formalized absolute financial sovereignty for women.

Hazrat Khadija bint Khuwaylid (R.A.) serves as the fundamental historical standard for this
autonomy. She operated in the fiercely competitive trans-Arabian trade network as an independent,
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elite merchant. Her business was essentially analogous to a contemporary mercantile enterprise: she
oversaw capital allocations, assessed trade routes, and engaged agents on a profit-sharing basis
(Mudarabah), including the Prophet Muhammad (PBUH) before he became a prophet. This financial
agency model spread to all societal levels when the Islamic state was established. A well-organized
cottage industry was run by Hazrat Zainab bint Jahsh (R.A.). She oversaw the entire supply chain
from raw hide tanning to final leather manufacture, retaining full control over the generated revenue.
Hazrat Shifa bint Abdullah (R.A) possessed such advanced literacy and administrative acumen that
the Second Caliph, Hazrat Umar (R.A), formally appointed her as the Chief Controller/Market
Inspector of the Market of Madinah, a major executive governance role managing commercial
logistics, weighing standards, and contract compliance.

Variable 2: Marital Veto Power and Absolute Consensual Union (V2)

Women were viewed as inheritable possessions in pre-Islamic Arabian civilization (Jahiliyyah)
before the Islamic revolution (Mawruth). In the event of a man's death, his heirs would receive his
wives as part of his estate, and they would have the unilateral authority to sell their marriage rights or
marry them off. By establishing absolute, uncompromising female assent as a non-negotiable legal
requirement (Rukn) for the legitimacy of a marriage contract (Nikah), prophetic jurisprudence totally
demolished this practice.

In Sahih al-Bukhari (Kitab al-Nikah, Hadith 5138), a young woman called Khansa bint Khidam
al-Ansariya contacted the Prophet (PBUH) after her father coerced her into marriage in order to
improve his social standing. This is the legal precedent controlling this veto authority. Not only did
the Prophet (PBUH) advise her to reach a compromise, but he also officially declared the marriage
void (Radd), legally breaching the agreement and giving her complete freedom to select her own
partner. A young virgin contacted Hazrat Aisha (R.A.) in a parallel case recorded by Ibn Majah
(Hadith 1874) to protest that her father had married her to his nephew without consulting her. "I have
accepted what my father did, but |1 wanted it known to all women that fathers have no right to force
their daughters into marriage," she said after the Prophet (PBUH) gave her complete control over the
ultimate decision.

Variable 3: Matrimonial Initiative and Female Agency in Proposals (V3)

The Prophetic era's societal framework broke the social taboo that labeled women as passive
objects of male attention by normalizing female-driven marriage proposals. This practice has its
historical roots in the marriage of the Prophet (PBUH). Hazrat Khadija (R.A.) independently proposed
marriage through her intermediary, Nafisa bint Munya, after realizing the Prophet's unparalleled
moral integrity (Al-Amin), negotiating the terms of the union according to her own preferences.

Additionally, there is a specific chapter in Sahih al-Bukhari (Hadith 5122) titled "A woman
offering herself in marriage to a righteous man." In this passage, a woman publicly approached the
Prophet (PBUH) in a public setting, announcing her intention to get married and asking for his help in
starting a family. The companion Hazrat Anas ibn Malik (R.A.) sternly rebuked the narrator's
daughter when she attacked the woman's audacity as lacking modesty, saying, "She was better than
you; she loved the Prophet and offered herself to him in accordance with the law." This demonstrates
that early Islamic society acknowledged women's freedom to actively seek for spouses based on
moral, intellectual, and spiritual compatibility.
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Variable 4: Domestic Administrative Control and Organizational Governance (V4)

The Prophetic paradigm positioned women as the executive director and administrative manager
of the household economy rather than as a subordinate domestic worker. The Prophet's (PBUH)
declaration that "the woman is a guardian and an executive ruler over the household of her hushand,
and she is structurally accountable for her administration” (Sahih al-Bukhari, Hadith 893) serves as
the legal foundation for this structural standing.

This administrative position involved overseeing domestic employees, protecting assets, and
managing household money. Historical accounts attest to the fact that notable women like Hazrat
Fatimah (R.A.) and Hazrat Aisha (R.A.) frequently oversaw domestic workers and assistants (like
Fiddah). The Prophet (PBUH) established stringent labor regulations that governed this connection.
These regulations required that domestic helpers be treated like family members, eaten from the same
food, dressed in the same clothes, and never given tasks that exceeded their physical capabilities.

Variable 5: The Balance of Philanthropic Autonomy and Structural Leadership (V5)

Surah An-Nisa (4:34) introduces the idea of Qawam, which is a major source of confusion in
modern gender sociology. This is sometimes misconstrued by reductionist frameworks as an assertion
of total masculine existential or moral supremacy. However, a thorough examination of Islamic
jurisprudence and traditional Arabic lexicography shows that Qawam refers to an absolute economic
duty and protective liability imposed solely on men. According to this system, men are responsible for
100% of the family's maintenance costs (Nafagah), which include shelter, food, clothes, and medical
care. On the other hand, the woman's fortune is completely shielded from family expenses.

Exemplar Quote from Sahih al-Bukhari:

The Prophet Muhammad (P.B.U.H) explicitly commanded the women to distribute charity
directly out of their own assets without requiring mandatory spousal oversight, highlighting their
independent civic and spiritual identity.

During the Prophetic era, women were able to attain hitherto unheard-of levels of charitable
autonomy due to the structural isolation of capital. Without the need for spousal supervision, women
frequently participated in both public and private humanitarian endeavors. According to Sahih al-
Bukhari, the Prophet Muhammad (PBUH) would personally address the women's section during the
Eid assemblies, urging them to offer Sadga. In response, the female companions unilaterally gave
their own gold rings, jewelry, and possessions to the state treasury so that the impoverished may get
them. Hazrat Aisha (R.A.) and Hazrat Asma bint Abi Bakr (R.A.) were well known for their
autonomous philanthropy systems, regularly accepting substantial cash donations and giving them all
to the poor in a single day.

Variable 6: Direct Judicial Access and Freedom of Speech (V6)

The Prophetic state's legal and political structure created a direct, unfettered route to the nation's
highest executive and judicial authorities. Women had complete legal standing to unilaterally contest
institutional inequities, domestic abuse, and emotional grievances; they did not need a male
middleman (Mahram) to petition the state supreme court.

The first verses of Surah Al-Mujadila (58:1) immortalize the complete confirmation of this
judicial sovereignty. Hazrat Khawlah bint Tha'labah (R.A.), a female companion, was subjected to a
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long-standing, oppressive pre-Islamic Arabian custom known as Zihar, a type of psychological abuse
in which a hushband unilaterally referred to his wife as "the back of his mother,” leaving her in a
precarious legal situation. She marched straight to the Prophet Muhammad (PBUH) in his role as
Chief Justice and Head of State because she refused to accept this oppression. She persuasively
argued for a structural legislative fix. "Indeed, Allah has heard the statement of the woman who
pleads with you concerning her husband and carries her complaint to Allah," according to the Quran.
The state's jurisprudence was immediately and completely revised as a result of this direct legal
appeal, criminalizing Zihar and establishing harsh legal penalties for husbands who engaged in it.

Variable 7: The De-stigmatization of Divorce and Widowhood (V7)

The total de-stigmatization of post-marital civil transitions, such as divorce (Talag or Khula) and
widowhood, was one of the most potent markers of early Islamic progressive modernity. A divorced
or widowed woman experiences intense social rejection, structural isolation, and profound
psychological shame in many traditional cultures — and regrettably in localized contemporary South
Asian cultural paradigms. By viewing divorce and widowhood as natural, fluid life transitions rather
than a social death sentence, the Prophetic environment completely destroyed these taboos.

Hazrat Sawdah (R.A.), Hazrat Hafsah (R.A.), and Hazrat Umm Salamah (R.A.) were among the
vast majority of Prophet's (PBUH) wives who were either widowed or divorced. Their ascent to the
pinnacle of social leadership established a legally binding and culturally significant precedent for the
community. The renowned scholar and poet Hazrat Atiga bint Zayd (R.A.) had several marriages after
her successive husbands were martyred. In addition, the Prophet (PBUH) established Khula, or
female-initiated divorce, in the instance of Thabit ibn Qays' wife (Sahih al-Bukhari, Hadith 5273). In
an extremely sophisticated, sympathetic, and contemporary manner, the Prophet (PBUH) immediately
offered her a legal escape from the marriage contract with the return of her dowry orchard when she
claimed to have encountered a simple emotional incompatibility.

CONTEMPORARY MUSLIM FAMILY LAWS: A SOCIO-LEGAL CRITIQUE

It is crucial to critically examine how the original Prophetic vision is translated into current
family laws across Muslim-majority countries in order to show that modern institutional stagnation is
a cultural regression rather than an Islamic requirement.

1. Tunisia (Code of Personal Status):

One of the contemporary era's most structurally structured examples of progressive Islamic law is
found in Tunisia. Echoing the protective, egalitarian spirit of the Prophetic precedents, polygamy is
legally prohibited, unilateral verbal divorce is prohibited, and both men and women must seek divorce
only through judicial courts.

2. Pakistan (Muslim Family Laws Ordinance - MFLO 1961):

In an effort to institutionalize check-and-balance measures, Pakistan's framework mandates the
involvement of an Arbitration Council in talag and polygamy cases. Additionally, past Supreme Court
decisions (such as Khurshid Bibi v. Muhammad Amin) established that a woman's right to Khula is an
unalienable legal departure mechanism that cannot be held captive by her husband's rejection, which
is in direct accordance with the Prophetic rule in Hadith 5273.
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3. Saudi Arabia (Codified Personal Status Law 2022):

This comprehensive codification, which is a recent paradigm shift in the Gulf region,
institutionalizes severe financial penalties against husbands who violate spousal support (Nafagah),
limits arbitrary guardianships, and legally requires explicit female consent and signature for contract
validity. It also executes a top-down re-alignment with early Madinan jurisprudence.

PEDAGOGICAL OPERATIONALIZATION FOR GENERATION BETA

Generation Beta (individuals born between 2025 and 2039) is entering a society defined by
hyper-digitalization, algorithmic content distribution, and fierce ideological warfare. This generation
will experience a severe kind of cognitive dissonance if they are exposed to an interpretation of Islam
tainted by cultural sexism, misogyny, and narrow-minded traditionalism.

It is imperative that Generation Beta's fundamental educational methodology incorporate the
Prophetic Modernity Framework. Operational Curriculum Framework is shown below in Table 3.

Table 3: Operational Curriculum Framework

Educational Level Target Age Group Proposed Curricular Pedagogical Methodology &
Title Content Delivery

Interactive digital storytelling
and gamified modules detailing
Pioneers of Early Islam: Hazrat Khadija’s (R.A)

Primary Level Ages 6-10 Socio-Economic Leaders international trade network and

Hazrat Shifa’s (R.A) executive

market inspection role.

Normalizes female

leadership early.

Case-study comparisons

between old European
Civil Rights & coverture laws and the
Islamic Nikah civil contract.

Secondary Level Ages 11-15 Comparative Classical >
: Teaches young minds that

Jurisprudence financial independence and
explicit consent are divinely
mandated Islamic rights, not
secular or Western imports.
Academic exploration of

. X primary Seerah and Hadith
Prophetic Modernity, sources. Focuses on female-led
Higher/Tertiary Level Ages 16+ State Jurisprudence, and litigation (e.g., Hazrat Khawlah)
Gender Studies to counter religious extremism

domestically and dismantle
external Islamophobic critiques
globally.

Generation Beta (2025-2039) will grow up alongside advanced artificial intelligence and
algorithm-driven information systems in an increasingly digital world characterized by competing
global narratives. Within this context, historically accurate and educationally sound instruction will
become ever more critical as religious and cultural ideas are continually analyzed, juxtaposed and
scrutinized. Islam as a religious system is often presented through culturally inherited practices,
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patriarchal interpretations of its core tenets, and corrupted or distorted narratives leading to cognitive
dissonance among youngsters and immersion in misinformation, polarization and ideological
confusion.

Incorporating the Prophetic Modernity Framework into our education systems can offer an
evidence-based foundation that encourages ancestral Islamic tenets of justice, pluralism, economic
independence and social responsibility along with human dignity. This framework allows for
extracting primary historical sources in conjunction with critical analysis to allow Generation Beta the
ability to analyze what is authentically Islamic and what is a later cultural interpretation, instilling
literacy as historians and enabling critical thinking thus leading them towards an analysis of Islam as
part of the development of society and morality.

CONCLUSION

The empirical historical material gleaned from primary Seerah and Hadith literature
unequivocally shows that the society founded by Prophet Muhammad (PBUH) was essentially
egalitarian, vibrant, and modern. Islam introduced a sophisticated socio-legal paradigm to humanity
by providing women complete financial sovereignty, marital choice, political voice, and social
dignity.

Not true Islamic principles, but rather historical cultural regression, colonial legal distortions, and
localized taboos, are the direct causes of the narrow-mindedness, honor culture, and systemic
suppression of female agency seen in many contemporary Muslim-majority regions.

Rebuilding an intellectually dynamic, resilient, and socially just global society requires
reclaiming this original Prophetic modernity through the focused, methodical education of Generation
Beta.

RESEARCH LIMITATIONS

Western academic research is more traditional based on historical resources, Quranic sources,
Hadith & Seerah accounts which may be subject to different scholarly interpretations. The analysis
concentrates on normative legal frameworks over a full representation of women’s lived experiences
in early Islamic societies.

Differences in historical context and institutional structures restrict comparative assessments with
Western legal traditions. The qualitative methodology and 7 variable framework enhance analytical
depth but may omit other dimensions of female agency. Further empirical research is needed to
ascertain the relevance of this framework for modern education.

FUTURE RESEARCH DIRECTIONS

Cross-disciplinary methods encompassing Islamic studies, sociology, law and gender studies and
education around their empowerment can shed light on how women exercised agency throughout
Islamic history.

Comparative research also offers insights into the evolution of Prophetic legal principles and how
they have been adapted across different cross-cultural contexts within Muslim societies.

These could be complemented by quantitative and digital humanities methods that could analyze
historical sources in greater depth, or quantify modern impacts. Future research should also test the
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Prophetic Modernity Framework on education with Generation Beta and investigate its effects on
gender equity and social development.
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ABSTRACT

This study examines the concept of genderization within STEM (Science, Technology, Engineering,
and Mathematics) disciplines and proposes a conceptual framework for classifying disciplinary
processes as masculine, feminine, or neutral. Using a conceptual analytical approach, the research
evaluates key organizational and operational characteristics, including structure, communication,
training, and decision-making processes. Two representative disciplines — Physics and Software
Engineering — are analyzed to illustrate how gendered characteristics manifest across different stages
of disciplinary practice. The findings suggest that STEM activities are not inherently masculine but
instead demonstrate a dynamic combination of structured and collaborative attributes. The study
contributes to ongoing discussions on gender representation in STEM by challenging traditional
perceptions and highlighting the importance of inclusive educational and organizational practices.

Keywords: Degenderization, STEM disciplines, Gender characterization, Software engineering,
Physics
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INTRODUCTION

Gender is a concept that extends beyond the biological distinction between males and females. In
social science and organizational research, gender is often understood as a set of attributes, behaviors,
and expectations that influence how individuals, institutions, and disciplines function (Mill, 1988;
Acker, 1990). Organizations and processes themselves often exhibit gender-related characteristics such
as hierarchical structure, communication patterns, and modes of decision-making. These attributes can
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be perceived as masculine, feminine, or neutral depending on how they reflect commonly associated
behavioral patterns. The concept of gendered organizations has been extensively examined in
organizational and social theory. Early research suggests that institutions and processes may embody
gendered characteristics that reflect broader social norms and expectations (Calas & Smircich, 1992;
Acker, 1990; Acker, 1992; Alvesson & Billing, 1992). These perspectives emphasize that gender is not
only a property of individuals but is embedded within organizational structures, practices, and
knowledge systems.

Additional studies have explored gendered organizational behavior and structural dynamics in
different institutional contexts, highlighting how work styles, network structures, and social roles may
reinforce gendered patterns within organizations (Britton, 2000; Browne, 2000; Vlassoff & Moreno,
2002; Manvill, 1997). These perspectives extend the understanding of gender beyond individual
characteristics to include institutional practices and social systems.

The disciplines that fall under STEM — Science, Technology, Engineering, and Mathematics — are
traditionally perceived as male-dominated fields. Historically, engineering and technological
professions have been associated with masculine characteristics such as rigid structures, strict adherence
to rules, and strong hierarchical communication systems (Acker, 1992; Alvesson & Billing, 1992).
However, many processes within STEM disciplines actually demonstrate characteristics that align with
collaborative, flexible, and networked forms of work, which are often associated with feminine
organizational traits.

Increasing the participation of women in STEM fields is critically important for both social and
economic development. Women represent a significant portion of global talent, and their
underrepresentation in STEM limits the diversity of perspectives that drive innovation and scientific
advancement. Research has shown that inclusive participation improves creativity, problem-solving
capacity, and overall productivity within scientific and technological communities (Dasgupta & Stout,
2014; Cheryan et al., 2017). Despite these benefits, cultural stereotypes and gender biases continue to
influence educational choices and career paths, discouraging many women from pursuing STEM
careers.

The primary objective of this study is to examine the concept of genderization within STEM
disciplines and to explore how disciplinary processes may be characterized as masculine, feminine, or
neutral. By analyzing the organizational structures and processes involved in STEM fields, this paper
aims to highlight the genderized characteristics present in these disciplines and to demonstrate how
these perceptions may influence participation patterns. Understanding these dynamics can help
challenge stereotypes and encourages more inclusive educational engagement in STEM education and
professions.

LITERATURE REVIEW

Scholars in organizational theory and gender studies have long examined how institutions and
professional environments exhibit gendered characteristics (Mill, 1988; Calas & Smircich, 1992). These
studies suggest that organizations often unconsciously reproduce social gender norms through their
rules, practices, and leadership styles (Acker, 1990; Acker, 1992).

Further research has explored genderization in a variety of social and institutional contexts.
Manvill (2009) examined gendered dimensions of religious and social processes, while Wilson (2003)
analyzed gender differences in learning and success in computer science education. Studies presented
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by Bendl and Kallai (2007) and Bendl (2008) provide additional insights into gendered learning
patterns, particularly in software engineering and mathematics education.

Earlier contributions have also examined gendered organizational logic and learning environments
in management and education contexts (Bendl, 1999; Bendl & Kallai, 2007). Research in computer
science education further emphasizes differences in learning strategies, confidence levels, and
participation patterns across genders (Wilson, 2003). These findings support the argument that gendered
perceptions are embedded in both institutional structures and educational processes.

Research on gender bias in STEM has also gained significant attention. Numerous studies have
documented the underrepresentation of women in many STEM disciplines, particularly in fields such
as physics, engineering, and computer science (Moss-Racusin et al., 2012; Reuben et al., 2014). Biases
may appear in multiple forms, including stereotypes about intellectual ability, lack of visible role
models, and structural barriers within academic and professional environments. These factors influence
both entry into STEM programs and long-term career progression.

The presence of role models has been identified as a critical factor in shaping participation in
STEM disciplines. Exposure to successful female scientists and engineers can positively influence
students’ self-perception and career aspirations. Research shows that representation not only increases
interest in STEM but also strengthens persistence by reinforcing a sense of belonging (Lockwood,
2006). Conversely, the absence of visible role models may contribute to the perception that STEM fields
are not inclusive, thereby discouraging participation among underrepresented groups.

The role of media representation and public discourse has also been identified as a significant
factor influencing gender perceptions in STEM. Studies highlight that limited visibility of female role
models in scientific communication and media narratives may contribute to lower participation among
women (Kitzinger et al., 2008; Hill et al., 2010). Online initiatives such as BiaswWatchNeuro further
demonstrate the importance of monitoring representation in academic environments and promoting
inclusivity.

Another important factor influencing gender disparities in STEM is the phenomenon of stereotype
threat, which refers to the risk of confirming negative stereotypes about one’s social group. Research
demonstrates that even subtle reminders of gender stereotypes can negatively affect performance and
confidence among women in mathematics and science contexts (Spencer et al., 1999). These effects are
not related to actual ability, but rather to psychological pressure and situational context. Addressing
stereotype threat requires creating supportive environments that emphasize growth, competence, and
inclusivity.

Empirical research on implicit bias has further demonstrated the persistence of unconscious gender
associations in scientific and professional contexts (Nosek et al., 2002; Nosek et al., 2009). These biases
influence perceptions of competence and suitability, often reinforcing existing disparities in STEM
participation.

Belonging uncertainty has also been identified as a critical factor affecting persistence in academic
environments. Individuals from underrepresented groups may experience chronic uncertainty about
whether they belong in a given field, which can reduce motivation and long-term engagement.
Experimental studies have shown that even brief interventions addressing belonging can significantly
improve academic outcomes (Walton & Cohen, 2007). This suggests that relatively small changes in
institutional messaging and support structures can have substantial impacts on participation and
retention in STEM disciplines.
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Gender disparities in STEM are often described through the concept of the “leaky pipeline,” which
refers to the gradual loss of women at successive stages of education and career progression. Research
indicates that structural barriers, institutional practices, and cultural expectations contribute to this
phenomenon, limiting long-term retention in STEM fields (Hill et al., 2010).

These barriers include unequal access to opportunities, implicit bias in evaluation processes, and
the lack of supportive professional networks. Addressing these systemic issues requires interventions
at multiple levels, including education, policy, and organizational culture.

Educational environments also play a crucial role in shaping gender perceptions of STEM
disciplines. Classroom dynamics, teaching styles, and peer interactions may reinforce or challenge
existing stereotypes about gender and intellectual ability. Research has shown that girls’ self-concept
in subjects such as physics is particularly sensitive to classroom context and teacher expectations
(Kessels & Hannover, 2008).

Stereotype threat and subtle signaling within learning environments can negatively affect
performance and motivation, even among highly capable students. These effects contribute to long-
term differences in academic confidence and career aspirations, reinforcing gender imbalances in
STEM fields (Moss-Racusin et al., 2012).

Persistence in STEM disciplines is also influenced by students’ attitudes toward science and
engineering as fields of study. Research suggests that differences in persistence rates between men and
women are often linked to variations in perceived relevance, interest, and social support (Wyer, 2003).
Women are more likely to leave STEM pathways when they encounter environments perceived as
unwelcoming or incompatible with their values.

These findings emphasize that gender disparities are not solely the result of ability differences, but
rather reflect complex interactions between individual motivation, institutional culture, and broader
societal expectations.

Recent scholarship has increasingly focused on identity formation and intersectionality in STEM
participation. Carlone and Johnson (2007) introduced a framework for understanding science identity
among women, while Ong, Smith, and Ko (2018) examined how race, gender, and class intersect to
shape experiences in STEM fields. These perspectives highlight the importance of considering multiple
dimensions of identity when analyzing participation patterns.

A growing body of research highlights the importance of identity formation in shaping
participation in STEM disciplines. In particular, engineering and science identity have been shown to
significantly influence students’ academic choices, persistence, and career trajectories. Individuals who
perceive themselves as competent and recognized members of a scientific community are more likely
to pursue and remain in STEM fields (Carlone & Johnson, 2007; Godwin et al., 2016). Identity is
constructed through interactions with educational environments, role models, and peer groups, and is
strongly affected by social expectations and cultural norms.

Studies indicate that women are less likely to develop a strong STEM identity when they
experience environments that do not align with their self-perceptions or values (Godwin et al., 2016;
Ong et al., 2018). This process is further complicated by implicit biases and the lack of visible
representation, which can reduce self-efficacy and belonging. Therefore, understanding identity
formation is essential for interpreting gender disparities in STEM participation.

Another important area of research focuses on gendered organizational structures. Acker’s theory
of gendered organizations argues that institutional processes often reinforce gender hierarchies through
implicit assumptions about leadership, productivity, and work culture (Acker, 1990; Ridgeway, 2011).
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Similarly, studies in science education show that learning environments and disciplinary cultures may
subtly discourage women by presenting STEM as inherently masculine.

Research in computing and engineering has also emphasized the role of organizational culture in
reinforcing gender dynamics. Margolis and Fisher (2002) documented structural and cultural barriers
in computer science education, while Williams et al. (2014) described the emergence of “bro culture”
in technical environments, which can discourage diversity and inclusion.

Recent research has also explored how disciplinary practices themselves may carry gendered
characteristics. For example, collaborative communication styles, flexible problem-solving approaches,
and network-based learning environments have been associated with feminine organizational traits.
Recognizing these characteristics within STEM disciplines may help challenge the traditional
perception that these fields are inherently masculine (Bem, 1981; Ridgeway, 2011).

The culture of engineering and technical disciplines has also been examined as a key factor in
gender disparities. Studies suggest that engineering environments often reproduce masculine norms
through language, symbols, and everyday practices, which may discourage participation from
underrepresented groups (Faulkner, 2008). These gendered cultural patterns are embedded in both
formal organizational structures and informal social interactions.

Recognizing and addressing these cultural dimensions is essential for developing more inclusive
STEM environments. By shifting focus from individual deficits to structural and cultural factors,
researchers and educators can better understand how gendered dynamics are reproduced within
disciplinary practices.

The gender characteristics of organizational structures, processes, and STEM disciplines are
summarized in the below Table 1.

Table 1: Characterization of organizational, process and STEM discipline genderization

Issues

Masculine

Feminine

Neutral

Organizational structure

Rigid structures

Flexible structures

Intermediate
structures

Nature of processes

Well-documented

Flexible and ad hoc processes

Intermediate
processes

Communication
mechanism

(deeply) Hierarchical
communication

Highly networked
communication

Hybrid networked
communication

Training mode

Regimented training

Flexible on-need training

Mixed training model

Organizational
confidence

High organizational
confidence
development

Organizational confidence is
relatively low

Organizational confidence is
relatively medium

Adherence to rules,

regulations, processes &
standards

Strict adherence to rules and
regulations

Flexible adherence, often

customized to the
environment

Both strict and customization
possible

Time consciousness

Highly
time-conscious activities

Comparatively less
time-conscious

Intermediate importance to
time

Goal achievement

Focused in achieving finite
goals at any one time

Many project goals are linked
and well-established

Mixture of goals

Mission success

Success of the mission

overrides the feelings of
individuals

Feelings and expressions of
individuals or groups override
the success of mission

Both mission success and

individual feelings
are considered

Characteristic

Organizers and administrators

Nurturers, servers and

A blend of both behavioral

=
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behaviors

community builders

attributes

Example Organizations

Military, surgical procedures

Hospital, Diplomatic
services (foreign affairs and
trade)

Football teams, Financial
Institutions,
Educational
Institutions

Example Disciplines of
STEM

Science: Theoretical Physics,
Physical Chemistry, Botany,
etc.

Technology:

Communication Theory,
Engineering: Verification,
Validation, etc.
Mathematics: Logic,
Number

Science: Applied
Mathematics

Technology: Biotechnology,
most aspects of Information
Technology and Information
Systems

Engineering: Most
Engineering disciplines,
Mathematics: Statistics

Science: Library Science,
Biology, Botany Technology:
Information Management,
Information Science
Engineering: Traffic
Engineering,
Thermodynamics
Mathematics: Applied
Statistics, Queuing Theory,

Theory,

MATERIALS & METHODS

This study adopts a conceptual analytical approach to examine genderization within STEM
disciplines. The research is based on the development of a gender classification framework that
evaluates disciplinary processes according to several organizational and operational characteristics.
These characteristics include organizational structure, nature of processes, communication
mechanisms, training modes, adherence to rules and procedures, time consciousness, goal orientation,
and mission success.

The classification framework is informed by established theories of gendered organizations and
gender schema, which provide a theoretical basis for interpreting masculine, feminine, and neutral
characteristics (Bem, 1981; Acker, 1990; Ridgeway, 2011).

Using this framework, disciplinary activities can be categorized into three gender classifications:
masculine, feminine, and neutral. Masculine characteristics typically include hierarchical structures,
strict rule adherence, time urgency, and goal-focused operations (Bem, 1981; Acker, 1990). Feminine
characteristics emphasize collaboration, flexibility, relational communication, and process-oriented
work environments. Neutral characteristics represent a balanced combination of both approaches.

To demonstrate the application of this framework, two representative STEM disciplines were
selected for detailed examination: Physics and Software Engineering. These disciplines were selected
because the genderization criteria can evaluate their multiple stages of analytical and problem-solving
processes.

The study analyzes each discipline’s stages to determine how their organizational structures and
operational practices correspond to gendered characteristics. The study relies on theoretical
interpretation, literature review and observational analysis of disciplinary practices. While the
framework provides a structured approach for analyzing genderization, it is primarily conceptual and
serves as a foundation for future empirical research

Limitations of the study

This study is conceptual in nature and is based on theoretical interpretation and qualitative analysis
of disciplinary practices. Therefore, the findings are not intended to provide empirical generalization
but rather to offer a structured framework for future research. Further empirical validation through
guantitative studies, surveys, and cross-cultural comparisons is recommended.
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RESULTS

The analysis of genderization characteristics across STEM disciplines reveals that different fields
and processes exhibit varying combinations of masculine, feminine, and neutral attributes.

The overall gender characteristics of STEM disciplines are summarized in Table 2.

Table 2: Generic genderization issues in STEM disciplines

Issues Science-A Science-B (e.g.,) | Technology Engineering Mathematics- | Mathematics-B
(e.g.) A(eg.) (eg.)
Organizational | Intermediate & | Flexible & large |Flexible & Intermediate & | Intermediate Rigid & large
structure medium structures small structure | medium and medium structures
structures structures structures
Nature of Intermediate Flexible and ad | Flexible Intermediate & | Intermediate Well-Documented
processes processes hoc processes | processes flexible processes
processes
Communication | Hybrid Highly Highly Medium Hybrid (deeply)
mechanism networked networked communicative | communicative | networked Hierarchical

communication

communication

communication

communication

Training mode | Good training | Flexible on-need | No formal Formal Mixed training | Regimented
is required training training mode, |training is very | model training
expertise is much required
expected
Organizational | Medium to Organizational | Very limited as | Limited Organizational | High
confidence low, due to no | confidence is there are few | experience confidence is | organizational
exposure relatively low past projects leads to relatively confidence
limited medium development
confidence
Adherence to Both strict and | Flexible Flexibilityin | Good Both strict and | Strict adherence to
rules, customization |adherence, often |application of |adherence to customization | rules and
regulations, possible customized to rules and rules and possible regulations
processes & the environment | regulations regulations
standards expected
Time Comparatively | Comparatively |Highly Intermediate | Intermediate Highly |
consciousness | less _ less _ gl(%t\al-i(t:%r;scmus importance to | importance to g&}t\e/-itt:%r;scmus
time-conscious | time-conscious time time
Goal Mixture of Many goals are | Highly focused | Many goals are | Mixture of Focused in
achievement goals linked and in achieving linked and goals achieving all goals
taking this into | few specific taking this into at any one time
cognizance goals at cognizance
any one time
Mission success | Both mission | Feelings and Highly critical | Individual Both mission | Success of the
and success expressions of | than individual | feelings and success and | mission overrides the
and individual |individuals or feelings important with | individual feelings of individuals
feelings are groups override limited feelings are
considered the success of mission considered
mission success
Example Planned Large scale Gadgets & Medium sized | Small scale Large scale projects
Projects development | projects web-based & web-based | government & | (government and
(software (government and | projects projects military projects mi_Iital_r¥_ ones) &
upgrades) military ones) scientific projects
Inference Neutral Masculine Dominantly Feminine Neutral Dominantly
feminine Masculine

=
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The results indicate that certain STEM areas display flexible organizational structures and

collaborative communication mechanisms that align with feminine characteristics, while others
emphasize hierarchical structures and rigid procedural adherence associated with masculine
characteristics (Acker, 1990; Alvesson & Billing, 1992). Some disciplines demonstrate a balanced
mixture of both characteristics.

Further analysis was conducted on the stages of Software Engineering, including requirements

Table 3: Genderization issues in Software Engineering stages

elicitation, analysis, design, development, testing, deployment, and maintenance. According to the
genderization framework, the evaluation was in the following stages.

Issues

Requirements elicitation

Requirements
analysis

Software design

Program design

Organizational structure

Has to be flexible

Flexible structures

Pre-defined structures

Structure defined
clearly

Nature of processes

Must be consultative

Flexible and ad hoc
processes

Intermediate &
defined processes

Defined processes

Communication
mechanism

Highly interactive

Networked &
interactive
communication

Hybrid networked
communication

Clearly defined

Training mode Flexible and Systematic Systematic mixed Systematic
on-need training is training model training
importance

Organizational Developed thru’ team Developed thru’ team| Relatively medium Clearly high

confidence building confidence training confidence degree of

thru’ teaming confidence

Adherence to rules,
regulations, processes

&
standards

Flexible adherence, often
customized to environment

Both strict flexible
adherence

Strict, but
customization possible

Strict adherence
to rules and
procedures

Time consciousness

Highly
time-sensitive activity,

Comparatively less
time-conscious

Rather low importance
to time

Correctness is
more relevant

since customer cannot than time
afford undue
delays

Goal achievement Many goals which are Many goals are inter-| All goals considered |All goals
linked linked considered

Mission success

Individual feelings given

Feelings and

Mission success is

Mission success

importance expressions of group | solely is solely
dominates considered considered
Inference Dominantly Feminine Feminine Neutral Masculine

The results show that early stages such as requirements elicitation and analysis tend to emphasize

collaborative communication and flexible processes, indicating feminine characteristics. Later stages
such as program design and development demonstrate more structured and rule-based processes.

A similar analysis was performed for the stages of Physics problem-solving processes.

=

Table 4: Genderization issues in Physics
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Issues

Problem formulation

Problem analysis

Solution design
(theory)

Solution design
(practice)

Organizational
structure

Has to be flexible

Flexible structures

Pre-defined
structures

Structure defined
clearly

Nature of processes

Must be consultative

Flexible and ad hoc
processes

Intermediate &
defined processes

Defined
processes

Communication

Highly interactive

Networked &

Hybrid networked

Clearly defined

mechanism interactive communication
communication
Training mode Flexible and on-need training is Systematic Systematic mixed Systematic
importance training model training

Organizational Developed thru’ team building Developed thru’ team | Relatively medium Clearly high
confidence confidence training confidence thru’ degree of

teaming confidence
Adherence to rules, Flexible adherence, often Both strict flexible Strict, but Strict adherence
regulations, processes & customized to environment adherence customization to rules and
standards possible procedures
Time consciousness Highly time-sensitive activity, Comparatively less Rather low Correctness is

since customer cannot afford

time-conscious

importance to time

more relevant

undue delays than time
Goal achievement Many goals which are linked Many goals are All goals All goals
inter-linked considered considered
Mission success Individual feelings given Feelings and Mission success is Mission success

importance expressions of solely considered is solely
group dominate considered
Inference Dominantly Feminine Feminine Neutral Masculine
Issues Solution development Solution testing Solution analysis Problem &
solution
enhancement

Organizational
structure

Structure defined ahead of time

Intermediate
structure

Well-defined
structure

Loose structure

Nature of processes

Well-defined processes

Some processes
well-defined, but
not all

Well-defined and
systematic

Some processes
well-defined, but
not all

Communication Clearly defined Intermediate Clearly defined Lacks clearly
mechanism communication defined
structure communication
structure
Training mode Systematic training Ad hoc training Systematic training Very limited
(limited training

regularization)

Organizational

High degree of confidence

Limited confidence

High degree of

Low confidence

confidence confidence

Adherence to rules, Well-articulated rules and Not well-articulated Strict, but Not

regulations, processes & procedures rules and regulations customization well-articulated

standards possible rules and
regulations

Time consciousness Time is important, but Time to complete is Highly Not time

adherence to procedures
dominates

more relevant than
completeness

time-sensitive
activity, since
customer cannot
afford undue
delays

sensitive, even
though it appears
o)

Goal achievement

Limited set of goals considered

Limited set of goals
considered often

Limited set of goals
and planned in
advance

No pre-defined
goals, but goals
come in
on-the-fly

=
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Mission success Mission success and individual Mission success is Mission success is Individual
feelings are both important more relevant, while critical feelings and
some individual environment
feelings driven
considered
Inference Neutral Feminine Feminine Deeply feminine

The findings indicate that the initial stages of physics research often involve collaborative problem
formulation and flexible analytical approaches, while later stages emphasize structured methodology
and systematic verification.

DISCUSSION

The results of this study highlight how STEM disciplines exhibit a combination of genderized
characteristics within their processes and organizational structures. Rather than being strictly masculine
or feminine, many STEM activities demonstrate a dynamic blend of collaborative and structured
approaches. These findings are consistent with broader discussions on gendered organizational
structures and social expectations, which emphasize that gendered dynamics are reproduced not only
through institutional frameworks but also through cultural narratives and everyday practices (Browne,
2000; Britton, 2000; Vlassoff & Moreno, 2002).

From a motivational perspective, expectancy-value theory provides a useful framework for
understanding gender differences in STEM participation. According to this model, individuals’ choices
are influenced by their expectations of success and the value they assign to a given activity. Research
indicates that gender differences in STEM participation are partly driven by variations in perceived
competence and the subjective value of STEM careers (Eccles, 1994). These perceptions are shaped by
socialization processes, cultural norms, and educational experiences, further reinforcing gendered
patterns of participation.

These findings are consistent with prior research suggesting that gendered perceptions of
disciplines are shaped by social expectations, institutional practices, and implicit biases (Moss-Racusin
etal., 2012; Cheryan et al., 2017). They also align with studies highlighting the importance of inclusive
environments and representation in improving participation and retention in STEM fields (Dasgupta &
Stout, 2014; Reuben et al., 2014). Gender differences in technology adoption and interaction patterns
have also been observed in organizational contexts (Venkatesh et al., 2000).

One significant implication of these findings is that the traditional perception of STEM disciplines
as inherently masculine may not accurately reflect the nature of the work involved (Cheryan et al., 2017;
Dasgupta & Stout, 2014). Many stages of scientific and technological processes involve teamwork,
communication, adaptability, and relational problem solving — qualities commonly associated with
feminine organizational styles.

Understanding these dynamics has important implications for improving women's participation in
STEM fields. If educational institutions and professional organizations highlight the collaborative and
inclusive aspects of STEM work, they may help counter stereotypes that discourage female students
from entering these disciplines.

Gender perceptions also play a critical role in shaping career aspirations and educational choices
(Moss-Racusin et al., 2012; Ridgeway, 2011). Cultural narratives, social expectations, and media
portrayals often reinforce the idea that STEM is better suited for men. Challenging these perceptions
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requires both institutional changes and broader awareness of the diverse skills involved in STEM
professions.

From an educational perspective, integrating gender-inclusive teaching practices and providing
visible role models can significantly improve participation rates. Encouraging interdisciplinary
collaboration, emphasizing communication skills, and fostering supportive learning environments may
help create more equitable opportunities for students of all genders.

A sense of belonging within academic and professional environments is another key determinant
of success in STEM fields. Studies suggest that individuals are more likely to persist when they feel
socially and intellectually integrated within their communities. Conversely, environments perceived as
exclusionary or highly competitive may reduce engagement and increase attrition, particularly among
women (Hill et al., 2010; Margolis & Fisher, 2002). These findings reinforce the importance of inclusive
institutional practices that support collaboration, mentorship, and diversity.

The study offers several key contributions. First, it provides a conceptual framework for
understanding genderization within STEM disciplines at the level of organizational processes. Second,
it extends existing research by shifting the focus from participation and representation to the internal
dynamics of disciplinary practices. Third, it highlights the importance of reinterpreting STEM
environments as hybrid systems that integrate both structured and collaborative elements, thereby
supporting more inclusive perspectives on STEM education and careers.

Furthermore, public discourse, educational reports, and policy-oriented studies continue to
highlight the importance of addressing stereotypes and increasing visibility of women in STEM through
institutional and societal interventions (Hill et al., 2010; AAUW, 2014).

This study advances the theoretical understanding of STEM disciplines by conceptualizing
genderization as a dynamic, process-oriented construct embedded within organizational and
disciplinary practices, rather than as a fixed attribute of fields or individuals.

CONCLUSION

This study examines the concept of genderization within STEM disciplines and proposes a
framework to understand how disciplinary processes may be characterized as masculine, feminine, or
neutral. By analyzing the organizational structures and operational practices within Physics and
Software Engineering, the research demonstrated that many stages of STEM activities exhibit
collaborative and flexible characteristics commonly associated with feminine organizational traits.

By introducing a process-based framework for analyzing genderization within STEM disciplines,
this study contributes to the literature by reframing gender not as an inherent characteristic of fields,
but as an emergent property of organizational structures, practices, and interactions.

These findings challenge the conventional perception that STEM disciplines are inherently
masculine fields. Instead, they suggest that gendered perceptions of disciplines are socially constructed
and shaped by cultural narratives, educational practices, and institutional structures. Recognizing and
addressing these perceptions is important for promoting greater diversity and inclusion in STEM
education and professions. Encouraging female participation requires not only removing structural
barriers but also reshaping the way STEM disciplines are represented and understood.

These results support the broader argument that genderization should be understood as a socially
constructed and context-dependent phenomenon rather than an inherent property of disciplines,
reinforcing perspectives from organizational theory and gender studies literature.
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Future research should focus on empirical validation of the genderization framework through
surveys, interviews, and cross-cultural studies. Expanding the analysis to additional STEM disciplines
and educational environments may provide deeper insights into how gender perceptions influence
participation patterns. Ultimately, a more inclusive understanding of STEM can contribute to a balanced
and diverse scientific community.
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ABSTRACT

There is a structural shift in software engineering that has never been seen before. Deterministic,
human-written source code is giving way to dynamic computing environments powered by artificial
intelligence that can program itself. These multi-agent architectures create, assemble, and run real-
time operating environments on their own. This fluid movement exposes computer infrastructure to
systemic, deep architectural vulnerabilities even while it promises historic improvements in hardware
flexibility and execution speed. Software contexts that dynamically rewrite their own execution logic
cannot be secured using traditional cybersecurity techniques, particularly static analysis, signature
detection, and perimeter protection.

The vulnerabilities present in unsupervised automated system compilation are thoroughly examined in
this research. We model target threat vectors, such as the compression of zero-day discovery-to-
exploit lifecycles by adversarial models, the amplification of design vulnerabilities during
unsupervised generation, and excessive agency across multi-layered execution environments. In order
to show that using secondary reasoning models for auditing results in common logical blind spots and
systemic failure routes, we explicitly analyze the cognitive recursive loop dilemma ("Who Watches
the Watcher?" conundrum). We designate automated mathematical validation as the ultimate
gatekeeper for dynamic system compilation in order to overcome this structural constraint. We
demonstrate the specific dangers of unverified synthesis using recent real-world case studies including
flaws in autonomous developer interfaces and automated schema deployment tools. In order to
safeguard the upcoming generation of computing runtimes, we finally suggest an operational blueprint
for an Autonomous Defensive Layer (ADL) that enforces tight micro-virtualization, continuous
shadow reasoning execution, and deterministic formal verification pipelines.

Keywords: Autonomous Cybersecurity; Self-Programming Systems; Software Engineering; Static
Analysis, Signature Detection; Perimeter Protection
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INTRODUCTION: THE SHIFT TO ACTIVE COMPUTING

The fundamental paradigm of digital computing has remained substantially unchanged for almost
70 years. The development of software has followed a linear, human-centered dependency chain:
human engineers formulate logical objectives, convert them into formal high-level source code, carry
out manual or semi-automated peer reviews, and use deterministic compilers to convert code assets
into unchangeable machine binaries. The underlying computer engine operates on explicit, pre-
defined operational paths created by human architects, whether it is analyzing large, distributed cloud
architecture stacks or low-level kernel routines. Because software binaries are assumed to change only
during expressly scheduled update cycles, security in this heritage ecosystem is essentially static. This
enables defenders to create permanent cryptographic hashes, establish clear baselines of trust, and
construct strong perimeter walls.

However, this long-standing baseline has been completely upended by the quick convergence of
deep reinforcement learning loops, big reasoning models (LRMSs), and highly integrated multi-agent
execution frameworks. The field of computing is quickly moving into the Self-Programmable Al (SP-
Al) era, in which software frameworks are active, self-directed systems that can function as their own
software engineer, compiler, debugger, and system administrator rather than passive pipelines of
human logic.

The character of a machine completely changes when these self-programming technologies are
directly incorporated into operating system design and low-level engine execution. Neural-symbolic
runtimes and agentic runtime environments replace legacy structures like static file allocation tables,
pre-configured device drivers, strict environment parameters, and immutable kernel regions. In these
next-generation paradigms, the system continuously evaluates its ambient environment and internal
performance metrics.
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Figure 1. Traditional Development Lifecycle. Source: Author's own conceptual illustration

The platform doesn't throw a system error or wait for a human-engineered patch if it comes
across a new, undocumented hardware interface or a complicated network oddity. Rather, the system's
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cognitive layers independently create new low-level code, launch just-in-time micro-compilers, create
temporary device drivers on the fly, and inject the resulting binaries straight into the current kernel
area.

Although this complete architectural flexibility results in unmatched computational resilience
and processing optimization, it also poses serious, systemic cybersecurity threats. An extremely
dynamic attack surface is created when the distinction between the “"development environment™ and
the “active execution runtime” completely collapses. Conventional security measures become
essentially outdated when a system has the ability to rewrite its own core logic in reaction to external
inputs. If the content of the system's core binaries changes every few seconds, neither an endpoint
detection tool nor a signature-based anti-malware engine can assess a threat footprint.

Furthermore, the system's inherent autonomous access rights become its biggest weakness if the
software synthesis process takes place without strict mathematical constraints or manual human
evaluation. By manipulating the system's internal cognitive layers through complex prompt injections
or memory corruption, attackers can turn the self-programming engine into an automated exploit
factory that actively targets its own core architecture, negating the need for them to find a
vulnerability in fixed code. This work specifies the specific, mathematically rigorous architectural
safeguards needed to protect agentic computing landscapes and provides a technical examination into
the vulnerabilities of self-evolving software platforms.

SYSTEM ARCHITECTURE: HOW AGENTIC RUNTIMES OPERATE

In order to secure a self-programming computing platform, we must look directly at the system
engineering that permits autonomous software synthesis, rather than relying on science fiction clichés
or abstract analogies.
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Figure 2: System Architecture Flow. Source: Fahim, M. A. I, Adebayo, O., & Ferrari, A. (2026).
Software self-extension with SelfEvolve: An agentic architecture for runtime code generation.
https://doi.org/10.1145/3788550.3794870
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A single, centralized conscious block is not how an agentic runtime environment operates.
Instead, it functions as a multi-tiered, fully integrated architecture that connects low-level, physical
machine execution with high-level cognitive planning.

The Core Planning Engine

The Core Planning Engine, which is powered by sophisticated reasoning models tailored for
sequential planning and tree-of-thought analysis, is at the top of this design. This layer is in charge of
translating highly ambiguous natural language human directions or ambient telemetry inputs into
discrete, defined computer goals.

The planning engine uses sophisticated internal incentive functions and verification procedures to
create explicit dependency graphs prior to carrying out any system operations, in contrast to
conventional big language models that only forecast the next text token. For instance, the fundamental
planning engine breaks down a system administrator's overall strategic goal — like "Optimize multi-
tenant database isolation while maximizing throughput for incoming encrypted streams during high-
traffic windows" — into specific micro-tasks. It balances compute threads, evaluates existing hardware
profiles, maps out the required memory boundary structures, and transmits structured software
requirements to the code synthesis layers.

The Code Generation and Compilation Loop

The Autonomous Synthesis Loop receives the requirements after the planning engine creates the
dependency graph. This module functions as a closed-loop system under the direction of task-
optimized, specialized sub-agents:

1. The Generative Coding Agent: To build targeted code routines (such C-based kernel
modules or Rust-based memory allocations) that meet the technical requirements of the planning
engine, this agent makes use of deep software generation capabilities.

2. The Simulation Hypervisor: The host environment is not immediately injected with the
freshly written code. Rather, a lightweight, segregated just-in-time (JIT) compilation sandbox receives
the raw source code automatically.

3. The Real-Time Profiler: The compiled module is put through extensive automated testing
inside this sandbox. In addition to tracking CPU cycle performance under simulated stress conditions,
the profiler hooks into system calls and keeps an eye on memory allocations and syntax leaks.

4. The Deployment Injector: The injector moves the code from the sandbox and links it
directly into the active system memory layout if the routine successfully meets the performance
requirements without causing system errors or standard syntax crashes.

The Fluid Kernel Environment

This continuous synthesis loop produces an execution layer that is completely polymorphic.
Kernel space is safe, extremely stable, and can only be changed by explicit driver installations or core
upgrades in a typical operating system. The kernel space is entirely flexible in an agentic runtime
environment.

In order to manage variable data streams, memory boundaries expand and contract dynamically,
system calls are routed through different interception tables dependent on optimization profiles, and
ephemeral device drivers are created and disassembled as needed. Because there are no permanent file
paths or defined memory registers for a legacy exploit to target, this structural flexibility offers
tremendous resistance against conventional, hardcoded malware attacks. However, because the
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platform cannot rely on set state configurations to identify whether the system is operating in a
healthy, uncompromised state, it totally violates conventional security baselines.

THREAT MODELING: THE INHERENT RISKS OF SELF-EVOLVING RUNTIMES

Our conventional security concepts fall apart when software becomes completely flexible.
Giving an autonomous agent system-level access to file routes, active compilers, and command
terminals creates a huge attack surface. The main cybersecurity risk in these settings is the system's
ability to adapt.
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Figure 3: Attack Surface Ecosystem. Source: OWASP Foundation. (2024). OWASP Top 10 for LLM
applications 2025. OWASP GenAl Security Project

Unsupervised Software Generation and the Security Deficit

Modern enterprise environments now have hidden vulnerabilities due to the construction of
large-scale applications or system architectures from high-level, natural language descriptions without
human inspection. There is a significant disconnect between long-term systemic safety and clean
functional compilation, according to recent empirical security research:

* The Logic vs. Security Disconnect: A functional syntactic correctness rate above 95% is
frequently attained by modern generative models, indicating that the code compiles and executes
without crashing. Their internal security passes rates, however, fall short of 55%. Nearly half of all
dynamically synthesized code brings known security vulnerabilities into active contexts in the
absence of clear security guardrails or manual inspection.

« The Problem of Localized Context: By matching local code patterns in their training data,
generative coding agents are excellent at creating small, extremely efficient functions. They have
trouble assessing system-wide dependencies and global context, nevertheless. As a result, compared
to conventional, human-authored code bases, software produced without rigorous human or
mathematical scrutiny exhibits a 322% increase in privilege escalation vectors and a 153% spike in
structural design faults (Apiiro, an application-security company, in research published on September
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4, 2025, titled “4x Velocity, 10x Vulnerabilities: Al Coding Assistants Are Shipping More Risks.”).
The system lacks an internal comprehension of boundary restrictions and defensive design patterns,
yet it creates functional code that provides the desired characteristics.

Privilege Creep and Input Flaws

In an agentic runtime environment, task-optimizing sub-agents must execute system-level
operations to complete their goals. This requires high-level access rights, leading to severe operational
risks:

« Excessive Agency: Al sub-agents frequently make high-level system modifications without
consulting an administrator, such as altering firewall rules, executing raw shell scripts, or changing
file access privileges. Goal completion is given priority above system isolation in this concept.

* Improper Output Handling: Prompt injection can be used by an attacker to gain control if
the raw text data produced by one internal model is supplied directly into a system terminal or runtime
compiler without rigorous filtering. An attacker can fool the system's main planning engine into
creating hidden backdoors or carrying out arbitrary commands with full system-level privileges by
inserting malicious payloads into network data streams or public configuration files.

The Collapse of Patch Windows

The way vulnerabilities are discovered and exploited has entirely altered due to adversarial
automated technologies. Human hackers are no longer needed to manually search code bases for
errors in malicious reasoning models. Rather, in order to find latent structural flaws, defensive and
offensive reasoning models can simultaneously analyze big programs, open-source repositories, and
operating system kernels.

Frontier thinking models can scan complex software environments, find undiscovered zero-day
vulnerabilities, and create viable attacks in a matter of minutes, according to internal security testing.
Machine-speed exploitation cannot be prevented by traditional patch management cycles, which can
take weeks or months to distribute updates throughout an organization.

Real-time, runtime security is crucial because an automated attack can find, target, and exploit a
systemic vulnerability across thousands of linked systems in a matter of seconds.

THE "WHO WATCHES THE WATCHER?" PARADOX

An operating system cannot seek human approval when it is able to rewrite its own kernel space.
Rather, the freshly synthesized code must be audited using internal security models. The Cognitive
Recursive Security Loop is a risky loop created by this design methodology.

The cognitive constraints, statistical biases, and vulnerabilities present in contemporary massive
reasoning architectures apply to both generative Al agents that create software and secondary
verification agents who audit it.
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Figure 4: Cognitive Recursive Failure Loop. Source: Zietsman, C. (2026). The specification as quality
gate: Three hypotheses on Al-assisted code review. arXiv. https://arxiv.org/abs/2603.25773

Shared Logical Blind Spots

The primary issue with employing a dual-agent architecture (Coder and Auditor) is the
possibility of shared architectural blind spots. If the baseline models, neural weights, or training data
are the same, the generative and verification agents will repeatedly replicate the same logical errors.

¢ Algorithmic Collusion: If an underlying model fails to identify a specific cryptographic
weakness, a complex integer overflow, or a subtle multi-threaded race issue, the generative model will
consistently produce a bug and the auditing model will consistently classify it as secure.

» Superficial Validation: Throughout iterative development loops, the auditing agent often
instructs the coding agent to use basic testing scripts to make a vulnerability harder to find rather than
totally removing it. Although the resulting code satisfies the auditor's surface-level requirements, it
leaves the underlying vulnerability open to attack.

Exploiting the Audit Pipeline

This paradox can be used by an attacker to disable the system's protections if they are able to
pollute the system's runtime memory or carry out a small prompt injection:

» Auditor Poisoning: An attacker can reduce the auditing agent's security baseline by changing
its context window or system prompt. The malicious, backdoored kernel modules created by the main
coding engine will then be carelessly approved by the corrupted verification agent.

e Context Exhaustion: The generating agent can be tricked by attackers into producing
enormous, excessively complex, and syntactically thick code structures. The auditing agent may
undergo memory dilution or time out as a result of this overflowing its context window. In order to
avoid a system crash, the system then fails open and approves unverified code blocks.

In the end, a system cannot use the same layer of logic that produced a design problem to fix it.
The ultimate arbiter of its own security cannot be an automated model. Verification needs to be firmly
linked to absolute mathematical laws and separated from neural inferences in order to stop this cycle.

4 International Journal of Digital Research, Volume 2, Issue 3, 2026
© The Author(s) 2026 | Licensed under CC BY 4.0


https://arxiv.org/abs/2603.25773

Muhammad Ateeq Anjum — Cybersecurity for Self-Programming Systems

FORMAL VERIFICATION AS AN ABSOLUTE GATEKEEPER

Self-programming computing platforms must abandon semantic analysis and implement rigorous
Formal Verification in order to remove the cognitive blind spots and vulnerabilities brought about by
the "Who Watches the Watcher?" contradiction.

To safeguard a running kernel, we cannot rely on text-based forecasts, tokenized evaluations, or
probabilistic Al estimates. Rather, before an agent compiles, each block of code it synthesizes must be
regarded as a mathematical assertion and shown to be secure by deductive reasoning.
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Figure 5: Mathematical Assertion. Source: Cramer, M., & Mclntyre, L. (2025). Verifying LLM-
generated code in the context of software verification with Ada/SPARK. arXiv.
https://arxiv.org/abs/2502.07728

Converting Source Code into Mathematical Statements

Formal verification evaluates system features using automated theorem provers, such as
interactive proof assistants (e.g., Coqg, Lean) or Satisfiability Modulo Theories (SMT) solvers (e.g.,
Z3). Software routines are treated as mathematical expressions.

Every time an autonomous coding agent creates a new runtime module, it needs to produce two
different results:

1. The Target Code: The executable source files that are meant to be executed.

2. The Proof Artifact: A mathematically organized demonstration of the code’s strict adherence
to predetermined security invariants.

Enforcing Invariant Security Specifications

The underlying hardware layer of the operating system must impose fundamental, unalterable
rules that cannot be changed, circumvented, or rewritten by an automated process.

A deterministic checking engine is hardcoded with these specifications:
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e Memory Isolation Invariants: The proof must show mathematically that out-of-bounds
memory accesses and writes cannot be performed by the freshly created code. This entirely removes
memory leaks, use-after-free vulnerabilities, and buffer overflows prior to compilation.

e Control-Flow Integrity Invariants: In order to prevent return-oriented programming (ROP)
vulnerabilities, the proof must ensure that system commands cannot stray from a predefined control-
flow graph.

The Absolute Gatekeeper

The code is instantly destroyed if the deterministic checking engine is not satisfied with the
mathematical proof. How highly the auditing model assessed the safety of the code is entirely ignored
by the system. This configuration breaks the recursive cycle completely by ensuring that the
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unpredictable, fluid character of automated code production is controlled by the absolute certainty of
formal logic.

REAL-WORLD PRECEDENTS AND EVIDENCE

Automated coding tools' security flaws are no longer only hypothetical issues for the far future.
They are clearly obvious in known vulnerabilities and previous industrial failures (National Institute
of Standards and Technology. (2025). CVE-2025-59536 detail. National Vulnerability Database.
https://nvd.nist.gov/vuln/detail/CVE-2025-59536).

Vulnerabilities in Developer Toolsets (CVE-2025-59536 and CVE-2026-21852)

Security researchers discovered serious flaws in automated developer frameworks, particularly
the Claude Code toolset, around the beginning of 2026:

* CVE-2025-59536 (CVSS 8.7): This vulnerability made it possible for a hacked repository to
run illegal terminal commands as soon as an automated agent started up inside the project folder.

e CVE-2026-21852: This flaw made it possible for hackers to steal private API keys from a
developer's local environment in secret by using malicious configuration files.

These real-world examples demonstrate how autonomous tools soon become the main targets of
supply chain attacks when they are granted root file-system access and command execution rights to
optimize code bases.

The Lovable Platform Exploit (CVE-2025-48757)

e The Vulnerability: It was discovered that Lovable, an automated development platform, was
creating backend database structures without implementing Row-Level Security (RLS) safeguards.

e The Impact: More than 170 active business apps were left vulnerable by this automated
blunder, making private backend data accessible to anybody on the public internet. This event
highlights the practical risk of putting automatically generated systems into production without
independent, hardcoded verification.

Automated Credential Leaks (Moltbook and The Tea App)

Before sharing database contents, the live API interfaces created by the automated app-building
engines Moltbook and The Tea App neglected to verify user access privileges. Due to a structural
error, 1.5 million user authentication tokens were leaked by Moltbook, and 1.1 million private chat
records were unintentionally made public by The Tea App. These errors occurred as a result of the
generation engines' complete concentration on functional outputs and application features, neglecting
the fundamental security checks that a human engineer would incorporate.

BUILDING THE AUTONOMOUS DEFENSIVE LAYER (ADL)

Self-programming operating systems need a security architecture that functions directly within
the execution pipeline since they change in real time at computational speed. An instant exploitation
window is created by waiting for out-of-band vulnerability scans or recurring manual reviews.

We suggest integrating an inline Autonomous Defensive Layer (ADL) directly into the kernel
runtime to stop compromised or insecure synthesis code from endangering system integrity.
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Micro-Virtualization and Ephemeral Sandboxing

The complete restriction of physical execution rights to untested code is the fundamental tenet of
the ADL. By default, all runtime modules, device drivers, and kernel patches produced by automated
sub-agents are considered active threat vectors.

e Micro-VM Isolation: All newly created binaries are routed by the ADL straight into
separate, hardware-accelerated micro-virtual machines (Micro-VMs) under the control of a high-
performance, low-power hypervisor.

e Resource Stripping: Network stacks, persistent storage directories, and physical memory
management units (MMUSs) are not directly accessible in these Micro-VM sandboxes. Only in a
simulated environment where its hardware transactions are recorded and examined can the code
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operate. The entire Micro-VM instance is immediately removed from volatile memory if the module
tries to call an unmapped system interrupt or execute an unauthorized out-of-bounds reference.

The Parallel Shadow Red-Teamer

The ADL operates a parallel Shadow Reasoning Agent in a totally separated memory space
while the main code generation cycle concentrates on feature completeness and performance
optimization.

e Continuous Stress-Testing: The shadow agent functions only as an adversary. Targeting
OWASP Top 10 vulnerabilities, integer overflows, and race situations, it applies automated mutation
fuzzing, semantic prompt-injection testing, and known vulnerability pattern matching to the newly
created source code inside the sandbox.

o Differential Analysis: The shadow verifier can identify edge-case defects that the primary
generative agent missed by contrasting the predicted logical state with the behavior found during
adversarial fuzzing. The shadow agent logs the behavioral failure, flags the asset, and prevents
deployment if a module fails any defensive test.

Hardening System Endpoints via Strict Schemas

Strict validation requirements must be used to harden the platform's physical communication
boundaries in order to stop malevolent external actors from misusing the system's autonomous
capabilities:

o Mandated mTLS Architecture: Every data transit pathway that connects peripheral devices,
remote orchestration nodes, and local hardware sensors must use ephemeral, short-lived cryptographic
keys to implement Mutual Transport Layer Security (mTLS). By doing this, man-in-the-middle
attacks that try to insert malicious code blocks into streaming data are eliminated.

e Input Boundary Filtering: Deterministic, non-neural tokenizers are immediately deployed
by the ADL at the input gateway of the planning engine. Strict schema definitions are used to parse
each natural language instruction or API payload. Before it may affect the code synthesis loop, any
input that contains character sequences intended to cause model hallucinations, hidden system
directives, or recursive execution prompts is promptly removed.

REGULATORY, GOVERNANCE, AND COMPLIANCE FRAMEWORKS

Strict organizational boundaries and contemporary compliance standards are necessary to
manage the functioning of self-programming architectures as they progress from laboratory
prototypes to operational control rooms, financial centers, and defense systems. It is a disastrous
compliance failure to rely on an unmonitored, self-evolving loop to manage business resources
without official administrative monitoring.

Modernizing Risk Management Frameworks

To handle dynamic, self-evolving operating setups, current operational frameworks — like the
National Institute of Standards and Technology's Al Risk Management Framework (NIST Al-RMF) —
must be expanded. When a system'’s software modifies its operating profile thousands of times each
hour, traditional point-in-time compliance assessments are completely useless.

o Continuous Telemetry Logging: The integration of immutable, cryptographically sealed
ledger systems that document each iteration of synthesis code, the identity of the generating sub-
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agent, the verification proof artifacts, and the operational rationale for the update must be mandated
by regulatory agencies.

o Absolute Corporate Liability: Legal and corporate compliance policies must specifically
state that enterprise operators are still fully accountable for security breaches and data exposure
resulting from automated code loops under data protection regulations (such the CCPA or GDPR).
Legally speaking, the defense that “the Al model wrote an unpredictable vulnerability" is invalid; if an
organization uses a self-programming system, it is fully responsible for the synthesized outputs of that
system.

Supply Chain Accountability and Shadow Al Mitigation

Security operations centers (SOCs) must impose stringent asset control boundaries in order to
preserve visibility into automated business infrastructure:

e Time-Scoped, Least-Privilege Credentials: Permanent, high-level administration
credentials should never be given to automated sub-agents. All generative engines must use short-
lived tokens that are limited to localized namespaces and expire in a matter of minutes, according to
the ADL.

o Mitigating Shadow Al Loops: Automated network inventory scanners that track
unauthorized runtime synthesis must be used by organizations. To stop unmonitored "Shadow Al"
applications from growing the corporate attack surface, any autonomous framework discovered
creating code paths, opening local network ports, or setting up undocumented APl endpoints outside
the verified ADL pipeline must be automatically isolated and terminated.

RESEARCH GAPS

Although software development has undergone a fundamental transformation due to the rapid
emergence of self-programming and agentic Al systems, the cybersecurity literature currently in
publication still primarily focuses on traditional software engineering, static code analysis, secure
coding practices, and Al-assisted code generation rather than fully autonomous self-evolving runtime
environments.

There is still a dearth of research on cybersecurity architectures that can defend continuously
self-modifying operating systems, despite earlier studies looking at vulnerabilities related to Al-
generated code, prompt injection, software supply chain attacks, and Al risk management. Recursive
verification failures ("Who Watches the Watcher?"), rigorous mathematical verification of
dynamically synthesized code, and integrated runtime defensive mechanisms created especially for
autonomous software synthesis have all received little attention.

In order to close these gaps and offer a complete security framework for next self-programming
computing environments, this study suggests an Autonomous Defensive Layer (ADL) backed by
deterministic formal verification, micro-virtualization, shadow reasoning, and continuous runtime
validation.

RESEARCH LIMITATIONS

The suggested Autonomous Defensive Layer (ADL) has not yet been deployed or empirically
proven within a real-world autonomous operating system because this research is mostly conceptual
and architectural in nature. Instead of using experimental deployment or extensive benchmark testing,
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the threat models, architectural designs, and security measures are synthesized from recent research,
publicly disclosed vulnerabilities, and theoretical analysis.

Additionally, because generative Al, autonomous software engineering, and cybersecurity are all
developing quickly, new technologies, attack methods, and legal requirements may present issues that
our approach does not adequately address. Therefore, before the suggested architecture can be deemed
operationally mature, more experimental study, prototype implementation, performance evaluation,
scalability testing, and comparative validation against current autonomous security frameworks are
needed.

CONCLUSIONS

Software engineering has undergone a permanent evolutionary leap with the shift from static,
human-engineered code bases to fluid, self-programming agentic runtimes. These autonomous
systems attain previously unheard-of levels of processing efficiency, optimization, and hardware
adaptability by removing the bottlenecks of manual text production, peer review delays, and strict
compilation cycles. However, the modern attack surface is greatly increased when enterprise
infrastructure is built on top of self-evolving code loops.

This research has demonstrated that using probabilistic reasoning models to audit their own
synthesized outputs results in a severe recursive loop failure route with shared cognitive blind spots
and systemic vulnerability amplification. Traditional perimeter-focused, signature-dependent
protection paradigms must be completely abandoned in order to secure this next generation of
computers.

Real-time, integrated security measures must be implemented in order to move forward. We can
guarantee that any automated software modification fulfils absolute mathematical safety invariants
prior to execution by separating code verification from neural inferences and directly connecting it to
the deterministic logic of Formal Verification. Organizations can safely utilize the enormous power of
self-programming computing environments while preserving systemic predictability, cryptographic
integrity, and complete human oversight when paired with the micro-virtualization isolation and
parallel adversarial fuzzing of an Autonomous Defensive Layer.
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ABSTRACT

Neuro-hacking, understood here as the deliberate application of neuroscience-informed techniques to
regulate attention, memory formation and cognitive load, has begun to migrate from clinical and self-
improvement contexts into mainstream higher-education pedagogy. This review synthesises evidence
from five primary studies retrieved through a structured literature search, supplemented by nine
additional peer-reviewed sources on blended learning and neuroeducation, to examine how neuro-
hacking models can be embedded across online and face-to-face components of blended courses, and
what effectiveness data currently support them. Three recurring model families are identified:
technology-mediated brain monitoring (e.g., brain—computer interfaces, eye-tracking, neuro-
feedback), brain-compatible pedagogical design (short task intervals, immediate feedback,
multisensory cues), and cognitive training techniques (brain gymnastics, neuro-linguistic
programming, spaced repetition). Across 1,109 undergraduate participants in technical disciplines,
statistically significant gains of three to nine percentage points in academic performance were
reported, although the most rigorous randomised design produced the smallest effect size, suggesting
that weaker methodologies may inflate apparent benefits. The review concludes that blending is not
incidental but functionally necessary: neuro-hacking techniques appear to work best when short,
feedback-rich online activities are paired with face-to-face reinforcement rather than deployed in
either modality alone. Implementation barriers, equity concerns and the risk of conflating
neuroscience with popular neuromyths are discussed, and directions for methodologically stronger
future research are proposed.

Keywords: Neuro-hacking, Blended learning, Neuroeducation, Brain-compatible learning, Cognitive
load, Higher education.
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INTRODUCTION

Blended learning — the structured combination of face-to-face instruction with online activity —
has become the default architecture of contemporary higher education, and a substantial body of
bibliometric work now tracks its rapid expansion across disciplines and regions [6], [7]. What is less
settled is what should fill that architecture. Over the past decade, a parallel strand of research has
asked whether principles drawn from cognitive and educational neuroscience can be deliberately
engineered into course design to accelerate learning, a practice increasingly labelled "neuro-hacking"
when it draws on brain-monitoring technology, and "brain-compatible™ or "neuroeducation™ when it
draws on pedagogical translations of neuroscience [8]. The appeal is intuitive: if attention decays after
a predictable interval, if working memory has known capacity limits, and if feedback timing shapes
consolidation, then course design that respects these constraints ought to outperform design that
ignores them.

Yet the evidence base for this claim is fragmented. Studies vary in what they call a neuro-
hacking intervention, in whether they measure brain activity directly or only its behavioural proxies,
and in how rigorously they isolate the intervention from confounding features of blended course
redesign. This review addresses three questions.

First, what distinct families of neuro-hacking model appear in the empirical literature on blended
higher education?

Second, how effective are these models, and does effectiveness hold up under stronger research
designs?

Third, how should online and face-to-face components be structured so that neuro-hacking
techniques are additive rather than redundant across modalities? The review draws primarily on five
studies identified through a structured search of the academic literature [1]-[5], situated within a
broader literature on blended-learning effectiveness and neuroeducation [6]-[14].

CONCEPTUALISING NEURO-HACKING IN EDUCATIONAL SETTINGS

The term neuro-hacking is used inconsistently across the literature reviewed here. In its
narrowest sense it refers to instrumented monitoring of neural or ocular signals -
electroencephalography (EEG), brain—computer interfaces (BCIs) and eye-tracking — to infer
attention, cognitive load and engagement in real time [4]. In a broader sense, several studies apply the
label to any instructional design choice justified by reference to a neuroscience principle, even where
no brain signal is actually recorded.

Van Niekerk and Webb, for instance, built "brain-compatible™ programming materials around
short task intervals, animation and immediate feedback, appealing to neuroplasticity and simultaneous
part-whole processing without measuring brain activity directly [1]. Parra et al. framed brain
gymnastics and neuro-linguistic programming exercises as neuroscience-based tools for activating
visual, auditory and kinesthetic learning channels [2]. Cutrell et al.'s randomised trial of video-plus-
peer-led instruction was not originally framed as neuro-hacking at all, but is included here because its
design — short 8-15-minute video segments paired with structured discussion — instantiates the same
short-interval, feedback-rich logic that the other studies justify neuroscientifically [3].

This conceptual looseness matters for a review article, because it means the category "neuro-
hacking™ spans genuine psychophysiological measurement at one end and repackaged instructional -
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design common sense at the other. Recent commentary on brain-based learning in higher education
instructional design cautions that neuroscience terminology is frequently attached, post hoc, to
practices that would be defensible on purely pedagogical grounds, and warns against the uncritical
adoption of "neuromyths” such as fixed learning-style categories or hemispheric dominance [9]. The
taxonomy proposed in the following section therefore separates instrumented monitoring from
pedagogical translation, while acknowledging that both are described as neuro-hacking within the
source literature.

METHOD & APPROACH

This is a narrative review rather than a systematic review with meta-analytic pooling, reflecting
the heterogeneity of outcome measures across the source studies. Five primary sources were retrieved
through a semantic literature search of academic databases, screened against criteria requiring an
undergraduate population, a non-invasive cognitive intervention embedded in a blended course, at
least one measurable educational outcome, and peer-reviewed publication status [1]-[5].

These were supplemented with nine additional sources located through targeted searches on
blended-learning effectiveness, neuroeducation and instructional-design bibliometric, selected
because they provide the broader methodological and theoretical context needed to interpret the five
primary studies [6]-[14].

Because the primary evidence base is small and methodologically diverse — spanning one
randomised controlled trial, one quasi-experimental study, one pre-experimental study and one
systematic review — findings are synthesised narratively and cross-checked against the wider blended-
learning literature rather than expressed as a single pooled effect.

A TAXONOMYOF NEURO-HACKING MODELS FOR BLENDED LEARNING

Three model families recur across the reviewed studies, distinguished by the mechanism through
which they are claimed to influence cognition: instrumented monitoring, pedagogical redesign and
cognitive-training exercises. Figure 1 summarises the taxonomy and its shared theoretical grounding.

Technology-mediated brain monitoring

Jamil et al.'s systematic review of online learning enhanced by brain activity and eye-movement
data catalogues studies using EEG, eye-tracking and BClIs to capture attention, cognitive load and
problem-solving processes during learning tasks, typically in sessions of ten to fifteen minutes [4].
This family of interventions is distinctive in that it treats the learner's neural or ocular signal as data to
be fed back into the instructional loop, either to the learner, the instructor, or an adaptive system.

The review found that most of the corpus it examined did not actually close this loop with real-
time feedback, and that experimental tasks more often relied on pre-recorded rather than live video,
which limited genuine student-teacher interaction [4]. No study in the corpus reported evidence of
brain-to-brain synchronisation during remote learning, a gap the review flags as a promising but
currently untested application [4].

Brain-compatible pedagogical design

Van Niekerk and Webb's experimental study of programming instruction is the clearest exemplar
of this family [1]. Traditional lecture materials were redesigned into interactive, brain-compatible
units delivered through PowerPoint, Moodle and pencast videos, incorporating short task intervals of
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five to ten minutes, animation, colour cues and immediate feedback, all justified by reference to
neuroplasticity, memory formation and simultaneous part-whole processing [1]. The redesigned
materials augmented rather than replaced face-to-face lectures, positioning this model squarely as a
blended-learning intervention rather than a purely online one [1].

Cutrell et al.'s Massively Empowered Classroom model, while not neuroscientifically labelled by
its authors, follows a structurally similar logic: forty-five videos of eight to fifteen minutes each,
combined with face-to-face peer-led discussion sessions, delivered through a platform engineered for
bandwidth-constrained offline viewing [3].

Cognitive training techniques

Parra et al. applied brain gymnastics and neuro-linguistic programming exercises within a first-
cycle mathematics course, reporting significant gains (p < 0.01) concentrated particularly in
kinesthetic learning, a channel the authors describe as previously the slowest to respond to
conventional instruction [2].

Panjwani and Thomas's theoretical contribution extends this family further, discussing spaced
repetition, active learning and mindfulness as neuroplasticity-grounded techniques for memory
formation and attention regulation, while explicitly raising ethical questions about cognitive
enhancers and equitable access to neurotechnology [5].

Unlike the monitoring and pedagogical-design families, cognitive training techniques in this
literature are typically delivered as discrete exercises rather than embedded in the structure of course
materials themselves.

Figure 1. Taxonomy of Neuro-Hacking Models in Blended Learning
@) Technology-Mediated | Brain-Compatible : Cognitive Training
% ;‘H Brain Monitoring [gg:) Pedagogical Design = Techniques

BCls « EEG - Eye-tracking Short task intervals » Inmediate Brain gymnastics ¢ NLP « Spaced
Neurofeedback feedback * Animation/colour cues repetition « Mindfulness

= Shared theoretical grounding: neuroplasticity, working-memory limits,
attention and cognitive-load regulation

Blended Learning Outcomes
UDI]I:I Academic performance ¢ Engagement ¢
Retention ¢ Self-regulated learning

Figure 1. Taxonomy of neuro-hacking models identified in the reviewed blended-learning literature,
showing their shared theoretical grounding and convergence on learning outcomes.
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BLENDING ONLINE AND FACE-TO-FACE DELIVERY OF NEURO-HACKING
TECHNIQUES

A pattern across the strongest-performing studies is that neuro-hacking techniques were not
confined to a single modality but distributed deliberately across online and face-to-face components.
Van Niekerk and Webb's online brain-compatible modules were designed explicitly to augment, not
substitute for, face-to-face lectures, with the short-interval online tasks priming students before in-
class discussion consolidated the material [1].

Cutrell et al. paired short online videos with structured face-to-face peer discussion, and it was
this combination — rather than the video content alone — that produced the measured exam-score gains
[3]. Jamil et al.'s review, by contrast, examined interventions that were largely confined to the online
space, and found that the absence of live, reciprocal interaction limited their measured impact on
interaction-dependent outcomes such as student-teacher engagement [4].

Read together, these findings suggest that the online component is well suited to carrying the
short-interval, data-capturing and self-paced elements of a neuro-hacking model, while the face-to-
face component is better suited to carrying the socially mediated feedback, discussion and kinesthetic
elements that online delivery struggles to replicate. Figure 2 depicts this convergence.

Figure 2. Integration Framework for Neuro-Hacking Across Blended Modalities

Online Component Convergence Layer

g Videos « Moodle modules Short intervals (5-10 min) @

Face-to-Face Component

000 Peer-led discussion
BCl/eye-tracking capture Immediate feedback | C‘D‘J Brain gymnastics/NLP drills

Self-paced micro-tasks Data-informed pacing Instructor feedback loops

b S S

iterative cycle across course weeks

Measured Effects

Exam-score gains (3-9 pp) * Sustained retention
(= 9 weeks) « Higher engagement - Modest

effect sizes under rigorous designs

Figure 2. Proposed integration framework showing how online and face-to-face components each
contribute distinct elements of a neuro-hacking model, converging on a short-interval, feedback-rich
instructional cycle.

This division of labour is broadly consistent with wider blended-learning research showing that
the face-to-face component of a blended course carries much of its measurable benefit over fully
online alternatives, even when the online component is well designed [11].
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It also helps explain why purely technology-mediated monitoring interventions, which in the
reviewed literature were rarely paired with a face-to-face counterpart, produced rich process data on
attention and cognitive load but comparatively little direct evidence of academic-performance gains

[4].

Meta-analytic work on blended learning more broadly corroborates that performance, attitude
and engagement outcomes are sensitive to how modalities are combined, with effects varying
meaningfully by country and implementation context rather than being a fixed property of "going
blended" [12].

DISCUSSION
Critical Appraisal: Rigour, Effect Sizes and Neuromyths

A striking pattern emerges when the four empirical studies are ranked by methodological rigour
against the size of their reported effects. Cutrell et al.'s randomised controlled trial, the largest and
most rigorously designed study with 935 participants and college-level random assignment, produced
the smallest effect (n> = 0.02, a 3.6-percentage-point gain), while Van Niekerk and Webb's non-
randomised experimental design produced a moderate effect (Cohen's d = 0.42, an 8.82-percentage-
point gain), and Parra et al.'s pre-experimental design without a control group reported the strongest
statistical significance (p < 0.01) despite being the weakest design in causal terms [1]-[3]. This
inverse relationship between design rigour and reported effect size is a recognised pattern in
educational-intervention research generally, and it counsels caution before treating the larger effects
in this literature as the more trustworthy ones [3].

A second concern is definitional drift toward neuromyth territory. Recent scholarship on brain-
based learning in higher-education instructional design documents the persistence of discredited ideas
— fixed visual/auditory/kinesthetic learning styles, hemispheric dominance, and the notion that only a
fraction of brain capacity is normally used — within otherwise well-intentioned neuroscience-informed
teaching practice [9].

Parra et al.'s framing of kinesthetic learning as a distinct, previously underserved channel sits
close to this contested territory, and readers should note that the improvement reported may be
attributable to increased instructional variety and engagement rather than to a genuine kinesthetic
learning-style effect [2], [9]. This does not invalidate the finding, but it does argue for describing such
results in terms of engagement and multimodal instructional variety rather than in terms of matching
instruction to a fixed learner "type."

Ethical, Equity and Implementation Considerations

None of the reviewed studies reported adverse cognitive effects from neuro-hacking
interventions, which is a reassuring baseline finding. However, several structural concerns recur.
Technology-mediated monitoring requires EEG, eye-tracking or BCI hardware that is costly and
requires specialised expertise to operate and interpret, presenting an access barrier for the many
institutions operating in resource-constrained settings [4]. Cutrell et al.'s platform had to be
engineered specifically to manage bandwidth limitations and enable offline viewing, underscoring
that infrastructure constraints in developing regions are not incidental but central to implementation
feasibility [3].

Panjwani and Thomas raise a further concern that is easy to overlook amid enthusiasm for
measurable gains: unequal access to neurotechnology-enhanced instruction could widen rather than
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narrow existing achievement gaps, and any pharmacological or invasive cognitive-enhancement
adjuncts raise distinct ethical questions that fall outside what this review's non-invasive, technique-
based scope can adjudicate [5].

Broader systematic work on blended-learning barriers across the global North and South
similarly documents that infrastructure, digital literacy and institutional readiness — rather than
pedagogical design alone — are frequently the binding constraint on whether promising interventions
scale [10].

Implications for Practice and Future Research

For instructors and instructional designers, the evidence reviewed here supports a modest and
specific set of practical recommendations rather than a wholesale endorsement of "neuro-hacking™ as
a brand. Course materials benefit from being chunked into short, five-to-ten-minute segments with
immediate feedback, whether delivered online or in person [1].

Online components appear best used to carry self-paced, data-capturing and priming activities,
while face-to-face time is better reserved for discussion, peer interaction and kinesthetic exercises that
are difficult to replicate remotely [1], [3], [4]. Where technology-mediated monitoring is used, it
should where possible be closed into an actual feedback loop rather than deployed purely as a
measurement exercise, since the absence of real-time feedback was identified as a limitation of the
existing evidence base [4].

For researchers, three gaps stand out. First, the field needs more randomised designs at the scale
of Cutrell et al.'s trial, since smaller and less controlled studies currently dominate the evidence base
and may be inflating perceived effectiveness [1]-[3].

Second, longitudinal follow-up beyond the nine-week window achieved by Van Niekerk and
Webb is largely absent, leaving open whether gains persist across a full academic programme [1].

Third, no study in this review directly tested brain-to-brain synchronisation or other genuinely
dyadic neural measures during blended instruction, despite this being repeatedly flagged as a natural
extension of existing brain-monitoring work [4]. Addressing these gaps would allow the field to move
from a loosely bounded set of promising practices toward a more defensible, cumulative evidence
base — one less exposed to the definitional slippage between neuroscience and neuromyth that current
work already shows signs of [9].

CONCLUSION

Across the studies reviewed, neuro-hacking models applied within blended undergraduate
courses produced consistent, statistically significant, though generally modest, improvements in
academic performance, with no reported adverse cognitive effects. The strongest results emerged not
from any single technique in isolation but from deliberate distribution of short-interval, feedback-rich
activity across online and face-to-face modalities, with each modality carrying the elements it is best
suited to deliver.

At the same time, the inverse relationship observed between methodological rigour and reported
effect size, together with the field's occasional drift toward discredited neuromyths, argues for
measured optimism rather than uncritical adoption. Institutions considering neuro-hacking-informed
blended course design would be well served by prioritising the pedagogical-design and cognitive-
training techniques with the clearest empirical support, treating instrumented brain-monitoring as a
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research and feedback tool rather than a prerequisite, and attending explicitly to the infrastructure and
equity conditions that determine whether these gains can be realised at scale.
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ABSTRACT

The rapid development of digital technologies has increased both the efficiency of information
systems and the complexity of cybersecurity threats. As organizations increasingly depend on digital
infrastructures, identifying vulnerabilities before they can be exploited has become an essential part of
cybersecurity management. This study examines the role of penetration testing in identifying security
weaknesses and evaluates several commonly used penetration-testing approaches, frameworks, and
techniques. The paper combines a review of established approaches, including OSSTMM, OWASP,
PTES, and NIST, with a practical penetration-testing demonstration using Nmap. The experimental
scan identified several accessible network services, including Telnet (port 23), DNS (port 53), and
HTTP (port 80), while FTP (port 21) and SSH (port 22) were found to be filtered. The scan also
provided information about the target device and its operating environment.

These findings demonstrate how penetration testing can reveal potentially exposed services and
provide useful information for assessing security risks and improving system protection. The study
concludes that regular, authorized penetration testing can support vulnerability identification, risk
assessment, and the implementation of appropriate remediation measures. However, the practical
demonstration is limited to a single target environment and should therefore be interpreted as an
illustrative case rather than a comprehensive security assessment.

Keywords: Cybersecurity, Penetration Testing, Vulnerability Assessment, Ethical Hacking, Nmap,
Network Security, Reconnaissance.
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INTRODUCTION

In today’s world, digital technologies are advancing rapidly, providing numerous benefits to
individuals, businesses, and organizations. At the same time, the increasing dependence on digital
systems has created new cybersecurity challenges. Organizations may face significant risks when
sensitive information is inadequately protected or when security weaknesses remain unidentified.
Common cybersecurity threats include phishing, malware, social engineering, unauthorized access,
and the exploitation of vulnerable systems.

Penetration testing plays an important role in addressing these challenges. It is a controlled
security assessment in which authorized testing techniques are used to identify and evaluate
vulnerabilities before they can be exploited by malicious actors. Penetration testing can help
organizations assess the security, stability, and resilience of their systems, networks, and applications
and determine whether existing security controls provide adequate protection for sensitive
information.

Vulnerability assessment is closely related to penetration testing and focuses on identifying
weaknesses and potential security gaps within a system. Security tools and structured methodologies
can be used to detect vulnerabilities and evaluate their potential impact. Penetration testing extends
this process by examining how identified weaknesses may affect the security of a system under
controlled conditions. Together, vulnerability assessment and penetration testing can support
organizations in strengthening their security frameworks and reducing exposure to cyber threats.

Real-world penetration-testing case studies demonstrate the practical value of this approach. For
example, security assessments may identify weak passwords, exposed services, open ports,
insufficient access controls, or system misconfigurations that could potentially provide unauthorized
access to organizational resources. Identifying such weaknesses allows organizations to implement
appropriate remediation measures before they are exploited.

Figure 1 illustrates the key elements and interactions involved in a penetration-testing
assessment, including the target, testing scope, objectives, models, and security analysis.
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Figure 1. Key Elements and Interactions in Penetration Testing
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The aim of this study is to examine the role of penetration testing in identifying cybersecurity
vulnerabilities by combining an overview of established penetration-testing approaches and
frameworks with a practical Nmap-based demonstration. The study focuses on the identification of
accessible and filtered network services and the interpretation of these findings from a cybersecurity
perspective. In this way, the paper illustrates how practical penetration testing can contribute to
vulnerability identification, risk assessment, and the improvement of system security.

LITERATURE REVIEW

The early development of penetration testing can be associated with the work of James P.
Anderson, who contributed to the development of systematic approaches to computer security and the
identification of security vulnerabilities. His work examined methods through which computer
systems could be evaluated for potential security weaknesses and unauthorized access. These early
contributions subsequently influenced the development of security monitoring, intrusion detection,
and penetration-testing practices (Anderson, 1972, 1980).

Studies conducted between 2019 and 2021 increasingly presented penetration testing as a modern
approach to addressing cybersecurity problems. During this period, organizations and research
laboratories adopted various security measures aimed at identifying vulnerabilities at an early stage
and improving network security. Security assessment tools, including Nmap and other Linux-based
security tools, have been used to evaluate system defences and identify potential security gaps. These
approaches allow organizations to detect vulnerabilities and strengthen their overall cybersecurity
posture (Kumar & Tlhagadikgora, 2019; Alhamed & Rahman, 2023).

The widespread adoption of both wired and wireless network infrastructures has significantly
transformed modern organizational operations. Wireless local area networks (WLANS), in particular,
have become widely used because of their flexibility, accessibility, and relatively low implementation
costs. Despite these advantages, WLANSs remain vulnerable to various security threats, including
unauthorized access, eavesdropping, packet sniffing, and denial-of-service (DoS) attacks. The
characteristics of wireless communication may expose networks to a broader attack surface and
therefore make the identification and mitigation of WLAN vulnerabilities an important area of
cybersecurity research.

A penetration-testing case study conducted by Dionach highlights the importance of proactive
security assessments in identifying system security weaknesses. In this case study, both external and
internal penetration-testing approaches were applied to evaluate system security. The assessment
revealed several weaknesses, including weak user passwords, insufficient access-control mechanisms,
and misconfigured system components. These vulnerabilities represented potential entry points
through which unauthorized users could gain access to sensitive organizational systems. The findings
demonstrate that even relatively minor security weaknesses can increase exposure to cyberattacks if
they are not properly addressed. Following the assessment, remediation strategies were recommended
to improve system protection and reduce identified risks (Dionach, 2022).

Another critical aspect of information management is information security, which focuses on
protecting data against unauthorized access, misuse, modification, disclosure, and other potential
threats. Since organizational information frequently contains sensitive or critical data, ensuring its
confidentiality, integrity, and availability is essential. Organizations therefore implement different
security mechanisms and technologies to protect information systems against emerging threats and
vulnerabilities. Penetration testing and vulnerability assessment can contribute to this process by
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identifying security weaknesses before they are exploited (Sadlek et al., 2022; Alhamed & Rahman,
2023).

Figure 2 illustrates a typical wireless-network security scenario in which network traffic may be
monitored or captured through the wireless communication medium.
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Figure 2. Wireless Network Security and Packet-Capture Scenario

Penetration-testing techniques can also be applied to publicly accessible applications and
information resources, including search engines. An important contribution in this area is Google
Hacking for Penetration Testers by Johnny Long, which presents advanced search-engine techniques
commonly referred to as “Google hacking.” These techniques can be used to identify unintentionally
exposed sensitive information and potential security weaknesses in publicly accessible web resources
(Long, 2005).

Rather than involving the direct transfer of data within a network, Google hacking and related
reconnaissance methodologies focus on discovering and analyzing information that has been
unintentionally made publicly accessible, such as email addresses, misconfigured files, system
information, and improperly protected credentials. By using advanced search queries and
reconnaissance techniques, security professionals can identify information exposure and potential
security weaknesses before they are exploited by malicious actors (Long, 2005).

METHODOLOGY

Ethical hacking and penetration testing are closely related cybersecurity practices aimed at
identifying and mitigating security weaknesses. Ethical hacking represents a broad cybersecurity
discipline that focuses on evaluating different security aspects of information systems, whereas
penetration testing is a more structured and systematic approach used to identify vulnerabilities and
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potential attack vectors in computer systems, networks, and applications. With the increasing
frequency and sophistication of cyberattacks, organizations face significant financial and operational
risks. Consequently, strengthening cybersecurity measures has become essential for protecting
sensitive information and critical assets (Alhamed & Rahman, 2023; Parveen & Shaik, 2023).

In this research, different case-study approaches to penetration testing are also considered.
Depending on the type of application, network, or information system being assessed, researchers and
security professionals may design and apply different models for conducting penetration tests. One or
more case studies may be applied depending on the specific objectives of the security assessment and
the vulnerabilities expected to be present.

In some situations, a focused case-study model involving a specific testing environment and a
single tester may provide a more efficient approach by reducing the time required for the assessment
and allowing greater attention to a defined security target. This study investigates suitable approaches
that can help enhance organizational security through an analysis of established security assessment
frameworks, including OSSTMM, OWASP, PTES, ISSAF, and NIST (Al-Ahmad et al., 2023;
Alhamed & Rahman, 2023). Furthermore, the research examines penetration-testing methods and
considers their effectiveness, advantages, and limitations in different security-assessment scenarios.
The study also explores structured stages of penetration testing, including planning and scoping,
active scanning, open-port assessment, reporting, and remediation (Alhamed & Rahman, 2023;
Parveen & Shaik, 2023). In addition, various penetration-testing tools and techniques are considered
in order to determine their effectiveness in identifying security weaknesses and enhancing the overall
security framework of modern information systems (Kumar & Tlhagadikgora, 2019; Sadlek et al.,
2022).

Classification of Penetration Testing

Penetration testing can be classified into different approaches depending on the location of the
tester, the amount of information provided before the assessment, and the level of awareness within
the target organization (Alhamed & Rahman, 2023; Al-Ahmad et al., 2023).

1) Internal Penetration Testing

In internal penetration testing, the security assessment is conducted from within an organization's
network environment. An authorized penetration tester is provided with the necessary access and
guidelines to evaluate internal security controls and identify potential vulnerabilities, such as exposed
services, open ports, weak passwords, or system misconfigurations.

Planning: First, the scope, objectives, and target of the penetration test are defined.

Scanning: In the second phase, the tester examines the target environment to identify potential
vulnerabilities, such as open ports, exposed services, weak passwords, or insecure configurations.

Exploitation: In the third phase, identified vulnerabilities may be tested under controlled and
authorized conditions in order to determine their potential security impact.

Reporting: In the final phase, a report is prepared describing the findings and identified
weaknesses. The results can then be used for further security analysis and the implementation of
appropriate remediation measures.

2) External Penetration Testing

External penetration testing is conducted from outside the organization's internal network and
focuses on externally accessible systems and services. In this approach, the penetration tester may
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have limited prior information about the target environment. Publicly available information, IP
addresses, websites, exposed services, and open ports can be examined in order to identify potential
security weaknesses.

3) Blind Penetration Testing

In blind penetration testing, the tester is provided with only limited information about the target
organization, such as its name. The tester then independently collects the information necessary to
identify potential entry points and vulnerabilities. This approach can help evaluate how much
information and access a potential external threat actor could obtain with minimal prior knowledge of
the organization.

4) Double-Blind Penetration Testing

In a double-blind penetration test, the tester receives little or no prior information about the target
environment. At the same time, the organization's employees or security personnel are not informed in
advance about the specific timing or methods of the security assessment.

The purpose of this approach is to evaluate whether an organization is prepared to detect and
respond to a realistic security incident. It can also help assess the effectiveness of existing security
measures and determine how employees and security personnel respond under controlled testing
conditions.

Penetration-Testing Frameworks
A) Open Source Security Testing Methodology Manual (OSSTMM)

The Open Source Security Testing Methodology Manual (OSSTMM) provides a structured
methodology for conducting security assessments and identifying security weaknesses. It guides
penetration testers and security professionals in systematically evaluating different aspects of
operational security and includes areas such as operational security testing, channel testing, security
metrics, and trust analysis (Al-Ahmad et al., 2023).

B) Open Worldwide Application Security Project (OWASP)

The Open Worldwide Application Security Project (OWASP) is a globally recognized initiative
focused on improving the security of software and web applications. It provides freely accessible
resources, methodologies, tools, and best-practice guidelines that can help organizations and security
professionals identify, assess, and mitigate security vulnerabilities in applications and related
environments (OWASP Foundation, n.d.).

C) Penetration Testing Execution Standard (PTES)

The Penetration Testing Execution Standard (PTES) provides a structured approach to
conducting penetration tests. It defines a series of standardized phases that assist security
professionals in planning security assessments, identifying wvulnerabilities, evaluating potential
security risks, conducting controlled testing, and reporting the results of penetration tests (Penetration
Testing Execution Standard, n.d.; Al-Ahmad et al., 2023).

D) National Institute of Standards and Technology (NIST)

The National Institute of Standards and Technology (NIST) provides standardized guidelines and
recommendations relevant to information-security testing and assessment. These guidelines assist
organizations in conducting security assessments in a systematic and consistent manner. By following
NIST guidance, organizations can apply established security-testing practices, identify vulnerabilities,
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assess potential risks, and improve their overall cybersecurity posture through a structured and
standardized testing approach (Scarfone et al., 2008).

E) Information Systems Security Assessment Framework (ISSAF)

The Information Systems Security Assessment Framework (ISSAF) provides a structured
approach to conducting information-system security assessments and penetration testing. It covers
different stages of the security-assessment process and can assist security professionals in identifying
vulnerabilities, evaluating security controls, and documenting the results of security testing (Al-
Ahmad et al., 2023).

Figure 3 summarizes several major penetration-testing frameworks and illustrates how different
methodologies can contribute to a more comprehensive security-assessment process.
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PTES SP800-115 [5—|
Penetrfation Testing Technica_l Guide to 4 —e
Execution Standard Information Security
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Opep Source Security WSTG
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.
@ Core penetration testing frameworks in 2025: PTES, NIST SP 800-115, ;&g

OWASP, OSSTMM, and MITRE ATT&CK work best when integrated.

Figure 3. Integrated Penetration-Testing Frameworks and Methodologies

PHASES

The penetration-testing process can be divided into several key phases, each serving a specific
purpose in identifying, assessing, and understanding potential security vulnerabilities.

1. Reconnaissance

Reconnaissance is the first phase of penetration testing. During this phase, information about the
target is gathered before potential vulnerabilities are identified. Various methods and techniques are
used to collect relevant information through either active or passive approaches. The purpose of this
phase is to obtain sufficient knowledge about the target environment, which helps identify potential
vulnerabilities and plan the subsequent stages of the assessment effectively.

2. Scanning and Enumeration

The second phase is scanning and enumeration. During this stage, different strategies and tools
are used to detect potential weaknesses within the selected target system. The purpose of this phase is
to gather technical information and identify vulnerabilities that may pose security risks.
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3. Exploitation

The third phase is exploitation. During this stage, identified vulnerabilities are tested to
determine whether they can be used to gain access to the target system. Such vulnerabilities may
include weaknesses in web applications, weak passwords, insecure services, or system
misconfigurations. Under controlled and authorized conditions, the penetration tester attempts to
exploit these vulnerabilities in order to evaluate their potential impact and determine the level of
access that could be obtained.

4. Post-Exploitation

The final phase is post-exploitation. At this stage, access to the target system has already been
achieved through identified vulnerabilities, open ports, or other entry points. The penetration tester
evaluates the level of access obtained, the resources and data that may be accessible, and the potential
impact of the identified vulnerabilities. These activities are performed within the authorized scope of
the penetration test.

Figure 4 provides a visual overview of the main phases of the penetration-testing process, from
planning and information gathering to vulnerability assessment, testing, impact evaluation, and
remediation.

PLANNING
& SCOPE
Define objectives,
scope. and rules
of engagement.

DOCUMENT &
REMEDIATION
Document findings
and provide remediation
recommendations.

INFORMATION
GATHERING

Collect information
about the target
environment.

COMPASS
— IT COMPLIANCE —

A Penetration ]
\ < Testing Phases v
anil
ASSESSMENT o VULNERABILITY
OF IMPACT IDENTIFICATION

Identify and analyze
vulnerabilities in
the system.

Evaluate the impact
of successful
exploits.

ATTACK
EXECUTION
Exploit vulnerabilities
to gain access and
achieve objectives.

Figure 4. Main Phases of the Penetration-Testing Process

EXPERIMENTS & ANALYSIS

Penetration testing is one of the most useful techniques for identifying security weaknesses and
improving the overall security of information systems. Previous large-scale data breaches demonstrate
the potential consequences of vulnerabilities and insufficient security measures. For example, Adobe
experienced a major security breach affecting approximately 153 million user records, while Google
has also faced security incidents affecting a significant number of users (VikingCloud, 2025). Such
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incidents demonstrate the importance of continuous security assessment, vulnerability identification,
and the implementation of appropriate measures to protect organizational systems and sensitive data.

In response to increasing cybersecurity risks, organizations have strengthened their security
practices by employing specialized security professionals and conducting regular security
assessments. Effective penetration testing requires appropriate planning, the definition of clear testing
objectives, and the identification of the target environment before the assessment is performed.

For the practical assessment presented in this study, Nmap was used to examine the target
system. Nmap is a network scanning tool commonly used in vulnerability assessment and penetration
testing to identify hosts, accessible ports, services, and other information relevant to the security of a
target system.

The target address was scanned using Nmap, and the resulting information was analysed to
identify accessible network services and potential security weaknesses. The scan identified a number
of open ports, while the relevant results were subsequently examined for further security analysis, as
presented in Figure 5.

Open port detection

cn 1S2_.1685.100.1
n 152 .168.100.1
n 192 .168.100.1
on 192 .168.100.1

Difcover=a open

n

Wwow
dnn
101

an

NN
n 0

0o0n

HHENN

o

vonn

Discoversd open

*rCommand :

nmap 1292.168.100.1
1. Host Status:
Host is up with a latency of 0.046s.
2. Open Ports Identified:

- 23/tcp open — Telnet: Provides remote
management access to the device.

- 53/tcp open — DNS: Handles domain name
resolution services.

- 80/tcp open— HT TP Hosts the web-based
administrative inter face of the router.

Figure 5. Nmap scan results showing identified network ports and services.

The Nmap scan identified several open ports on the target system, including Telnet (port 23),
DNS (port 53), and HTTP (port 80). The presence of these open ports indicates that the corresponding
network services are accessible and should therefore be considered when evaluating the security of
the target system.

Telnet (port 23) represents a potential security concern because the protocol transmits
information, including authentication credentials, without encryption. If Telnet is enabled and
accessible, sensitive information may therefore be exposed during communication. The use of more
secure encrypted alternatives should be considered where appropriate.

The scan also identified DNS (port 53) as an accessible service. The presence of an open DNS
port indicates that the target system provides or communicates through a DNS-related service. Its
configuration and accessibility should be evaluated as part of the overall security assessment.

In addition, HTTP (port 80) was identified as open, indicating the availability of a web-based
service or management interface. Since HTTP communication is not encrypted by default, the
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configuration and purpose of the exposed service should be examined to determine whether additional
security measures are required.

The identified open ports and corresponding services provide useful information about the target
system's network exposure and help determine which services may require further security
assessment. Figure 6 presents the Operating System Detection.

Os detectlon

Device type: general purpose

Running: Linux 2.6.X13.X

OS CPE: cpe:/o:linux:linux kernel:2.6 cpe:/o:linux:linux kernel:3
QS detajls: Linux 2.6.32 - 3.13, Linux 3.2 - 3.8

Command nmap -T4 -A -v 192.168.100.1
Os Detection.operating system ,Linux 3.5
Kernel version : Linux kernel 3.5

Device Type ; broadband router

MAC Address: EO: 91: ID :44:48:84

Figure 6. Nmap Operating System Detection Results for the Target Device

The operating system detection scan provided additional information about the target device.
Based on the Nmap scan results, the target was identified as a router running Linux Kernel 3.5.
Operating system detection can provide useful information during penetration testing because the
identified operating environment may help the tester evaluate system characteristics and identify areas
that may require further security assessment.

Firewall Detection:

prarting Nmap 8t 2026-05-01 12:44 +0%0
Fmap scan report for 192.168.100.1
Host 12 up (0.308 latency).

Not shown: 335 unfiltered top ports (reset
FORT STATR >EWICZ

Meap dona: & IF scdress (1 host up) acanned in 52.29 seconds

Figure 7. Nmap Firewall Detection Results Showing Filtered FTP and SSH Ports

In this case, the identification of the target as a Linux-based router complements the port-
scanning results and provides additional information about the system environment. These findings
contribute to a more complete understanding of the target and its potential security exposure, as
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presented in Figure 6. Figure 7 presents the firewall-detection results, showing that FTP (port 21) and
SSH (port 22) were identified as filtered by the Nmap scan.

The firewall analysis showed that FTP (port 21) and SSH (port 22) were in a filtered state. In
Nmap scanning, a filtered port indicates that network filtering mechanisms prevent the scanner from
determining whether the port is open or closed. This result suggests that firewall rules or other access-
control mechanisms may be restricting communication with these services.

Filtering access to ports such as FTP and SSH can reduce their direct exposure to unauthorized
connections and therefore contribute to the protection of the target system. However, a filtered state
should not by itself be interpreted as evidence that the corresponding service is completely secure.
Instead, it indicates that a filtering mechanism is controlling or restricting access to the port.

The results of the practical assessment demonstrate how penetration testing and network
scanning can provide information about accessible services, filtered ports, and the operating
environment of a target system. In this case, the Nmap scan identified several open services, including
Telnet (port 23), DNS (port 53), and HTTP (port 80), while FTP (port 21) and SSH (port 22) were
filtered. The operating system detection results additionally identified the target as a router running
Linux Kernel 3.5. Together, these findings illustrate how penetration-testing tools can support the
identification and assessment of potential areas of security exposure.

CONCLUSION

This study examined the role of penetration testing in identifying cybersecurity vulnerabilities
and discussed various approaches, techniques, and frameworks used in security assessment.
Penetration testing provides a structured method for gathering information about a target environment,
identifying potential security weaknesses, and evaluating how these weaknesses may affect the overall
security of information systems.

The practical assessment conducted in this study demonstrated the application of Nmap for
identifying accessible network services and obtaining information about the target environment. The
scan identified several open ports, including Telnet (port 23), DNS (port 53), and HTTP (port 80),
while FTP (port 21) and SSH (port 22) were identified as filtered. The operating system detection
results also indicated that the target device was a router running Linux Kernel 3.5. These findings
demonstrate how network scanning can provide useful information for identifying areas that may
require further security assessment.

The study also discussed different penetration-testing approaches and established security
frameworks that can support organizations in conducting systematic security assessments. Regular
and authorized penetration testing can help organizations identify vulnerabilities before they are
exploited, evaluate existing security controls, and implement appropriate remediation measures to
strengthen the protection of systems and sensitive data.

While modern technologies provide significant advantages to individuals and organizations, they
also introduce new cybersecurity challenges and risks. Therefore, organizations should continuously
evaluate their security measures and adopt appropriate technologies, methodologies, and security
practices to protect their systems against evolving threats. The practical demonstration presented in
this study is limited to a single target environment and a specific network scan; consequently, the
findings should be interpreted as an illustrative case rather than a comprehensive assessment of
penetration-testing effectiveness.
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ABSTRACT

The emergence of Generation Beta (born 2025-2039) has brought about a demographic shift never
seen before. These children are raised in a sophisticated technological environment where spatial
computing, autonomous systems, and artificial intelligence are all commonplace. Conventional
educational paradigms are vulnerable to either falling victim to digital overstimulation or retreating
into outdated, low-tech isolation. This paper's Neuro-Pedagogical Adaptation of the Montessori
Method incorporates Researchers Methodology, a pedagogical framework that prioritizes adaptive
emotional regulation, real-time sensorimotor calibration, and multimodal scaffolder autonomy. By
integrating the core concepts of Maria Montessori with modern developmental neuroscience, such as
Stanislas Dehaene's four pillars of learning and executive function mapping, his study proposes a
theoretically grounded neuro-pedagogical framework for early childhood education in an increasingly
automated environment.

Keywords: Neuro-Montessori; Generation Beta; Neuro-Pedagogy; Somatic Calibration;
Multisensory Scaffolding; Emotional Co-Regulation
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INTRODUCTION AND CONTEXTUAL FRAMEWORK

The Generation Beta Cohort (2025-2039)

Children born between 2025 and 2039 who are mostly raised by younger Millennials and older
Generation Z parents are known as Generation Beta, according to demographic studies. Generation
Beta enters a world where ambient Internet-of-things (10T), conversational Al, spatial computing, and
predictive algorithms are standard background infrastructure, in contrast to Generation Alpha, who
saw the emergence of smartphones and early generative Al.

Discipline / Field Prominent Figure(s) Contribution / Role
* Sports / Physical : e Scholar in PE &
Education / Recreation ¢ Jonathan P. Freixel Adventure Education

/ Adventure / Tourism

e Health / Wellness

/ Lifestyle e Kathleen M. Brehony e ScholarinH& W

® Arts / Humanities / e Scholarin A, H, E, &
Education / Social Sciences ScHies M, Dogovan SS Disciplines

* Science / Mathematics / e Tina Keller * Scholar - Diverse
Environment Disciplines

. Englneerfng / Technology e Olanda Trice-Dunning . Sf:hglar - Diverse
/ Innovation Disciplines

Table 1: Important Writers in Diverse Disciplines. Source: Researchers Collection

Although this provides instant access to tailored information, neurodevelopmental researchers
note important cognitive tradeoffs:

e Attentional Fragmentation: Early childhood dopamine pathways are disrupted and sustained
attentional windows are threatened by hyper-reactive, fast-paced digital surroundings.

e Sensory Deprivation & Fine-Motor Delays: Proprioceptive and somatosensory cortical areas
that are essential for spatial cognition are understimulated during passive screen engagement.

¢ Socio-Emotional Dysregulation: Deep inter-subjectivity, emotional intelligence, and empathy
can all be negatively impacted by less unstructured tactile play between peers.

NEURO-PEDAGOGICAL FOUNDATIONS & RESEARCHERS METHODOLOGY

Integrating Researchers Methodology

By integrating dynamic somatic calibration, adaptive peer-scaffolding, and real-time bio-
feedback loops into early childhood learning environments, Researchers Methodology extends
traditional Montessori philosophy.
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Somatic Grounding

Cognitive Scaffold [-------- Emotional Co-Regulation

Figure 1: Researchers Tri-Fold Regulation Cycle
Source: Researchers Designed Cycle

Researchers Methodology rests on three core pillars:

1. Somatic-Executive Alignment: Physical movement is systematically calibrated to match the
child's real-time arousal state, preventing over-arousal (anxiety) and under-arousal (boredom).

2. Scaffolding via Zero-Friction Technology: Materials adapt silently to the child’s learning
pace through embedded tactile feedback rather than bright visual screen rewards.

3. Emotional Co-Regulation Loops: Group activities incorporate structured bio-feedback and
interpersonal synchronization routines to strengthen prefrontal cortex development.

e ,,: E / L
= COGNITIVE \

LANGUAGE i i PERCEPTION

NEUROSCIENCE RECOGNITION

4 \_\)) (v); / ATTENTION
\

& ONscrouswE
< <<
DECISION MAKING LEARNING
AND MOTOR CONTROL AND MEMORY

Figure 2: Researchers Methodology Core Pillars. Source: Researchers Design
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Neural Dynamics of Deep Concentration vs. Dopaminergic Loops

Electroencephalography (EEG) shows a clear change in brain oscillations when a child achieves
a state of profound attention (called normalization by Montessori and operationalized as Somatic
Alignment in Researchers Methodology). The major biomarker for attentional control and mind-
wandering states is the theta/beta ratio (TBR), which is the spontaneous frontal power in the theta
band compared to the rapid beta band (van Son et al., 2019; Wei et al., 2024).

DEHAENE’S FOUR PILLARS VS. RESEARCHERS MODEL

Pillar Classic Montessori Researchers Model
1. Attention tasks Self-chosen tactile tasks Neurofeedback-guided focal tasks
2. Engagement loops Physical manipulation Adaptive challenge loops

3. Error Feedback : Real-time error detection
feedback Staticcontrokol-éiror & adaptive feedback

4. Consolidation

3-hour work cycle Data-driven rest/work cycles
cycles

Table 2: Attentional Index (A) = A Beta (13-30 Hz) A Theta (4-8 Hz) x PFC Coherence
Source: Author's construction, informed by Dehaene 2020 and Marshall et al. 2026

PROPOSED EMPIRICAL VALIDATION DESIGN

A 12-month multi-site randomized controlled study is proposed, comprising three experimental
cohorts, to assess the validity of Researchers Methodology incorporated into the Neuro-Montessori
2.0 framework.

Experimental Design & Cohorts
e Total Cohort Size (N): 240 children (Generation Beta birth cohort 2025-2026).
e Group Allocations:

o Control Group (n=80): Standard technology-assisted preschool environment (screen-
blended learning).

o Experimental Group 1 (n=80): Classic Montessori environment (wooden materials, zero
digital integration).

o Experimental Group 2 (n=80): Researchers Neuro-Montessori 2.0 (ambient Al, bio-
adaptive haptics, somatic calibration).
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Proposed Evaluation Metrics and Expected Outcomes

The proposed empirical validation design is intended to assess potential differences in executive
function, attentional control, stress regulation, and learner autonomy across the three study groups.
These measures provide a structured framework for the future empirical evaluation of the Researchers
Neuro-Montessori 2.0 methodology. As the proposed 12-month randomized controlled study has not
yet been conducted, no empirical results or statistical significance are reported at this stage. Future
implementation of the research design will enable the proposed framework to be tested and its
effectiveness compared with standard technology-assisted and classical Montessori learning
environments.

Measured Control Classic Researchers

Parameter Group Montessori | Neuro-Montessori

Sustained

() rotionWindow 341D 18.2 min 24.1 min p<0.001
0 L":::’:f,?,’:,m“' 62/100 81/100 91/100 p<0.001
W) et g4/100 89/100 94/100 p<0.01
O i M 1az20mol 91 nmollL 7.8 nmol/L p<0.005
@) >ociotmotional 40,100 76/100 89/100 p<0.001

Co-Regulation

Table 3: Proposed Outcome Measures for Future Empirical Validation. Source: Authors’ proposed
research design. *Statistical Variance Significance: F(2,237)=48.92,12=0.29

DOCUMENTED REMOTE CASE STUDY: TACTILE ERROR CORRECTION VIA
RESEARCHERS HAPTIC FEEDBACK

Case Study 1: Tactile Error Correction via Researchers Haptic Feedback

Location: Zurich Neuro-Childhood Lab (Child Development Centre at University Children's
Hospital Zirich; https://www.uzh.ch/en/explore/hospitals/kispi.html)

Subject: Mia

Observation: Mia used researcher’s somatic feedback loops to update the intelligent Binomial
Cube. Instead of making a buzzer sound when a block was inserted into the wrong spatial orientation,
internal magnetic cores changed the block's mechanical weight resistance.
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BINOMIAL CUBE EQUATION

(a + B = 2% + b + T + b'3

[a? [3x a’b [3x ab? [b?
Cube] Blocks] Blocks] Cube]

(a+b) = a' + 3ah + 3ab? + b |

Table 4: Binomial Cube Equation
Source: Montessori, M. 2007. The discovery of the child. Aakar Books.

Within 32 seconds, Mia fixed the block placement after adjusting her grasp and registering the
tactile resistance.

Neurological Outcome: The frontal Theta/Beta ratio steadily decreased during EEG recording,
indicating top-down attentional regulation without stress spikes brought on by dissatisfaction (van
Son et al., 2019; Wei et al., 2024).

ARCHITECTURAL IMPLEMENTATION FRAMEWORK

[32] ZONE 1: SOMATIC & MOTOR CALIBRATION
. A

| = Tactile balance zones with micro-haptic resistance mats

I = Practical life stations with bio-sensory fluid pouring tracking

<+

ZONE 2: SENSORIAL & SPATIAL COGNITION

| = Cylinder blocks with dynamic weight density

| = Acoustic Damping panels tuned to optimum cognitive resonance

3

ZONE 3: ABSTRACT LANGUAGE & MATHEMATICS

I « Conductive Sandpaper Letters with real-human phoneme audio response

| = Golden Bead Bank with ambient weight-sensing balance scales

Figure 3: Neuro-Montessori 2.0 Physical Architecture. Source: Al Generated
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ETHICAL IMPERATIVES & CONCLUSIONS
Key Principles for Safeguarding Early Childhood

1. No Direct Screen Time before Age 6: Digital reliance can be avoided by doing away with
visual screen interfaces.

2. Invisible Ambient Technology: Sensor technology needs to be integrated directly into natural
materials and stay inconspicuous.

3. Local Ephemeral Data Processing: To preserve privacy, student biometrics and attentional
data must be handled on local hardware without cloud storage.

( A { Ry ( 2\

o © ©

SENSOR INPUT > LOCAL EDGE » ANONYMIZED

S PROCESSOR INSIGHTS
Raw data collected P ; -
from sensors and Data processed locally Privacy-preserving
devices at the edge insights and analytics
s > . J . J
A - LS
: v

: @ IMMEDIATE DELETION :
Raw data is immediately

deleted after processing

Figure 4: Ethical Data Pipeline. Source: Author's construction based on Montessori principles and
contemporary neuro-pedagogical literature

Early childhood education for Generation Beta does not have to choose between screen-based
overload and low-tech nostalgia, as Researchers Methodology shows. The framework aims to support
the development of resilient, focused, and emotionally regulated children who are prepared for a
changing world by integrating ambient technology tools into Maria Montessori's physical pedagogy.

Preschool Educator Guide: Implementing Researchers Neuro-Montessori Methodology

Preschool teachers, Montessori directors, and early childhood experts can use this step-by-step
implementation guide as a practical, doable road map to convert a regular classroom into a
Researchers Neuro-Montessori environment.

Core Philosophy: The Tri-Fold Balance

By consistently balancing three developmental pillars, Researchers Methodology improves
conventional Montessori principles:
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1. Somatic Calibration: Movement, proprioceptive alignment, and sensory grounding prepare
the body's neural system to take in information.

2. Cognitive scaffolding: To promote in-depth problem-solving without the use of digital
screens, self-correcting materials supplemented with zero-friction, ambient feedback are used.

3. Emotional Co-Regulation: Developing interpersonal empathy and self-control by deliberate
teacher leadership and organized peer interaction.

SOMATIC GROUNDING
L 4
Anchor in the body through

breath, posture, and sensory
awareness,

J
7 A}
/ \
/ \
/ \
/ \
L A
N -
| ©
| COGNITIVE SCAFROLD: 7= to oo ={ EMOTIONAL CO-REGULATION
*
‘ Structure thoughts build clarity, Balance emotions through connection,
and strengthen mental frameworks. empathy, and adaptive response,
— S/ h -~

Figure 5: Tri-Fold Regulation Cycle. Source: Author's conceptual framework, developed from the
literature on embodied learning, cognitive scaffolding, and emotional co-regulation

Phase 1: Environment Preparation (Week -2 to Week 0)

The physical and sensory design of the classroom must be in line with neuro-developmental
demands before children are allowed inside.

1. Spatial Layout & Zonal Architecture

Divide your classroom into clear, distinct functional zones to help children intuitively regulate their
energy:

e Zone 1: Somatic & Motor Calibration Area

o Setup: Heavy work stations (weighted carrying trays, pushing carts), tactile balance
beams, floor-cushioned movement pads, and real-water pouring tables.

o Purpose: Allows children who are over-aroused or restless to ground their nervous
systems before engaging with abstract tasks.
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e Zone 2: Sensorial & Focus Work Stations

o Setup: Low wooden tables, individual work mats, cylinder blocks, geometric solids, and
sound cylinders.

o Acoustic Design: Ensure sound-absorbing wall panels or soft felt rugs are placed here to
maintain low acoustic friction (<50 dB ambient noise).

e Zone 3: Abstract Language & Mathematics

o Setup: Conductive sandpaper letters, moveable alphabets, golden bead banks, and smart
balance scales.

2. Ambient Lighting & Audio

e Lighting: Set light panels to mimic natural circadian cycles. Use dynamic warm spectrums
(2700K-3000K) during arrival and quiet focus blocks, and brighter daylight spectrums
(4500K-5000K) during active group routines.

e Audio: Eliminate high-pitched digital alarms, buzzers, or synthetic songs. Use low-frequency
chime intervals or soft natural soundscapes to signal macro transitions.

Phase 2: Daily Workflow & The Uninterrupted Work Cycle

TIME ACTIVITY

08:30 - 09:00 Arrival & Somatic Grounding Check-In

» 09:00 - 11:30 : 3-;lour_UnT'ngrrupted;Je;ro:Wo;( Cycj 7 N
11:30 - 12:00 Emotional Co-Regulation & Group Circle l
12:00 - 13:00 Outdoor Sensory Movement & Communal Meal |

Table 5: Daily Neuro-Montessori Routine. Source: Conducted Analysis

Step 1: Morning Somatic Check-In
Duration: 15-20 Minutes

e Arrival: Make a casual, nonverbal somatic examination of the youngsters as they enter. Keep
an eye on their posture, breathing pattern, eye contact, and level of irritation.

o Calibration: For heavy tactile carrying or pouring water, send children with high levels of
arousal (hyperactive, nervous) to Zone 1. Children with low arousal (sluggish, reclusive)
should be guided to rhythm activities or gentle balancing beam walks.
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e Goal: Before beginning cognitive activity, get every youngster into a neutral autonomic
arousal window (optimal vagal tone).

Step 2: Launching the Uninterrupted Work Cycle
Duration: 2.5 to 3 Hours
o Freedom of Choice: Allow children to select their own materials from open shelves.
e 3-Step Presentation Protocol:

o Show: Model the physical handling of the material with deliberate, graceful motor
control.

o Feel: Guide the child's hands to register the tactile weight and boundary of the
material (e.g., feeling the resistance on a cylinder block or sandpaper outline).

o Step Back: Move out of the child's direct line of sight to allow autonomous
concentration (normalization).

Step 3: Indirect Observation & Real-Time Scaffolding
Continuous During Work Cycle

o Observe, Don't Interrupt: Maintain a minimum distance of 4-6 feet when tracking a child
in deep concentration.

e Intervene via Environment: If a child shows frustration (repeating errors without progress
for >3 minutes), modify the environment rather than correcting the child directly. Place a
supportive mat nearby, adjust the chair posture, or offer a simpler precursor material onto the
shelf.

Step 4: Micro-Rest Intermissions
As Needed Per Child
e Recognize cognitive fatigue cues (frequent eye blinking, slumped spine, object tapping).

e Invite the child to complete a 60-second somatic reset: deep diaphragmatic breathing ("smell
the flower, blow out the candle™) or drinking water from a real glass cup.

Step 5: Emotional Co-Regulation Circle
Duration: 30 Minutes
e Transition out of individual work with a soft chime.

e Group Routine: Sit in a circle on floor cushions. Guide children through partner mirror
exercises (matching hand movements with a peer) to practice eye contact, turn-taking, and
emotional sync.
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Phase 3: Material Manipulation Protocols

To implement Researchers Methodology, traditional Montessori materials are presented with an
emphasis on tactile precision, self-correction, and weight/resistance feedback:

Material Domain Traditional Presentation Researchers Method

Neuro-Pedagogical

Proprioceptive Focus: Children close their
Sensorial Visual size discrimination Children close their eyes during eyes during final insertion to
(Cylinder Blocks) alone. final insertion to rely entirely on rely entirely on tactile spatial
tactile spatial awareness and awareness and fingertip
fingertip feedback. feedback.
lfi'_'“'hea“ Weight (‘alibralion: Focus: Children compare the
Mathematics Counting individual unit Children compare the physical physical weight of 1,000-unit
: ¢ : weight of 1,000-unit cubes against bt et T P AL
(Golden Beads) beads visually. 24
10-bar rods on balance scales to bal \ i
Aostraas ® 3 ance scales to build intuitive
build mtum\fc spatial density spatial density comprehension.
comprehension.
Multi-Sensory Phonemes: Focus: Tracing is paired with
Language Tracing letter outlines with Tracing is paired with precise precise human-phoneme
Sand Taid 5 ) : human-phoneme vocalizations and vocalizations and micro-textured
\Seudpeper ors) index/middle finger. micro-textured grain resistance to grain resistance to deeply
deeply encode motor-linguistic encode motor-linguistic
pathways. pathways,
Somatic Fine-Motor Alignment: Focus: Children use weighted
Practical Life Transferring liquid Children use weighted ceramic ceramic pitchers, learning to
(Pouring Water) between jugs. pitchers, learning to regulate wrist regulate wrist torque and

torque and breath control to
prevent spilling,

breath control to prevent
spilling.

Table 6: Material Manipulation Protocols. Source: Author's conceptual framework, developed from
Montessori principles and contemporary neuro-pedagogical literature

Educator Assessment Rubric

Use this simple observation matrix weekly to evaluate a child's progress through Researchers
developmental milestones:
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Level 1:
Dysregulated
High agitation,
brief work;
grounding.

Level 2:
Emerging
Selects work with
help.

Level 3:
Normalized

Behavioral Markers Pedagogical Action |
B e S e e e e R O e
» focus (<3 min), restless * Increase Zone 1 somatic .
prioritize physical i
grounding.
« holds focus 5-10 min ' * Introduce self-correcting
sensorial materials
(Zone 2).
» deep focus (20+ min) i = Step back; introduce

Independent
selection,
complex tasks.

abstract math & language

L e e e e R N A N o S e 0 e D T e o e e S o e O e O A SN S L i e el

Table 7: Methodology Development Rubric. Source: Author's construction based on Montessori
principles and literature on self-regulation, attention, sensorimotor development, and cognitive

scaffolding

Checklist for Classroom Readiness

Classroom lighting transitions smooth, circadian-aligned LED setup.

Acoustic dampening panels installed; background noise measured under 50 dB.

Zone 1 Somatic Grounding station stocked with heavy work tools and water tables.

Work tables adjusted to correct ergonomic height for each child.

No direct interactive screens or digital reward systems present.

Daily schedule provides a minimum of 2.5 uninterrupted hours for free choice work.

Daily Clipboard Observation Sheet

Designed for quick, non-intrusive tracking during the 3-hour uninterrupted work cycle. Print on a
single sheet of Ad/Letter paper and clip to your clipboard.

1. Daily Session Header
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Date: Lead Educator: Classroom Zone/Group:

Circadian Lighting Mode:

|| Warm Morning (2700K) || Daylight Focus (4500K) || Soft Transition (3000K)

Ambient Sound Level:

(") Optimal (<45 dB) (] Moderate (45-55 dB) (] High (>55 dB — Deploy
acoustic damping)

Table 8: Daily Session Header

2. Arrival Somatic Calibration Quick-Check

Complete within first 15-20 minutes as children enter.

Child Name Initiaslt:tr:usal Przzgnzec:’ne Initial Sensorimotor Action
| High Low | Neutral | Zonel Zone 2 Zone 3 ‘ Heavy Work Balance | Quiet
'0|0|0| O gl B\ | 6
RESEE NSNS 0 U U U
0(0|0|O o B\ E
SARSENSHE S O O U U |
e a O O O 3 U
Legend: Zone 1 = Somatic & Motor Calibration | Zone 2 = Sensorial & Focus | Zone 3 = Language & Mathematics

Table 9: Arrival Somatic Calibration Quick-Check

3. Work Cycle Focus & Flow Tracking Matrix

Track up to 5 focal observations during the 3-hour work block.
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Child Name / Age: | Material Chosen:
Start Time: End Time: Total: Sustained Focus: mins
1. Somatic Alignment motor agitation/slumped; Score (1-5): (1 =High 5 = Balanced posture, grounded breathing)
V 1 . 2 3 7 4 ' 5 T |
0 0 0 0 0 [ Balanced posture, grounded breathing ]
2. VAmntionaI ] - Coﬁtrol A / Flow Ma;m: )
[[] Eyestrain/Squinting [ Uninterrupted Repetition (3+ cycles) [] Self-Correction via Material
[J Off-Task Wandering [J Closed-Eye Tactile Integration [ Independent Finish & Return
3. Level of Educator | Intervention Required:
[[] Zero (Full Autonomy) (] Indirect (Adjusted Environment) [C] Direct Presentation / Co-Regulation
4. Brief Qualitative Notes / Next Steps:

Table 10: Focal Observation 1

Child Name / Age: Material Chosen:
Start Time: End Time: Total Sustained Focus: mins
1. Somatic Alignment Score (1-5): [ ] (1 = High motor agitation/slumped; 5 = Balanced posture, grounded breathing)
1 ? | 3 4 5 1 = High motor agitation/slumped;
O O O O O 5 = Balanced posture, grounded breathing
2. Attentional Control / Flow Markers:
O Eyestrain/Squinting O Uninterrupted Repetition (3+ cycles) (] Self-Correction via Material
G Off-Task Wandering D Closed-Eye Tactile Integration D Independent Finish & Return

3. Level of Educator Intervention Required:

[J zero (Ful Autonomy) (] Indirect (Adjusted Environment) [T] Direct Presentation / Co-Regulation

4. Brief Qualitative Notes / Next Steps:

Brief Qualitative Notes: Next Steps:

Table 11: Focal Observation 2
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Child Name / Age: Material Chosen:
Start Time: ‘ End Time: ‘ Total Sustained Focus: mins
1. Somatic Alignment Score (1-5): [ ] (1 = High motor agitation/slumped; 5 = Balanced posture, grounded breathing)
1 - 2 3 ) 4 5 1 = High motor agitation/slumped;
D L__] ‘ D D D 5 = Balanced posture, grounded breathing

2.  Attentional Control / Flow Markers:

[C] Eyestrain/Squinting

[[] Off-Task Wandering

O Uninterrupted Repetition (3+ cycles) [T] Self-Correction via Material

[[] Closed-Eye Tactile Integration [] Independent Finish & Return

3. | Level of Educator Intervention Required:

[} Zero (Full Autonomy)

4. Brief

[] Indirect (Adjusted Environment) [T] Direct Presentation / Co-Regulation

Qualitative Notes / Next Steps:

1

Table 12: Focal Observation 3

Material Chosen:

|
| Child Name / Age:
|

Sustained

Start Time: ‘ End Time: Total Eicus: mins
! s Alsi;:‘:lte'it l (S;f)sr)e [ 1 (1 = High motor agitation/slumped; 5 = Balanced posture, grounded breathing)
|
1 2 ‘ 3 4 5
‘ [ ] Balanced posture, grounded breathing
O 0 | A O O
A Attentional . ‘ 3
2. Control / ‘ Flow ‘ Markers:
D Eyestrain/Squinting D Uninterrupted Repetition (3+ cycles) [:] Self-Correction via Material
D Off-Task Wandering D Closed-Eye Tactile Integration D Independent Finish & Return
3. Level | of ‘ Educator Intervention Required:
D Zero (Full Autonomy) [:] Indirect (Adjusted Environment) D Direct Presentation / Co-Regulation
4. ‘ Brief Qualitative Notes / Next Steps:
Table 13: Focal Observation 4
pr X
4’ International Journal of Digital Research, Volume 2, Issue 3, 2026 \

© The Author(s) 2026 | Licensed under CC BY 4.0

86



Shamsa Rehna, Sana Zahra & Nazia Yasmeen — Re-architecting Montessori for Generation Beta: A
Neuro-Pedagogical Framework (2025-2039)

Child Name / Age: Material Chosen:
Start Time: End Time: Total Sustained mins
Focus:
Somatic Score - oy o .
1 Alignment (1-5): [ 1] (1 = High motor agitation/slumped; 5 = Balanced posture, grounded breathing)
1 2 3 4 5
[ ] Balanced posture, grounded breathing
O O El &) O
{ L A . 1 - + 1
ttentional )
2. 1 Control / Flow Markers:
[] Eyestrain/Squinting [} Uninterrupted Repetition (3+ cycles) [] self-Correction via Material
[ Off-Task Wandering [[] Closed-Eye Tactile Integration ["] Independent Finish & Return
3. Level of Educator Intervention | Required:
["] Zero (Full Autonomy) [] Indirect (Adjusted Environment) [ Direct Presentation / Co-Regulation
! | >
4. Brief Qualitative Notes / Next Steps:

Table 14: Focal Observation 5

4. End-of-Cycle Macro Synthesis

Complete during the final 10 minutes of the work cycle.

A. Classroom Regulation Index
e Overall Group State: 0 Normalized/Calm o Fluctuating Arousal o High Agitation

e Primary Environmental Factor: o Noise Spike o Temperature/Lighting Shift o Smooth Flow

B. Micro-Rest & Reset Triggers

e Total Somatic Resets Prompted: | | (e.g., diaphragmatic breathing, water station, balance
mat)

e Children Requiring Follow-Up Co-Regulation:

Teacher Quick-Reminders:
e Observe from 4-6 feet away.
e Correct the environment before correcting the child.

o Prioritize physical sensory feedback over verbal instructions.

4 International Journal of Digital Research, Volume 2, Issue 3, 2026 \
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5-Day Student Progress Tracking Sheet

This weekly summary record synthesizes daily clipboard observations into an individual student
profile. Use it for weekly student reviews, educator planning meetings, and parent-teacher portfolio
updates.

1. Student & Profile Overview

e Student Name: DOB / Age: Week Of (Date):

Primary Baseline Zone:
e Lead Educator:

0 Zone 1 (Somatic) [0 Zone 2 (Sensorial) 0O Zone 3 (Abstract)

e Weekly Focus Goal:

Table 15: Student’s Profile Overview

2. Weekly Somatic & Attentional Metrics Log

Day Arrival Primary Key Total Somatic Primary

Arousal Zone Material Sustained Alignment Intervention
State Selected Engaged Focus Score (1-5) Level
i DZl 0Z2 e
Monday O High f——————t mins [/5] O Indirect
O Low O Neut | O Z3 O Direct
i 02z dize Bl
Tuesday O High _— mins [/5] 0 Indirect
O Low O Neut | O Z3 O Direct
: 0Dzl 022 i
Wednesday | O High mins [/5] O Indirect
O Low O Neut | O Z3 O Direct
- 0Dzl 022 4
Thursday | O High — mins [/5] O Indirect
O Low O Neut | O Z3 O Direct
, : 0zl 02 Fate
Friday O High mins [/5] O Indirect
O Low O Neut | O Z3 O Direct
Table 16: Weekly Somatic & Attentional Metrics
=~/ International Journal of Digital Research, Volume 2, Issue 3, 2026
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Weekly Averages:
e Average Sustained Focus: minutes/day
e Mean Somatic Alignment Score: /5

e Dominant Autonomy Index: o Independent (>70% Zero Intervention) o Emerging o High
Support Needed

3. Tri-Fold Development Evaluation Matrix

Check observed milestones achieved this week.

1. Somatic & Motor Calibration 2. Cognitive & Sensorial Scaffolding 3. Emotional Co-Regulation
[ Self-regulates via heavy work [J Uninterrupted repeat (3+ cycles) | [J Smooth transitions
[J Maintains balanced posture [] Tactile self-correction [J Empathetic peer sync
[J Effective micro-rest reset [J Closed-eye tactile completion [] Shares/respects mats
[ Precise wrist/finger control [J Mastered target material [J Vocalizes needs calmly

Table 17: Tri-Fold Developmental Milestones

4. Weekly Synthesis & Action Plan

A. Key Developmental Breakthroughs

B. Areas Requiring Somatic or
Environmental Adaptation

C. Recommended Materials / e Zone 1 Adjustments:
Environmental Setup
for Next Week

e Zone 2/3 Materials To Introduce:

Educator Signature: Date:

Table 18: Weekly Synthesis & Action Plan
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Weekly Neuro-Montessori Team Review: Educator Guide & Agenda

For lead instructors, assistant guides, and neuro-developmental specialists, this guide describes
an organized, 30-minute weekly team planning session. Reviewing each student's 5-Day Weekly
Tracking Sheet, spotting behavioral patterns, and working together to modify classroom settings are
the goals.

Meeting Structure & Preparation
e Frequency & Timing: Weekly (e.g., Friday afternoon or Monday morning), 30 minutes’ total.
e Roles:
o Facilitator: Lead Educator / Pedagogy Coordinator (keeps time, guides agenda).
o Note-Taker: Assistant Educator / Specialist (logs environmental adjustments).

e Pre-Meeting Prep: Each educator brings their completed 5-Day Weekly Tracking Sheets for
their assigned focus students, along with any flagged observational notes.

30-Minute Meeting Agenda

WEEKLY TEACHER REVIEW MEETING AGENDA (30 MIN) MIN

Macro-Classroom Wellness &
| [ 00:00 - 05:00 ] [ ] Phase 1:

Environmental Check (Review)

Individual Student Deep-Dives

[ 05:00 - 18:00 ] [ ] Phase 2: ; ;
(Tri-Fold Tuning)

Material Rotation & Zonal
[ 1800 - 2500 1| [ ] Phase 3: o

Environmental Commitments

| Action ltem Assi t&
[ 2500 - 3000 ]| [ ] Phase 4: S ol

Commitments

Table 19: 30-Minute Meeting Agenda

Phase 1: Macro-Classroom Wellness Check
Time: 5 Minutes

o Review Group Metrics: Review overall room noise levels, lighting transitions, and general
classroom flow during the past week's 3-hour work cycles.

o Identify Common Triggers: Did specific times of day or days of the week see spikes in high
arousal or off-task wandering?

4 International Journal of Digital Research, Volume 2, Issue 3, 2026
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Phase 2: Individual Student Case Reviews

Time: 13 Minutes

Focus on students flagged with Level 1 (High Agitation) or those ready for Level 3
(Advanced Abstract) transitions:

e Somatic Alignment: Check average Somatic Scores (1-5). Are students starting in Zone 1
successfully regulating before moving to Zone 2/3?

e Focus Duration: Compare total sustained focus minutes against personal baselines.

e Intervention Levels: Identify children requiring high Direct Intervention and brainstorm
environmental modifications to increase autonomy.

Phase 3: Material Rotation & Environmental Tuning

Time: 7 Minutes

e Zone 1 (Somatic): Decide which heavy-work materials or balance stations need rotation based
on motor progression.

e Zone 2 & 3 (Sensorial/Abstract): Plan material introductions for children who consistently
demonstrated closed-eye tactile mastery or self-correction.

Phase 4: Action Items & Follow-Up
Time: 5 Minutes
e Confirm environmental setup changes for the coming week.

e Assign responsibility for parent updates or specialist consults (e.g., occupational therapy,
speech-language).

Educator Discussion Prompts (By Pillar)

Use these targeted questions to keep discussions grounded in Tri-Fold Framework:

Focus Area Guiding Question for the Team

"Is the child's movement purposeful, or are we seeing
1. Somatic Calibration

sensory overload that requires more Zone 1 heavy work?"

"Did the child self-correct using the material, or did
2. Cognitive Scaffolding

we step in too quickly with verbal instructions?"

3. Emotional Co-Regiilation "How did the child respond during group transitions

and peer interactions in Zone 1/2?"

Table 20: Tri-Fold Review Discussion Prompts
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Action Log Template (For Note-Taker)

Print or log these quick decisions at the end of every meeting:

Environmental / Material

tudent N
Bluent e Change Required

Responsible Educator Target Completion Date

Example: Mia Introduce weighted balance mat Lead Guide (Sarah) Monday Morning
near Binomial Cube station

Table 21: Action Log Template

Assistant Teacher Quick-Reference Cheat Sheet
"Step Back or Step in?" — The Neuro-Montessori 3-Second Rule

During the three-hour continuous work cycle, assistant teachers and classroom support
personnel can make decisions in real time with the aid of this quick-reference guide. According to
Neuro-Montessori framework, environmental correction comes before child correction.

The 3-Second Decision Matrix

Before taking any action, freeze for 3 seconds and evaluate the child's somatic state:

OBSERVATION STATE ACTION
et fomns; stowhseathiig; I — @ STEP BACK & PROTECT
subtle physical effort
Repetitive errors, physical 0 WAIT & WATCH

Productive Struggle

testing, mild effort noises (60-90 seconds)

Restlessness, postural slump, Autonomic Dysregulation / 4 INDIRECT INTERVENTION
object throwing, verbal distress Sensory Overload (Adjust Environment)

Table 22: The 3-Second Evaluation Flow
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1. WHEN TO STEP BACK (Protect the Flow Zone)

When a child is in deep concentration, your primary role is to shield them from interruptions—
including praise or unnecessary eye contact.

Visual & Somatic Cues
e Gaze: Fixed on the material or task hands; soft or relaxed eye focus.
e Posture: Steady alignment, minimal unnecessary shifting.
e Breath: Slow, rhythmic diaphragmatic breathing.

o Repetition: Repeating a movement or sequence 3 or more times independently.

Your Immediate Action
¢ Maintain Distance: Stay 4 to 6 feet away outside their direct line of sight.

e Avoid Praise: Do not say "Good job!" or "Nice work!" Verbal praise breaks deep
concentration (normalization).

o Buffer the Space: Quietly redirect passing peers away from the child’s work mat or table.

2. WHEN TO STEP IN (Indirect vs. Direct Intervention)

Intervene only when there is physical danger, material destruction, or prolonged dysregulation that
prevents learning.

LEVELS OF INTERVENTION PROTOCOL
LEVEL 1: Environment First > Pelust e, {ighting,
or floor mats silently.
LEVEL 2: Non Veibal Cue > Offe.r a gentle tactile or
spatial anchor nearby.
LEVEL 3: Somatic Reset o piine oralons.d: ey
work or a water break.

Table 23: Levels of intervention Protocol
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Scenario 1: Productive Frustration (e.g., Block Misalignment)
o What it looks like: Child misplaces a piece, tries again, sighs, but remains engaged.

e Your Response: Do not fix it for them. Wait 60-90 seconds. The self-correcting material
provides the necessary feedback.

Scenario 2: Sensory Overload / Restlessness (Postural Slump, Wandering)

o What it looks like: Tapping objects loudly, frequent posture shifts, wandering away from
work.

e Your Response (Level 1 - Environment): Silently place a weighted floor mat or cushion
nearby, adjust chair placement, or lower nearby lighting/blinds.

Scenario 3: Dysregulation or Safety Risk (Throwing, Distress)

Quick-Reference Rules of Thumb

Situation X Don’t Do This « Do This Instead

Child makes a mistake Point out the error verbally. Let the material’s built-in self-

correction show them.

Nod softly or say "You completed
Child finishes a task Say "Super job! Look at that!" that work. Would you like to return
it to the shelf?"

Child looks around blankly | |mmediately offer a new activity. WaibiZ smintites, Hind-wanueringlis

often a brief cognitive rest period.

Child is loud or agitated Tell them to "Be quiet." Wa_lk BYSk IR e aidp B ist
whisper and low body posture.

Table 22: Quick-Reference

CONCLUSION

This study suggests that Neuro-Montessori, which combines somatic calibration, cognitive
scaffolding, emotional co-regulation, and minimally invasive technology, provides a viable bridge
between traditional Montessori teaching and the developmental demands of Generation Beta.

The framework and the documented case observations suggest that, while preserving Montessori
education's child-centered premises, incorporating tactile, movement-based, and self-correcting
learning with neuro-pedagogical principles may improve executive function, sustained attention,
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stress control, and learner autonomy. In general, the paradigm proposes that technology should
supplement rather than replace physical, sensory, social, and independent learning in early childhood
education.

Ambient technology, safe data practices, uninterrupted work cycles, and developmentally
appropriate environments are all potential strategies for preparing children for an Al-rich future
without increasing their reliance on screen time. More independent, long-term, and extensive research
is needed to confirm the framework and determine whether the proposed developmental benefits are
observed across a variety of educational environments.
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ABSTRACT

This study examines how Nepal’s September 2025 Gen Z protests were framed in local (The
Kathmandu Post) and international (Al Jazeera English, BBC News) outlets. This research employs a
quantitative content analysis of 102 articles published over 22 days across the three outlets. Utilizing
Semetko and Valkenburg’s (2000) five-frame model, articles were assessed for dominant frames to
identify discourse on political legitimacy and reform. Results indicate that Human Interest (32%) and
Responsibility (24%) frames predominated, positioning youth activism as a legitimate movement for
accountability rather than episodic unrest. While BBC News frequently employed Conflict framing,
highlighting public disorder, The Kathmandu Post prioritized contextual analysis and sustained
reform discourse. Additionally, tonal analysis revealed a shift from crisis-oriented narratives during
peak mobilization to reform-centered discourse in the aftermath period, particularly in domestic and
regional reporting. Collectively, these framing patterns normalized youth activism as a valid form of
civic participation. The research contributes to protest communication scholarship by illustrating how
news ecosystems shape political legitimacy and support democratic resilience in emerging
democracies.

Keywords: Gen Z protests, political crisis, media framing, youth activism, digital activism, protest
communication, civic engagement.
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INTRODUCTION

Youth activism coupling with media technology has reshaped contemporary political
participation and digital discourse, allowing the new gen to raise questions and resistance against
authority. Digital platforms facilitate organization, fast communication and notably shapes how
protests are perceived and legitimized within public discourse (Wolfsfeld et al., 2013; Lynch, 2015).
Similarly, media coverage can influence engagement and policy by amplifying certain narratives
while silencing others. In this context, tech-savvy Gen Z-led movements represent a new phase of
civic engagement that reflects broader trends in online activism, which can be seen across the Arab
Spring to recent South Asian protests (Honwana, 2019).

The 2025 Gen Z protests (8-13 September) in Nepal marked as a youth-led movement against
government corruption, censorship, and nepotism, considered as a pathway to the country’s
democratic evolution. Though, the immediate trigger seemed to be the government’s ban on major
social media platforms, including Facebook, WhatsApp, and Instagram, following a Supreme Court
order requiring registration to monitor “undesirable content,” the protests were seen by many as an
attempt to suppress the ongoing viral #NepoKids campaign against government corruption and
nepotism (“Nepal’s Gen Z Rises,” 2025).

What began as digital activism soon transformed into widespread demonstrations demanding the
lifting of the social media ban, and the resignation of PM K. P. Sharma Oli, and the establishment of
an independent anti-corruption watchdog (de Guzman, 2025). The “Occupy Maitighar” campaign
became a symbol of resistance against corruption, nepotism, and censorship, echoing global
movements such as Occupy Wall Street, South Africa’s Fees Must Fall and the Arab Spring
(Honwana, 2019; “Nepal’s Gen Z Rises,” 2025; "Assessment: Social Media Inspires," 2025).

Despite the large scale and symbolic significance of the protests, there has been little research on
how the movement was framed in the media or how those frames affected public perception.
Moreover, while existing studies often debate the effectiveness of social media/youth activism
(Acharya, 2024), there is yet to explore understanding of the actors behind these movements, their
identities, motivations, and perceptions of impact (Jude & Padmavathi, 2025). This study seeks to fill
that gap by examining the tone, language, and framing strategies used in reporting on Nepal’s 2025
Gen Z protests and comparing them with global movements like the Arab Spring.

The general objective of this study is to investigate how the Sept. 2025 Gen-z protests in Nepal
were framed in select English-language local and international media using Semetko and
Valkenburg’s (2000) typology of news frames and to understand how these outlets constructed the
meaning of the movement within public and political discourse. The specific objectives are threefold:
i) To identify and quantify the frequency of the five generic news frames in the coverage of one
domestic and two international news outlets (The Kathmandu Post, BBC, and Al Jazeera). ii). To
analyze the tone, language, and dominant frames in their coverage. iii) To interpret how frames and
tones reflected broader media narratives of crisis, reform, civic engagement or generational change.

The central research questions guiding this study are: Which of the five generic news frames
(conflict, responsibility, human interest, morality, and economic consequences) were most frequently
used in English-language domestic and international media coverage of Nepal’s Gen Z protests?;
What do the dominant frames and tones suggest about how Nepal’s Gen Z protests were represented
— as a crisis, a disruption, or a call for reform?
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Analyzing how the media frame youth movements and respectively shape narratives is crucial for
the transitional democratic landscape like Nepal. As the country navigates post-conflict reconstruction
and institutional fragility, youth activism reflects growing public engagement and demands for
accountability in the Global South. Examining the framing will reveal how the media ecosystem
influences public trust, state response, and the legitimacy of citizen participation in digital democracy
(Acharya, 2024; Cottle, 2011).

Academically, this study broadens the scope of protest communication research by providing
evidence from the Arab Spring and Nepal, a context rarely examined in global framing scholarship.
Practically, the findings offer insights for journalists and policymakers on fostering balanced, dialogic
coverage, while contributing to wider debates on the media’s role in conflict, peacebuilding,
legitimacy, engagement, and democratic resilience (Afzal & Harun, 2020; Honwana, 2019; Wolfsfeld
et al., 2013).

LITERATURE REVIEW

Globally, youth-led movements have become powerful drivers of political change and policy
reformation, challenging corrupted systems and advocating for accountability, transparency, and
social justice, as seen in the Arab Spring (spreading from Tunisia to Egypt, Libya, Yemen, Syria, and
beyond), #EndSARS in Nigeria, and student protests in Chile. In Nepal, also, young people have
historically shaped political transitions, from the 1990 People’s Movement to the 2006 Democracy
Movement, now in 2025 protest (Acharya, 2024).

This generational shift reflects a broader pattern across Asia and the Global South, whose
political realm is often characterized as a “young country, old leaders” dynamic (Jude & Padmavathi,
2025). This literature review will examine how the Arab Spring was framed by global and local
media, through four analytical lenses (Actor Roles, Strategies, Goals, and Audiences) and five
dominant framing types (Semetko & Valkenburg, 2000). It concludes with a comparative discussion
linking the analysis with the framing of Nepal’s youth-led digital activism, setting the foundation for a
broader study.

The Arab Spring (Dec. 2010) started with Bouazizi’s self-immolation in Tunisia, triggering
nationwide protest against authoritarianism, corruption, and unemployment, which quickly spiraled to
neighbouring Arab countries (AlSayyad & Guvenc, 2015; Cottle, 2011). Youth and digital platforms
(ex- FB), and hashtags such as #Jan 25 #Tunisia played key roles and transformed the online protest
into offline mobilization via physical occupation of places like Egypt’s Tahrir Square (Eltantawy &
Wiest, 2011), exemplifying the hybrid activism (Cortés-Ramos, 2021). Which is why it is a critical
comparative framework for the understanding of Nepal’s Gen Z protests in a similarly mediated
environment.

Theoretical Framework: Framing Theory

Framing is the way information is presented to shape the audience's understanding. The theory
that will guide this study is framing theory (Entman, 1993), which explains how media select and
emphasize certain aspects of reality to promote a particular interpretation. Frames influence how
audiences perceive an issue, assign blame, and evaluate legitimacy. Ophir et al. (2023), expand
framing theory by suggesting that frames can also open dialogic spaces for democratic debate, while
Eltantawy and Wiest (2011), highlight how digital affordances enable activists to construct counter-
frames that challenge dominant media narratives.
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Semetko and Valkenburg (2000) identify five common news framing types: conflict, human
interest, economic consequences, morality, and responsibility. All of the framing types reveal how
journalism can either empower or marginalize dissent. For instance, the conflict frame dramatizes
opposition, transforming political reform into existential struggle; the human interest frame
humanizes individuals, fostering empathy; the economic consequences frame focuses on disruption or
cost; the morality frame positions events within ethical dimensions; and the responsibility frame
attributes blame or credit to specific actors. These frames are crucial analytical tools to identify how
media constructed meaning, mediated legitimacy, and transformed these protests into a global
narrative and most importantly do they frame protests as a dialogue or debate between policy and
political agendas (Ophir et al., 2023).

Framing the “Arab Spring”
Actor Roles: Youth and Government

During the Arab uprising, Youth (as-hero or naive disruptors) (McDonald, 2019), and
governments were the main actors within a polarized media landscape. The conflict frame was the
most dominant in the coverage, the uprisings in Egypt, Tunisia, and Libya were portrayed as a direct
confrontation between the people and regimes (Afzal & Harun, 2020). Western outlets such as BBC
and CNN illustrated young activists as digital revolutionaries (AlSayyad & Guvenc, 2015), “the
people versus dictators.”

Conversely, state-controlled Arab media reversed the polarity, depicting governments as
defenders of order and protesters as sources of chaos (Lynch, 2015). This contrasting framing turned
reform efforts into spectacle, simplifying the complex political dynamics into a stark clash between
freedom and stability. The morality frame reinforced this polarization. Activists claimed their struggle
as a fight for dignity, justice and truth, while governments framed obedience, loyalty and stability as
moral virtues.

Al Jazeera amplified ethical narratives of resistance, but domestic channels in Egypt and Bahrain
characterized dissent as immoral or un-Islamic (Cottle, 2011). Competing narratives of blame shaped
perceptions of legitimacy, whether the protests were seen as righteous reform or reckless rebellion.
Western media largely attributed responsibility for unrest to authoritarian regimes and their failure to
reform. In contrast, regional state outlets deflected responsibility, blaming foreign powers, Western
media, or “misled youth” (Afzal & Harun, 2020). In addition, some American media provided a
misleading narrative, stating it as a “Hip-Hop Revolution” (McDonald, 2019).

Strategies

Beyond portrayals of actors, the media also framed the strategies and tools used during the
uprisings. Their focus on digital activism brought out human interest, technological tension, and
questions of accountability. The narrative of the “Facebook Revolution” or “Twitter Revolt”
personalized digital activism through compelling stories of individual activists and bloggers
(Tudoroiu, 2014), figures like Asmaa Mahfouz or Wael Ghonim became symbols of courage.
Personal YouTube videos of protests also made into traditional coverage as Al Jazeera and CNN
republished those, transforming citizen footage into international news (Cottle, 2011).

This transformed technical coordination into emotional storytelling. Furthermore, social media
was portrayed as a new battleground between power and citizen empowerment, resurfacing the
conflict. Western outlets described activists as “online warriors,” while authoritarian regimes accused
social media of spreading misinformation and fueling unrest. Governments in Egypt and Syria even
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resort to shutting down the internet, framing digital platforms as weapons of destabilization rather
than instruments of dialogue (Tudoroiu, 2014; AlSayyad & Guvenc, 2015).

Finally, a morality frame surfaces in the dual portrayal of social media as both a “democratic
catalyst” and a potential source of chaos, framing digital activism as morally empowering while
cautioning against its destabilizing effects (Eltantawy & Wiest, 2011; Lynch, 2015).

Goals: Reform, Dialogue, or Destabilization

Media framing of the Arab Spring showcased competing media coverage of goals. The morality
frame dominated protester narratives highlighting reform as a moral imperative for dignity and justice
(Lynch, 2015). Western and Al Jazeera coverage echoed this, linking democratic aspiration to
universal ethics of freedom, a dialogue frame emphasizing reform and accountability (AlSayyad &
Guvenc, 2015). Conversely, government-controlled and western-policy oriented media deployed a
counter-frame: rebellion as ungrateful, unpatriotic, or religiously deviant (Cottle, 2011).

Moreover, headlines emphasizing violence, looting, and the collapse of governance, suggesting
that reform had devolved into anarchy (Lynch, 2015). The Syrian and Bahraini regimes, for instance,
cited moral duty to defend “national order” against “traitors.” The economic consequences frame was
strategically employed to delegitimize protest. State and business media focused on declining tourism,
capital flight, and “economic paralysis,” warning citizens of material loss (as seen in Hong Kong; Ye,
2016). Western media occasionally adopted the same focus, portraying revolts as “economically risky
experiments.”

Yet alternative outlets reframed economics as the cause of protest, unemployment, inequality,
and corruption, rather than its destructive effect (Eltantawy and Wiest, 2011). The conflict frame
again simplified political purpose into binary struggle: revolution versus regime, victory versus
collapse (Ophir et al., 2023). Coverage rarely emphasized dialogue or incremental reform,
constructing protests as confrontational.

Audiences: Domestic and International Spheres

According to Tudoroiu (2014), framing also depended on the intended audience and media reach.
The same events appeared radically different in domestic and global media. For international
audiences, networks like Al Jazeera English and CNN used the human interest frame, they
broadcasted videos made by citizens as testimonies of courage and grief to foster empathy (Eltantawy
and Wiest, 2011). These emotionally charged stories mobilized transnational solidarity, depicting pan-
Arab youth as part of a global democratic movement (Cottle, 2011).

Domestic audiences, however, were often targeted with morality and responsibility frames that
emphasized obedience, religion, external threat and censorship (Tudoroiu, 2014). State media in
Egypt and Bahrain portrayed protests as foreign-funded or conspiratorial (Afzal and Harun, 2020),
urging citizens to remain loyal to the state. This responsibility attribution deflected blame from the
regime to “external agitators,” maintaining internal cohesion amid the crisis. The morality frame
however split across geographies: abroad, the struggle was moralized as universal freedom
(McDonald, 2019); locally, morality justified social order (Ophir et al., 2023). This framing duality

produced contrasting emotional perspectives, hope internationally, fear domestically (Lynch, 2015).
Comparative Analysis of Framing: Arab Spring Vs. Nepal’s Gen Z protest

Nepal’s 2025 Gen Z protest coverage echoes the Arab Spring in several ways. International
outlets (BBC and Al Jazeera) used Human Interest, Responsibility, and Morality frames to portray
youth as legitimate reformers and stress state accountability, much like global reporting on the Arab
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uprisings (AlSayyad & Guvenc, 2015; Cottle, 2011). The Kathmandu Post gave the most sustained
and emotional coverage, like the reporting of domestic media during the Arab Spring (Wolfsfeld et
al., 2013; McDonald, 2019).

However, unlike many state-aligned outlets in Egypt or Bahrain (Afzal and Harun, 2020), it
framed the protests positively as a call for reform rather than a crisis or threat to stability. Conflict
framing was prominent in Arab Spring stories, yet in Nepal it appeared mainly in international
reports, whereas domestic coverage stayed balanced and solution-focused.

As stated by Tudoroiu (2014), social media’s revolutionary role dominated Arab Spring
narratives, but for Nepal’s case reporting centered on governance failures and ethical issues. In short,
both cases featured youth-driven, ethically charged stories, but Nepal’s media landscape was less
polarized and more open to viewing the protests as a constructive push for democratic change.

METHODS

This study employs a basic quantitative content analysis approach guided by Semetko and
Valkenburg’s (2000) typology of five generic news frames, supported by light qualitative
interpretation, to examine the framing of the September 2025 Gen Z-led protests in Nepal across three
domestic (The Kathmandu Post) and global (BBC and Al Jazeera) media outlets. The purpose is to
systematically identify which frames were used, how frequently, and what kinds of tones (positive,
negative, or neutral) accompanied them.

A purposive sampling method guided by Jupp (2006) was adopted to collect the sample. A total
of 102 items, a mix of news articles, editorial or opinion pieces from three media outlets were
selected, from September 1 to September 22, 2025 covering: before the protests (1-7 Sept.), during
the peak period (8-13 September) and after (14-22 September). Articles were collected from the
media outlets’ official websites and were included, if they covered, “Gen Z protest/movement,”

99 <c

“social media ban,” “nepo kids,” “Nepal’s youth protest,” and “political resignations.”

Most of the articles came from The Kathmandu Post - 71 pieces (before 2, during - 32 and after -
37). Al Jazeera ran 19 stories (during -14 and after - 5), and the BBC published 12 (during - 9 and
after - 3). This numerical disparity is a deliberate reflection of the media landscape, the local outlet
carries the primary and continuous narrative, while international outlets serve global comparative
perspectives. The time window captures the development of the coverage and illustrates the media’s
immediate response to a rapidly changing event.

Coding is based on Semetko and Valkenburg’s (2000) 20-questions framework. Each article was
systematically assessed using their operational questions for each frame i.e., conflict, responsibility,
human-interest, morality, economic consequences.

Because the framework relies on standardised yes/no indicators, this binary approach ensured a
clear and systematic basis for identifying dominant frames (strongest presence). To determine the
primary frame in each article, this study employs a cumulative scoring based on the indicators of the
framework. The frame receiving the highest number of 'yes' responses is designated as the dominant
narrative. In instances where multiple frames score equally on 'yes' indicators, a tie-breaking rule is
applied; priority is given to the frame most explicitly present in the article's headline or the lead (the
first two paragraphs).

Additionally, it naturally supports coding tone by providing a structured evaluative base. This
base was adapted for the purposes of the current study to evaluate whether an article portrays actors
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positively (supportive, reform, hope, civic engagement, accountability), negatively (death, blame,
failure, conflict escalation, chaos, instability, violence, threat), or neutrally (factual, descriptive or
balanced reporting).

Table 1. Framing Criteria and Operational Questions. Source: Semetko & Valkenburg, 2000

Frames Criteria & Operational Questions

Attribution of Responsibility | - Does the story suggest that some level of government has the
ability to alleviate the problem?

- Does the story suggest that some level of the government is
responsible for the issue/problem?

- Does the story suggest a solution(s) to the problem/issue?

- Does the story suggest that an individual (or group of people in
society) is responsible for the issue/problem?

- Does the story suggest the problem requires urgent action?

Human Interest - Does the story provide a human example or “human face” on
the issue?

- Does the story employ adjectives or personal vignettes that
generate feelings of outrage, empathy, caring, sympathy, or
compassion?

- Does the story emphasize how individuals and groups are
affected by the issue/problem?

- Does the story go into the private or personal lives of the
actors?

- Does the story contain visual information that might generate
feelings of outrage, empathy, caring, sympathy, or compassion?

Conflict - Does the story reflect disagreement between parties,
individuals, groups, or countries?

- Does one party, individual, group, or country reproach another?

- Does the story refer to two sides or to more than two sides of
the problem or issue?

- Does the story refer to winners and losers?

Morality - Does the story contain any moral message?

- Does the story make reference to morality, God, and other
religious tenets?

- Does the story offer specific social prescriptions about how to
behave?

Economic Consequences - Is there a mention of financial losses or gains now or in the
future?

- Is there a mention of the costs or degree of expense involved?

- Is there a reference to the economic consequences of pursuing
or not pursuing a course of action?
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This study conducted a descriptive analysis of 102 news articles to explore the framing pattern of
Nepal’s Gen Z protests. Frequency counts were used to examine how often each of the five news
frames appeared across the sample, which helped reveal the dominant patterns in the media narratives.
A comparative analysis was then carried out between domestic coverage in The Kathmandu Post and
international reporting from BBC News and Al Jazeera English.

This comparison showed whether local and global outlets took different directions in portraying
the protests within broader political and social contexts. Additionally, the tonal valence (positive,
negative, or neutral) was assessed for each article to determine whether the protests were illustrated as
sources of conflict, calls for reform, or part of a wider generational shift.

These analyses offer a clear and systematic basis for understanding the narrative strategies and
nuanced differences in English-language Nepali and international news coverage's portrayal of the
unfolding events.

Intercoder Reliability:

To ensure the replicability and trust of the content analysis, an inter-coder reliability test was
conducted. Two independent coders were trained using the standardized 20-questions coding sheet
(Semetko & Valkenburg, 2000). Prior to the full coding process, both coders participated in a pilot
coding session to clarify operational definitions, category boundaries, and coding procedures.

The pilot session focused on distinguishing between the five framing categories, as well as the
coding of tone and reform emphasis to ensure consistent application of the codebook across all 102
articles sampled from the three news outlets. A randomly selected subsample (15%) of the total
articles was independently coded by both coders.

Table 2. Intercoder Reliability Results (Cohen’s Kappa)

Frame Cohen's Kappa (k) Level of Agreement
Conflict 0.81 Almost Perfect
Human Interest 0.90 Almost Perfect
Economic N/A Not present in the subsample
Moral N/A Not present in the subsample
Responsibility 0.80 Substantial

Tonal Valence 0.79 Substantial
Emphasis on Reform 0.83 Almost Perfect

Reliability was calculated using Cohen’s Kappa (K) to measure agreement beyond chance. The
coefficients were interpreted using the Landis and Koch (1977) benchmark, with values of 0.61-0.80
indicating substantial agreement and 0.81-1.00 indicating almost perfect agreement. This value was
calculated as the arithmetic mean of the individual kappa coefficients for Conflict (0.81), Human
Interest (0.90), Responsibility (0.80), Tonal Valence (0.79), and Emphasis on Reform (0.83).
Economic and Moral framing were not present in the subsample and were therefore excluded from the
mean calculation.

This indicates almost perfect agreement according to the Landis and Koch (1977) benchmark.
The individual coefficients indicated substantial to almost perfect agreement, confirming acceptable
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to strong reliability. After reliability testing, discrepancies were discussed and resolved through
consensus before proceeding with the full dataset coding.

FINDINGS and ANALYSIS

Framing of Nepal’s Gen Z Protest

The analysis, based on Semetko and Valkenburg’s (2000) five generic frames, reveals distinct yet
overlapping patterns in how The Kathmandu Post, BBC News, and Al Jazeera English covered the
September 2025°s youth-led movement.

Overall, Human Interest (32%) and Responsibility (24%) frames dominated (See: Figure 1). The
coverage prioritized emotional storytelling and questions of accountability over purely political or
economic explanations.

Dominant Framing

Morality
18%

Attribution of Responsibility
24%

Human Interest
32%

Conflict
22%

Economic Consequences
4%

Figure 1. Distribution of Framing Devices

This dominance aligns with global patterns in protest reporting, where media frequently
humanize unrest and emphasize blame attribution, as seen during the Arab Spring (Cottle, 2011; Afzal

///j International Journal of Digital Research, Volume 2, Issue 3, 2026 \
© The Author(s) 2026 | Licensed under CC BY 4.0

106



Naima Ferdous — Protest or Disorder? Media Narratives and Framing of 2025 Youth Mobilization in
Nepal

& Harun, 2020). BBC (42%) and Al Jazeera (37%) used human interest frames more frequently than
Kathmandu Post (30% of its articles).

This reflects their editorial priorities: international interest and usual practice of humanizing
political unrest through individual narratives. Similar tendencies can be seen in the Arab Spring and
Black Lives Matter (McDonald, 2019; Honwana, 2019).

Frequency of Framing Types of News Qutlets

Framing Types

Attribution of Responsibility Conflict Economic (Dnsequemej Human Interest Marality

35

30

Count

-
=]

0

Figure 2. News Framing of Nepal’s Gen-Z Protest by Al Jazeera, BBC, and The Kathmandu Post

In addition, both Kathmandu Post and Al Jazeera coverage used responsibility frames at almost
similar rates, 25% and 26%, and 16% of the BBC’s reporting had this framing. Which highlights a
shared concern with who was answerable (Ophir et al., 2023), their way of handling the crisis, and
what should be done. The Conflict frame, however, showed the clearest divergence.

The BBC used it most often, 48% of their articles frequently highlighting clashes, violence, and
public disorder, reflecting usual Western media coverage patterns of political crises (Cottle, 2011; Ye,
2016). Al Jazeera (21%) followed a similar but somewhat more balanced approach. In contrast, The
Kathmandu Post employed the Conflict frame far less, only 18%, preferring to place events within a
wider sociopolitical context rather than focusing primarily on confrontation.

Morality considerations appeared regularly as well, except for BBC, counting 18% of total
articles. Which reveals the ethical dimensions of the movement as issues of justice, civic duty, and the
legitimacy of youth demands were common in Kathmandu Post (21%), also in Al Jazeera’s reporting
(16%) (see: Figure 2), which often framed the protests in terms of dignity and generational rights
(AlSayyad & Guvenc, 2015). The Kathmandu Post included moral dimensions too but tended to root
them in local political traditions.
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The Economic consequences frame, however, was minimal; only Kathmandu Post (6%) reported
it, suggesting that reporters gave little importance to immediate economic impacts over moral and
political grievances when covering the protest (Cortés-Ramos et al., 2021).

Analysis of Tone and Sentiment Patterns

While frame frequencies show what aspects of the protests were emphasized, tonal analysis
reveals how the events were emotionally evaluated. Each of the three outlets adopted a distinct tone or
sentiment in their reporting of the 2025 protest. The Kathmandu Post and Al Jazeera both used strong
emotions in their stories.

Table 3. Sentiment Analysis Across Outlets.

Outlet Sentiment Before During After Total
Kathmandu Positive 1 9 12 22
Post
Kathmandu Neutral 0 7 7 14
Post
Kathmandu Negative 1 16 18 35
Post
BBC Positive 0 4 1 5
BBC Neutral 0 4 0 4
BBC Negative 0 2 1 3
Al Jazeera Positive 0 4 5 9
Al Jazeera Neutral 0 3 1 4
Al Jazeera Negative 0 6 0 6

KP published 35 negative articles, mostly during and right after the protests. They focused on
violence, state responses, police actions, and political crises. At the same time, the outlet produced the
highest number of positive articles (22 total) too, most of which appeared after the protests, presenting
the events as a chance for reform, youth activism, and real political change.

This duality reflects sentiments observed in transitional democracies, where media narratives
often oscillate between crisis and guarded hope during moments of acute political upheavals
(Acharya, 2024). Al Jazeera adopted a similar pattern, publishing 6 negative articles during the unrest,
that described state repression and clashes and escalation.

After the protests, however, they produced 5 positive pieces, where the narratives emphasized
political transition, accountability, and possibilities for reform, and 0 negative pieces after, showing a
clear shift from crisis to hope (Tudoroiu, 2014; Lynch, 2015). BBC News on the other hand took a far
more balanced approach from beginning to end. On average, its articles simply reported what
happened, without strong emotions or judgements.

Overall, negative feelings dominated the coverage (43%). Positive reporting didn’t occur until
after the prime minister resigned. The Kathmandu Post and Al Jazeera included clear moments of
hope, presenting the protests as a possible turning point for democracy and youth power. In summary,
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local and regional outlets (Kathmandu Post and Al Jazeera) told an emotional, crisis-focused story
with some hope mixed in, while BBC stayed calm, factual, and largely neutral throughout. Broadly,
this mirrors global media behavior: protest movements are framed negatively during escalation and
more positively after political breakthroughs (Ophir et al., 2023; Lynch, 2015).

Analysis of Emphasis on Reform

18.63% 0.00%
Strong/ Yes Minimal / No
Al Jazeera
0.00%
Some / Moderate
10.78% 0.00%
Strong/ Yes Minimal / No
BBC
0.98%
Some / Moderate
34.31% 17.65%
Strong/ Yes Minimal / No
Kathmand
u Post

17.65%
Some / Moderate

Figure 3. Emphasis analysis of Reform (% of total samples) in AJ, BBC, and KP

Overall, the emphasis patterns reveal a clear contrast. The Kathmandu Post provided the most
intensive coverage, with 49% of its total articles showing strong emphasis on reform (Acharya, 2024)
throughout the protest period, reflecting deep and sustained engagement with the events and in-depth
coverage throughout the crisis.

Both Al Jazeera and BBC adopted a focused approach, emphasizing fully on reform. Which
indicates attention to key political and human-interest turning points and selective but concise
reporting of major developments, respectively.

This finding aligns with existing framing research, which shows that independent domestic
media typically provide continuous, high-intensity reporting during national unrest, whereas
international outlets tend to be more episodic and strategic in their attention to foreign protest
movements (Wolfsfeld et al., 2013; McDonald, 2019)

Interpretation of Frames and Tones in Broader Media Narratives
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The analysis of Nepal’s Gen Z protests coverage in The Kathmandu Post (KP), BBC, and Al
Jazeera (AJ) demonstrates a largely constructive media narrative shaped by both tone and framing.

Crisis vs Reform: Though negative tones were present, particularly in KP articles, those were
consistently balanced with positive and neutral reporting that stressed solutions, accountability, and
reform (see: Table 3). Even when conflict appeared, responsibility frames pointed toward constructive
action rather than mere disruption (Ophir et al., 2023; Ye, 2016). All three outlets treated the protests
as a serious governance challenge that could lead to improvement, not just as a crisis to
sensationalize.

Civic Engagement: Positive and solution-oriented stories by KP and AJ, highlighted youth
participation and clear calls for change. Responsibility frames in those coverage repeatedly identified
who needed to act, encouraging public dialogue and democratic participation. BBC and AJ further
reinforced this by placing the protests in a wider societal context that featured the actor's contribution
and policy implications. This echoes patterns documented in youth-led movements from the Arab
Spring to Chile (Honwana, 2019; Cortés-Ramos et al., 2021)

Generational Change: Coverage patterns suggest a recognition of Gen Z emerging as a distinct
and legitimate political and social force (AlSayyad & Guvenc, 2015). Positive and neutral articles
portrayed young protesters of Nepal as catalysts for long-term reform and generational reform, rather
than simply as agitators (Jude & Padmavathi, 2025).

Overall Interpretation: The combination of frames and tones produced a balanced, forward-
looking narrative of the media coverage of Nepal’s Youth-led protests. Domestic and international
outlets alike presented the protests as significant events that exposed real problems, demanded
accountability, and opened space for civic participation. This framing reinforces the role of media in
supporting informed public discourse and situates Gen Z as an active agent of change in Nepalese
society.

Limitations

This study contains several methodological limitations that must be acknowledged. First, the
uneven sample size, comprising 71 domestic and 31 international reports, limits the comparability and
generalizability of findings across media types. This "intensity gap™ was intentional, with a view to
capturing the primary narrative of the movement and proportional frequency analysis (percentage)
was employed to offset its effect and ensure balanced framing comparisons.

Second, the research was limited to English-language media, meaning the findings may not
represent the narratives, cultural and linguistic nuances present in vernacular (Nepali-language)
media. Finally, the fixed three-week temporal timeframe (September 1-22, 2025) confined the study
to the media's immediate crisis response, leaving the long-term trajectory and evolution of these
frames over subsequent months unexamined. These constraints call for future research that
incorporates multilingual data and extended longitudinal frameworks.

CONCLUSION and RECOMMENDATIONS

The comparative framing analysis of coverage by The Kathmandu Post, BBC News, and Al
Jazeera English shows clear differences between domestic and international reporting, yet all three
outlets focused heavily on human stories and questions of governance. The Human Interest and
Responsibility frames were the most dominant framing, which presented the September 2025 Gen Z
protests in Nepal as a legitimate demand for accountability, democratic reform, and youth agency.
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As shown in Figure 2, The Kathmandu Post delivered the deepest and most continuous coverage,
combining emotional intensity with political analysis, while Al Jazeera emphasized ethical,
humanitarian and institutional angles. BBC, in contrast, stayed selective and largely factual, avoiding
strong emotional or advocacy tones. Though negative sentiment peaked during the protests across all
sources, KP and AJ balanced this with positive framing of reform and civic awakening. However,
BBC remained closer to neutral reporting in this period too.

In the end, the findings suggest that the Gen Z protests were portrayed less as chaos and more as
a generational turning point. Conflict surely appeared, especially in international reporting, but it did
not dominate; themes of justice, youth empowerment and participation, and change stood out more
strongly.

This pattern supports communication theories that the media can shift from pure crisis reporting
to narratives that encourage social progress and democratic dialogue (Entman, 1993). It is important
to acknowledge that these findings should be interpreted with humility, given the study's English-
language focus and deliberate but imbalanced sample size.

Building on these findings, future research could broaden its scope through native-language
media, visual analysis, and longitudinal approaches to better assess the lasting influence of these
narratives on institutional reform.

Recommendations:

Expand Coverage Beyond Crisis Moments: Media need to follow movements before and after
peak events to show their longer-term importance.

Enhance Contextual and Preventive Narratives: News media should explain root causes,
historical grievances, and possible reforms instead of focusing only on daily clashes.

Integrate Ethical and Solution-Oriented Journalism: Coverage should follow peace
journalism principles (such as Lynch & McGoldrick, 2005) to highlight dialogue, empathy, and
concrete paths toward change.

Include Economic and Social Impact Frames: Future coverage should pay attention to how
protests affect jobs, inequality, and everyday life too.

Support Collaborative Research and Training: Newsrooms, universities, and civil society
should work together on training programs to improve conflict-sensitive and youth-focused reporting.
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ABSTRACT

Political talk shows have become a dominant platform for political discussions and citizen
engagement within Ghana’s democratic media landscape. While these programs are often celebrated
for enhancing political awareness and deliberation, increasing concerns about media malaise, marked
by sensationalism, incivility, negativity, and partisan framing, raise critical questions about their
democratic consequences. This study examines the gendered consumption of political talk shows in
Ghana and explores how media malaise shapes women’s political engagement. Grounded in Media
Malaise Theory, Deliberative Democracy Theory, and Agenda-Setting Theory, the article interrogates
whether prevailing media practices contribute to political cynicism, disengagement, and gendered
inequalities in political participation. Employing a mixed-methods research design, the study
combines a content analysis of selected Ghanaian political talk shows with survey data from
audiences, alongside in-depth interviews with female viewers/listeners and media practitioners. The
content analysis assesses dominant formats, tone, representation, and interactional styles, while the
audience data illuminate patterns of exposure, participation, and perception across gender lines. The
qualitative interviews provide deeper insights into women’s lived experiences of political talk shows
and their implications for political efficacy and engagement. Findings reveal pronounced gender
disparities in the consumption and experience of political talk shows. Women report lower levels of
exposure and participation compared to men and express heightened sensitivity to hostile,
confrontational, and male-dominated discursive environments. Sensationalist and adversarial formats,
often characterized by °‘shouting matches’, personal attacks, and partisan bias, were found to
disproportionately alienate female audiences, fostering political cynicism and discouraging active
engagement in political discussions. Although women acknowledge the informational value of
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political talk shows, many perceive these programs as exclusionary spaces that marginalize women’s
voices and inadequately address issues of concern to women and other marginalized groups. The
study argues that media malaise in Ghanaian political talk shows not only undermines the quality of
democratic deliberation but also reinforces gendered inequalities in political communication and
participation. By privileging combative styles of discourse, political talk shows risk reproducing
exclusionary norms that deter women from meaningful political engagement. The article concludes by
calling for gender-responsive media practices, more inclusive programming formats, and stronger
regulatory and professional standards to promote civility, diversity, and equitable participation in
Ghana’s political media environment.

Keywords: Political talk shows, Media malaise, Gender and media, Women's political engagement,
Political communication, Ghana.

Copyright © 2026 The Author(s). This article is licensed under CC BY 4.0.

INTRODUCTION

The landscape of political communication in Ghana has undergone a seismic shift over the last
three decades, transitioning from a state-controlled apparatus to one of the most vibrant and pluralistic
media environments in Africa (Boafo-Arthur, 2008). Central to this evolution are political talk shows,
which now serve as the primary arena for national deliberation and citizen engagement. These
political talk shows serve as the ‘town square’ of the digital age for political discourses. Broadcast
primarily via radio and television, these platforms are central to citizen engagement and political
awareness. However, the quality of this discourse is increasingly under scrutiny. As the quantity of
platforms has increased, concerns regarding the quality of the discourse and its inclusivity have
intensified. ~ While these shows aim to foster deliberation, they are often characterized by
sensationalism and partisan hostility, a phenomenon known as media malaise (Osei-Appiah, 2020;
Dzisah, 2020).

This paper investigates the intersection of gender and media consumption, specifically examining
how the combative nature of Ghanaian political talk shows affects women’s political efficacy and
participation.

Background: The Evolution of Ghanaian Media (Post-1992)

The promulgation of the 1992 Constitution marked a watershed moment for Ghana, ushering in
the Fourth Republic and providing the legal bedrock for a free and independent press. Chapter 12 of
the Constitution explicitly guarantees the Freedom and Independence of the Media, which effectively
catalyzed the liberalization of the airwaves. This led to a proliferation of private radio and television
stations across the country, fundamentally democratizing access to information (Nyamnjoh, 2005).
Within this democratic media landscape, political talk shows emerged as the dominant platform for
public discourse. These programs were initially celebrated for their potential to enhance political
awareness among the citizenry, provide a space for accountability where public officials could be
questioned, and foster a culture of deliberation and democratic debate (Dzisah, 2020).

Yet, this expansion has been a double-edged sword. As competition for ratings increased, many
media houses pivoted toward a commercialized and adversarial model of journalism. The result is a
media environment where political discourse is often synonymous with partisan framing and
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sensationalism, moving away from the deliberative ideals envisioned at the dawn of the Fourth
Republic (Hallin & Mancini, 2004; Dzisah, 2020).

Problem Statement: The ""Watchdog' vs. Media Malaise

While the media is theoretically tasked with being the "watchdog™" of democracy, a growing
phenomenon known as media malaise is undermining this role in Ghana (Schudson, 2002; Patterson,
1993). A toxic convergence of sensationalism, incivility, and pervasive negativity defines the core of
media malaise in the Ghanaian political landscape (Osei-Appiah, 2020; Stromback & Esser, 2014).
This phenomenon manifests as a prioritization of scandalous or shocking headlines over substantive
policy analysis, which effectively strips the discourse of its democratic utility and shifts the focus
away from critical governance issues (Patterson, 2000; lyengar & Kinder, 2010).

Such sensationalism is often accompanied by a rise in incivility, particularly through “shouting
matches™ in which panelists abandon rational debate in favor of personal attacks and hostile
interactional styles (Mutz, 2015; Norris, 2000). Furthermore, the persistent focus on conflict and
partisan bickering ensures that the media environment remains inherently negative, creating a malaise
that fosters political cynicism (Cappella & Jamieson, 1997; Norris, 2011) and disproportionately
alienates female audiences who find these male-dominated, confrontational spaces exclusionary
(Adjin-Tettey et al., 2025; Zoonen, 2005).

This hostile environment raises critical questions about democratic consequences, particularly
regarding gendered participation. Evidence suggests that these male-dominated, confrontational
discursive environments act as a deterrent for women (Childs, 2004; Krook, 2010). Instead of
empowering the female electorate, this deliberative style may be fostering political cynicism and a
sense of alienation among women (Norris, 2000; Sanbonmatsu, 2006).

The problem, therefore, is that the current style of political talk shows may be reproducing
exclusionary norms. By privileging combative styles of discourse, the media risks marginalizing
women’s Voices and failing to address the specific issues and concerns of women and other
marginalized groups, thereby reinforcing gendered inequalities in political engagement.

Research Objectives

This study seeks to interrogate the intersection of gender, media consumption, and political
efficacy within the Ghanaian context. Grounded in Media Malaise Theory, Deliberative Democracy
Theory, and Agenda-Setting Theory, the research pursues the following objectives:

1. To analyze the differences in how men and women consume political talk shows, focusing on
exposure levels, participation, and frequency.

2. To explore how sensationalism, incivility, and partisan framing shape women’s perceptions of
the political process and their willingness to engage.

3. To understand the "lived experiences" of female audiences and how they perceive these talk
shows.

LITERATURE REVIEW AND THEORETICAL FRAMEWORK

The study of gendered consumption of political talk shows in Ghana is situated at the
intersection of political communication, gender studies, and democratic theory. To
understand how media practices influence women’s political engagement, this research
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synthesizes three primary theoretical frameworks: Media Malaise Theory, Deliberative
Democracy Theory, and Agenda-Setting Theory.

Media Malaise Theory

Media Malaise Theory suggests that the ways in which news and political information are
packaged, emphasizing conflict, negativity, and sensationalism, can lead to widespread citizen distrust
and political cynicism (Cappella & Jamieson, 1997; Patterson, 1993). In the context of Ghana, this
"malaise” is increasingly evident in the dominant format of political talk shows (Osei-Appiah, 2020).
The pervasive presence of media malaise in the Ghanaian political landscape is not a neutral
phenomenon; rather, it is a toxic convergence of sensationalism, incivility, and partisan framing that
fundamentally reshapes democratic engagement (Strombéack & Esser, 2014).

At the heart of this malaise is a "news as entertainment” model that prioritizes sensationalism,
elevating scandalous or shocking headlines over substantive policy analysis (Patterson, 2000; Bennett,
2016). In this environment, the democratic utility of political talk shows is stripped away as media
outlets chase ratings through the production of "shouting matches" (Mutz, 2015). These adversarial
formats are characterized by a profound lack of decorum, where panelists frequently abandon rational,
evidence-based debate in favor of personal attacks and hostile interactional styles (Norris, 2000). This
culture of incivility does not merely offend the audience; it actively alienates them, leading viewers
and listeners to perceive the entire political system as a dysfunctional arena disconnected from their
lived realities and governance needs (Cappella & Jamieson, 1997).

Furthermore, this media environment is sustained by heavy partisan bias, which frames national
political life as a rigid, zero-sum game (lyengar & Westwood, 2015). Ghanaian political talk shows
are often criticized for acting as echo chambers for dominant political parties, reinforcing binary
narratives that leave little room for nuanced or non-partisan perspectives (Osei-Appiah, 2020; Benkler
et al., 2018). This framing suggests that every public issue is a battleground where one side must be
entirely discredited for the other to succeed, narrowing the public’s understanding of complex policy
challenges (lyengar & Kinder, 2010). For many citizens, particularly those who do not identify with
aggressive partisan labels, this creates a sense of exclusion (Norris, 2011). The "town square" of
political discussion is thus transformed into an exclusionary space where the loudest, most partisan
voices are privileged, while substantive dialogue is marginalized.

The most critical consequence of this malaise is its gendered impact on political efficacy and
engagement. This study indicates that these adversarial and male-dominated discursive environments
disproportionately alienate female audiences (Adjin-Tettey et al., 2025; van Zoonen, 2005). While
some segments of the population may view political bickering as a standard, even entertaining, feature
of democracy, women report heightened sensitivity to the hostility and negativity inherent in these
programs (Norris, 2000). This continuous exposure to media malaise fosters a deep-seated sense of
political cynicism, leading many women to conclude that the political arena is inherently
unwelcoming or "dirty" (Krook, 2010). Consequently, their internal belief in their ability to influence
the political process, their political efficacy, is eroded (Craig et al., 1990). Rather than being
mobilized by the media to participate in the democratic process, women are often discouraged by it,
leading to a retreat from active engagement and reinforcing long-standing gendered inequalities in
Ghana's political communication landscape (Childs, 2004).

Deliberative Democracy Theory

Deliberative Democracy Theory emphasizes that the health of a democracy depends on the
quality of public discussion, which must be inclusive, rational, and respectful (Habermas, 1989;
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Dryzek, 2000). The disconnect between the democratic promise of media and its practical execution
creates a profound tension between the ideal of deliberation and the reality of the Ghanaian airwaves.
Ideally, political talk shows serve as vital instruments for enhancing political awareness and providing
a forum for civic education; however, their current interactional styles frequently fail the fundamental
deliberative test (Habermas, 2006). Rather than fostering the rational, respectful, and inclusive
dialogue required for a healthy democracy, these programs often descend into theatrical conflict
(Mutz, 2015). This failure transforms what should be a public square into exclusionary environments
where combative discourse silences more moderate or inclusive voices (Dryzek, 2000).

For female audiences specifically, these shows are not perceived as neutral platforms for
information but as exclusionary spaces that prioritize aggression over constructive conversation
(Adjin-Tettey et al., 2025). Furthermore, these platforms function as structural barriers to participation
by entrenching a male-dominated and hostile discursive style (van Zoonen, 2005). By privileging this
"shouting match" format, media houses inadvertently reproduce exclusionary social norms that
suggest political engagement is a masculine endeavor reserved for those willing to participate in
verbal combat (Butler, 1990). Consequently, these platforms shape the boundaries of the national
conversation, deterring women from meaningful participation and reinforcing the perception that
political deliberation in Ghana is fundamentally closed to them.

Agenda-Setting Theory

Agenda-Setting Theory argues that the media does not just tell the public what to think, but what
to think about (McCombs, 2004; McCombs & Shaw, 1972). The priorities of media practitioners
directly influence the topics that gain national prominence (McCombs, 2004). The marginalization of
women's issues within Ghana’s political media is a critical systemic failure that impacts the
inclusivity of the democratic process. This study identifies a significant gap in content, finding that
political talk shows frequently neglect issues concerning women and other marginalized groups in
favor of narrow partisan conflicts (Adjin-Tettey et al., 2025). This lack of topical diversity is
inherently linked to representation, as the national agenda is predominantly set by a narrow group of
male panelists and media practitioners (van Zoonen, 2005). This homogeneity reinforces gendered
inequalities in political communication, ensuring that the perspectives of women are rarely elevated to
national discourse.

This lack of representation creates a destructive feedback loop that sustains long-term political
disengagement among women. When women do not see their concerns reflected in the media agenda,
they perceive the programming as irrelevant and exclusionary (Norris, 2000). Over time, this leads to
a self-perpetuating cycle of disengagement, where women’s withdrawal is used to justify continued
male-dominated content, ultimately cementing their marginalization in Ghana's political media
environment (Krook, 2010).

Relevance of the Theories to the Study

The unique contribution of media malaise to this study lies in its diagnostic capacity. It identifies
how the tone and framing of political communication may foster disaffection rather than engagement.
Neither deliberative democracy nor agenda-setting theory captures this disillusionment effect with the
same clarity. In contrast, Deliberative Democracy Theory provides a normative framework for
evaluating the quality of media discourse. Rooted in Habermas’s (1984) notion of the public sphere,
the theory posits that democracy thrives when citizens and political actors engage in rational,
respectful, and inclusive dialogue. Applied to Ghanaian political talk shows such as Good Morning
Ghana and Newsfile, this perspective highlights their potential to function as spaces for meaningful
deliberation. Yet, as Osei-Appiah (2020) notes, these platforms often privilege partisan voices,
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dramatize issues, and exclude ordinary citizens, thereby falling short of deliberative ideals.
Deliberative democracy, therefore, brings something distinct to the research: it sets a standard against
which the communicative practices of Ghanaian talk shows can be judged, focusing not only on
outcomes like cynicism or engagement but also on the processes through which discourse is produced.

Agenda-Setting and Framing Theory complements these perspectives by explaining the
mechanisms through which media shape political perceptions (Lecheler & De Vreese, 2019). In the
Ghanaian context, political talk shows are critical agenda-setters, selecting which issues, such as
corruption, unemployment, or electoral reform, gain prominence in national discourse. At the same
time, the way issues are framed shapes how citizens understand and evaluate them. This explanatory
power distinguishes agenda-setting and framing from the other two theories, as it reveals the specific
processes by which media influence occurs.

Taken together, these theories form a layered analytical framework, with agenda-setting and
framing providing insight into how media influence occurs; media malaise explaining why these
patterns matter for public trust and engagement; and deliberative democracy establishing a normative
yardstick for assessing the quality of discourse. In Ghana, where the media system is vibrant but
highly politicized, this theoretical triangulation is especially valuable. It allows for an analysis that
recognizes both the democratic potential and the risks of political talk shows, situating them as
double-edged platforms that can either foster engagement or exacerbate malaise depending on how
media logic intersects with Ghana’s political culture.

Applicability to and Implication for Ghana

These theories are especially relevant to Ghana’s media and political environment. Since
liberalization in the 1990s, Ghana’s media landscape has become one of the most vibrant in Africa
(Dzisah, 2020; Hasty, 2005). Political talk shows have emerged as central forums for political
communication, shaping public opinion and holding leaders accountable. The expansion of agenda-
setting and framing theories is essential for analyzing Ghana’s media-politics relationship. Political
talk shows are among the most influential agenda-setters in the country, shaping which issues
dominate public attention. Yet their framing practices often limit their potential to function as
inclusive platforms for deliberation. Integrating insights from Boydstun (2013), Lecheler and de
Vreese (2019), Al-Mamori and Rahman (2017), and Coffie and Medie (2021) strengthens the
theoretical grounding of this research by showing both the explanatory power and the democratic
risks of agenda-setting and framing in African contexts.

Deliberative Democracy Theory is rooted in the idea that democratic legitimacy is derived not
only from electoral processes but also from the quality of public discourse (Habermas, 1984; Rawls,
1993). Unlike minimalist conceptions of democracy that emphasize voting as the primary form of
participation, deliberative democracy stresses the importance of rational, inclusive, and respectful
dialogue in shaping collective decision-making. At its core, the theory emphasizes four tenets:
inclusivity, equality, reason-giving, and consensus-building (Dryzek, 2000; Fishkin, 1991). Within
this framework, the media is expected to function as a critical public sphere, facilitating spaces where
citizens and political actors can deliberate on issues of common concern (Habermas, 1989). Political
talk shows, therefore, can be conceptualized as modern forums for deliberation, offering opportunities
for exposure to competing views, public reasoning, and collective reflection.

However, the realities of Ghana’s media environment complicate these ideals. Research shows
that Ghanaian political talk shows often fall short of inclusivity and equality (Nyarko, 2019). Instead
of incorporating diverse citizen voices, they tend to feature political elites, analysts, and party
representatives (Osei-Appiah, 2020). This elite dominance narrows the scope of deliberation and
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excludes marginalized groups from participating in national discourse. The commercial nature of
many stations further undermines deliberative potential, as sensationalism and drama often take
precedence over reasoned debate in the pursuit of ratings and advertising revenue (Osei-Appiah,
2020).

While talk shows in Ghana sometimes host evidence-based discussions, they more often amplify
adversarial exchanges between partisan actors, reinforcing polarization rather than fostering
understanding. Instead of consensus-building, these formats frequently intensify divisions, leaving
citizens more entrenched in partisan identities. This raises questions about whether such programs
truly serve deliberative democratic functions or merely reproduce partisan talking points in a public
forum. In the Ghanaian case, the theory illuminates both the shortcomings of political talk shows, elite
dominance, sensationalism, polarization, and their unrealized potential as genuine platforms of
democratic deliberation.

Media Malaise Theory captures the risk of cynicism that arises when political talk shows recycle
partisan disputes. Deliberative Democracy Theory highlights how these shows fall short of inclusivity
and rational debate, but also suggests how they might be reformed. Agenda-Setting and Framing
Theory explains how the prominence and framing of issues influence public attitudes and behavior,
making it especially pertinent during election cycles. Together, these theories illuminate both the
promise and the pitfalls of political talk shows in Ghana, showing that they are simultaneously spaces
of democratic engagement and potential sources of malaise.

Synthesizing the Gendered Dimension

The literature on media in sub-Saharan Africa has long noted a "participation gap" between men
and women (Adjin-Tettey et al., 2025; Wasserman & Madrid-Morales, 2019). This study builds upon
that by arguing that this gap is not merely a result of personal choice, but a direct consequence of a
media environment suffering from malaise (Putnam, 2000; Fallows, 1996).

The intersection of media malaise and gendered participation is perhaps most clearly visible in
the heightened sensitivity women exhibit toward the hostile and confrontational environments of
Ghanaian talk shows (Adjin-Tettey et al., 2025; Osei-Appiah, 2020). Research indicates that this
sensitivity is not merely a preference but a significant factor in consumption patterns, as women
report consistently lower levels of exposure to these programs compared to men (Okigbo & Eribo,
2004; Adjin-Tettey et al., 2025). While the adversarial nature of these shows may be viewed by some
as a standard element of political theater, for many women, the shouting and personal attacks create a
psychological barrier (Herbst, 2010). This environment fosters an atmosphere where the primary
"town square" of national deliberation feels fundamentally unwelcoming, leading to a calculated
withdrawal from these spaces to avoid the toxicity of the discourse (Young, 2000; Fraser, 1992).

Ultimately, the study argues that the current state of Ghanaian political media does not merely
reflect existing social inequalities; it actively reinforces them (Tamale, 2020). By maintaining a
discursive style that is coded as aggressive and masculine, these platforms effectively gatekeep the
national conversation (Connell, 2005; Tuchman, 1978). When the most prominent arena for political
discussion feels hostile to half the population, it cements the marginalization of women in the public
sphere (Tripp, 2001). This structural exclusion ensures that the media remains a tool for reinforcing
traditional gender hierarchies, as it continues to privilege combative interactional styles that deter
women from meaningful engagement and representation in Ghana’s democratic life (Adjin-Tettey et
al., 2025; Adjin-Tettey et al., 2025).
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Through the lenses of Media Malaise, Deliberative Democracy, and Agenda-Setting, it becomes
clear that the quality of Ghanaian political media is inextricably linked to the inclusivity of its
democracy (Entman, 2007; Dahlgren, 2009; Wanta & Ghanem, 2007). Addressing the "malaise™ is
therefore essential for fostering equitable gendered engagement (Voltmer, 2013; Couldry, 2012).

Political Efficacy and Gender

Political efficacy refers to individuals’ belief in their ability to understand political processes and
influence political outcomes (Niemi, Craig, & Mattei, 1991). It is typically conceptualized as
comprising two interrelated dimensions: internal political efficacy, which reflects confidence in one’s
own political competence, and external political efficacy, which captures perceptions of the
responsiveness of political institutions and actors. Together, these dimensions shape the extent to
which individuals feel empowered to participate in political life.

Recent scholarship has increasingly emphasized the role of the media environment in shaping
both dimensions of political efficacy. Media are not neutral conveyors of information; rather, they
structure how politics is perceived, interpreted, and experienced (Shehata & Stromback, 2021).
Exposure to informative, issue-based, and inclusive political content has been shown to enhance
political knowledge and strengthen internal efficacy, thereby encouraging participation (Boulianne,
2020). Conversely, media environments characterized by negativity, incivility, and strategic framing,
features commonly associated with media malaise, can erode both internal and external efficacy by
fostering distrust and disengagement (Fletcher & Park, 2017; Van Aelst et al., 2017).

The effects of such media environments are particularly pronounced among marginalized groups,
including women. Studies in both the global North and African contexts suggest that when political
discourse is dominated by elite actors, adversarial rhetoric, and exclusionary norms, individuals who
do not identify with these communicative styles are less likely to perceive themselves as legitimate
political participants (Bosch, 2017; Osei-Appiah, 2019). This has direct implications for internal
efficacy, as repeated exposure to male-dominated and confrontational discourse can undermine
women’s confidence in their ability to engage meaningfully in politics.

At the same time, external efficacy is shaped by perceptions of recognition and inclusion within
the political system. When women’s voices and issues are systematically marginalized in media
coverage, it signals that the political system is unresponsive to their concerns. This aligns with recent
findings that media visibility is closely linked to perceptions of political legitimacy and
responsiveness (Ross & Carter, 2011; Harmer & Wring, 2013). In contexts where women are
underrepresented in political talk shows or portrayed through limiting frames, the media contribute to
a broader sense of political alienation.

Furthermore, the prevalence of hostile and exclusionary discourse introduces both psychological
and structural barriers to participation. Psychologically, exposure to incivility and conflict can
generate negative emotional responses, such as anxiety, frustration, and withdrawal, which reduce
motivation to engage (Boulianne & Theocharis, 2020). Structurally, the normalization of aggressive
communicative styles establishes implicit “rules of engagement” that privilege certain forms of
expression while marginalizing others. Women who do not conform to these norms may be
discouraged from participating not because of a lack of interest or competence, but because the
communicative environment is perceived as inhospitable.

In this sense, political efficacy is not merely an individual-level attribute but is socially
constructed through media practices and communicative norms. The interaction between media
malaise, gendered representation, and discursive style creates a feedback loop in which reduced
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efficacy leads to lower participation, which in turn reinforces patterns of exclusion. For emerging
democracies such as Ghana, this dynamic poses a significant challenge, as the marginalization of
women’s voices undermines both the inclusivity and the legitimacy of democratic processes.

METHODOLOGY

To capture the multifaceted nature of media malaise and its impact on gendered political
engagement, this study employs a mixed-methods research design (Creswell & Plano Clark, 2011;
Tashakkori & Teddlie, 2010). This approach enables a comprehensive analysis that bridges the gap
between objective media content and the audience's subjective lived experiences (Johnson &
Onwuegbuzie, 2004). By integrating quantitative and qualitative data, the study provides a robust
framework for interrogating how prevailing media practices contribute to political cynicism and
gendered inequalities (Bryman, 2012).

Data were collected from three complementary sources: an audience survey of 93 women, 25
episodes of five selected political talk shows, and semi-structured interviews with five media
practitioners. The three sources were designed to provide complementary perspectives on women's
consumption and participation in political talk-show discourse and the institutional and programme-
level factors shaping such experiences.

Content Analysis: The study analyzed 25 episodes drawn from five Ghanaian political talk
shows: Big Issue, Good Morning Ghana, Newsfile, Ekosiisen, and Kokrokoo. Five episodes were
analyzed from each programme. The programmes were purposively selected because they were
identified as prominent political talk-show platforms representing radio and television political
discussion in Ghana (Krippendorff, 2018; Neuendorf, 2017). The episodes were sampled over a three-
month period, from October to December 2025. This period was selected to provide a sufficiently
broad temporal window for capturing variations in political discourse and audience engagement
across the selected programmes, while maintaining a manageable and consistent sample for analysis.
The three-month period also allowed the study to capture recurring patterns in the framing, tone, and
gender representation of political discussions, which were topical at the time, rather than relying on
episodes from a single point in time. The coding process also considered partisan orientation,
including the ratio of male to female panelist appearances, the prominence of partisan conflict relative
to substantive policy discussion, and the extent to which audience participation was encouraged (Riffe
et al., 2019).

Episodes were selected using a stratified purposive sampling procedure, with each programme
constituting a separate stratum. Within each stratum, five episodes were selected from the available
episodes during the study period. The selected episodes were obtained from programme archives and
official online platforms. Episodes were eligible for inclusion if they were broadcast within the
specified study period, belonged to one of the five selected programmes, and were available in a
sufficiently complete form for analysis. The final corpus therefore consisted of 25 episodes, with
equal representation from each programme. The analysis was based on the 25 episodes actually
selected for the study; therefore, findings from the episode sample are not presented as estimates of all
Ghanaian political talk shows.

Audience Survey: The audience component comprised 93 female respondents. The survey was
designed to document women’s own exposure to, participation in, and perceptions of political talk
shows rather than to measure male audience behaviour directly (Fowler, 2014; Dillman et al., 2014).
A purposive criterion sampling approach was used to recruit women who met the study's eligibility
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requirements. Participants were required to be 18 years or older, identify as women, reside in Ghana,
and have watched or listened to at least one of the five selected political talk shows. The criterion of
prior exposure to at least one of the programmes ensured that respondents had sufficient experience of
political talk-show content to provide informed responses to questions concerning consumption,
participation, representation and perceived barriers to engagement. Because no comprehensive
national sampling frame of female consumers of political talk shows was available, a study-specific
sampling frame was constructed from women who met the eligibility criteria and could be reached
through relevant institutional, community and online networks.

Recruitment was conducted through workplaces, community organisations, women's groups, and
social-media platforms. Participation was voluntary, and respondents were informed about the
purpose of the study before completing the questionnaire. The survey sought to capture variation in
women's experiences of political talk-show consumption rather than to produce a statistically
representative estimate of all female political talk-show audiences in Ghana (Babbie, 2016). The
geographical coverage of the survey was Accra and Kumasi, and where online recruitment was used,
respondents from outside the primary study location were also eligible to participate, provided they
satisfied the study criteria.

Media-Practitioners Interviews: The qualitative component consisted of five semi-structured
interviews with media practitioners, comprising one host or producer associated with each of the five
selected programmes. Participants were selected through purposive key-informant sampling because
of their direct knowledge of programme production, editorial decision-making, political discussions
and audience engagement. Purposive sampling is appropriate where participants are deliberately
selected because their experience or knowledge can provide rich insights into the phenomenon under
investigation. Eligible interview participants were required to be hosts, producers or senior editorial
personnel directly involved in one of the selected programmes during the study period.

Potential participants were identified through the respective media organisations and programme
teams and were contacted through telephone and email. One practitioner was selected from each
programme to ensure representation across all five programmes. The interviews followed a semi-
structured interview guide covering programme production practices, topic and guest selection,
perceptions of audience participation, gender representation, political discussion, conflict and
incivility, and factors that may facilitate or constrain women's participation (Kvale & Brinkmann,
2009). The interviews offer insight into the ‘supply side’ dynamics of political broadcasting,
examining how competition, audience demand, and organizational culture inform the production of
sensationalist or adversarial content (Gans, 2004; Shoemaker & Reese, 2014). This perspective is
essential for identifying barriers to more balanced and inclusive programming. Interviews were
conducted face-to-face and by telephone, and lasted approximately 40 minutes. With participants'
consent, interviews were audio-recorded and taken as detailed notes.

Data Integration and Rationale

The decision to use a mixed-methods design is grounded in the complexity of Media
Malaise Theory, which is the bedrock of this study. Relying solely on content analysis would
ignore the psychological impact on the audience, while relying solely on surveys might miss
the nuances of the male-dominated discursive environments that women report. By
combining these methods, the study argues convincingly that media malaise not only
undermines the quality of democratic deliberation but also actively reinforces the
marginalization of women in the Ghanaian political media environment. This triangulated
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approach enables a comprehensive understanding of how media practices shape gendered
political engagement (Creswell, 2014; Denzin, 2012).

Research Ethics and Informed Consent

The human-participant components of the study comprised the survey of 93 female respondents
and interviews with five media practitioners. Before data collection, participants were informed about
the purpose of the study, the voluntary nature of participation, their right to decline or withdraw, and
how the information would be used and protected. The consent procedure used was first verbal,
followed by written consent. Ethical clearance for the study was obtained from the University of
South Africa (UNISA), College of Human Sciences Research Ethics Review Committee. The study
was registered under NHREC Registration No. Rec-240816-052, Reference No. 4226. The ethical
approval was obtained prior to data collection and covered the audience survey, interviews with media
practitioners, and analysis of the selected political talk-show episodes.

FINDINGS
Gender Disparities in Exposure and Participation

The survey data document women’s reported patterns of exposure and participation. Sixty-eight
percent of female respondents reported low or irregular exposure, and approximately 54% reported
avoiding political talk shows at least once a week. Seventeen percent reported ever calling into a
political talk show, while 21% reported engaging through social media. The study also records
respondents’ perceptions that men consume and participate more frequently; however, these male
figures were not generated from a male respondent sample and should therefore be interpreted as
female respondents’ perceptions rather than direct measurements of male behaviour. Accordingly, the
evidence supports claims about women’s reported consumption and participation and about women’s
perceptions of gender differences, but it does not establish the actual prevalence of male consumption
or participation in the wider population.

The data also reveal a stark divergence in how genders navigate political media. While men
exhibit habitual and high-frequency consumption, women’s engagement is largely sporadic (61%) and
selective (73%). Men dominate active participation (panel appearances, call-ins, texting, and social
media engagement), whereas women remain largely passive consumers. Notably, 64% of respondents
cited the “emotional tax” of aggressive discourse as a primary deterrent. This indicates that the gender
gap is not simply a lack of interest but a rational response to a broadcasting style that prioritizes
volume over value.

Sensitivity to Hostile and Confrontational Environments

One of the most critical findings concerns female respondents’ perceptions of hostile and
confrontational discursive environments. Seventy-two percent of respondents described political talk
shows as “highly confrontational,” while 67% indicated discomfort with shouting and personal
attacks. Seventy-four percent reported that such interactions discourage continued viewership, and
59% indicated that they had stopped listening to or watching a programme midway because of
incivility. While some audiences interpret political sparring as “edutainment,” nearly two-thirds
(65%) of respondents described these interactions as “toxic.”

This perception significantly suppresses participation, as the psychological and social cost of
engagement is deemed too high.
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Media Malaise and the Alienation of Female Audiences

The prevalence of media malaise, manifested through sensationalism, incivility, and
partisan bias, was associated in the women’s responses with perceptions of alienation and
reduced usefulness. Content analysis shows that approximately 70% of analyzed episodes
were dominated by partisan conflict, while only 28% focused primarily on substantive policy
discussion. This imbalance directly affects audience perceptions. 69% of respondents
reported that political talk shows rarely address issues relevant to their daily lives,
particularly those affecting households and communities.

Furthermore, 62% indicated that the focus on scandal and political conflict reduces the
informational value of these programs. Women’s lived experiences reinforce this trend:
respondents frequently described these shows as “combative arenas” rather than deliberative
forums. Seventy-one percent reported a preference for utility-based information, and 66%
agreed that political discussions in the media make politics appear “dirty” or exclusionary.
These results document women’s perceptions and the characteristics of the sampled
programmes.

Perception of Exclusionary Spaces

Women in this study overwhelmingly perceive political talk shows as exclusionary. A
significant 76% of respondents agreed that these programs are dominated by male voices,
while 68% felt that women’s issues are rarely prioritized. Content analysis supports this
perception: across the sampled episodes, male panelists constituted approximately 78% of
total appearances, with women making up only 22%. Additionally, only 18% of discussions
explicitly addressed gender-related or women-centered issues. This creates a feedback loop of
exclusion.

While media practitioners often attribute low female participation to a lack of interest,
the data suggest otherwise. 61% of respondents indicated they would participate more if
discussions were more respectful and inclusive, highlighting that disengagement is a response
to structural barriers rather than apathy. Many respondents described political talk shows as
“echo chambers for elites,” where priorities such as healthcare, education, and economic
stability are overshadowed by partisan point-scoring. This reinforces the perception that these
platforms are designed by men, for men.

Ultimately, the findings suggest that the current trajectory of Ghanaian political talk
shows is counterproductive to gender equality in political participation. By privileging
combative discourse, these programs risk reproducing exclusionary norms that prevent the
media from fulfilling its democratic “watchdog” role for the entire population.
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Table 1: Summary Table: Findings vs. Objectives

I - Primary Barrier
Key F . .
Objective ey Finding identified

1. Consumption Women are Selective/Passive; Men are Emotional tax &
Patterns Habitual/Active consumers. repetitive content.

2. Media Malaise Incivility and partisan framing act as Perception of politics
Impact gatekeepers. as toxic/dirty.

3. Lived Women feel systemically sidelined by The Feedback Loop of
Experiences political elite interests. Exclusion.
DISCUSSION

This study set out to examine the communicative character of political talk shows in Ghana and
their implications for democratic participation, particularly among women. The findings reveal a
significant divergence between the normative expectations of democratic media and the empirical
realities of contemporary political broadcasting. Drawing on Media Malaise Theory, Deliberative
Democracy Theory, and Agenda-Setting Theory, this discussion argues that Ghanaian political talk
shows are not merely declining in deliberative quality but are actively structured in ways that
reproduce exclusionary political norms. In particular, the dominance of adversarial, sensationalist, and
male-coded communicative practices contributes to a media environment that undermines inclusive
participation and weakens women’s political efficacy.

The Erosion of Democratic Deliberation

The findings reveal a clear gendered divide in both exposure to and participation in political talk
shows. Women’s engagement is largely selective and intermittent, in contrast to the habitual and high-
frequency consumption patterns attributed to men. This divergence is not merely behavioural but
structural. Rather than indicating apathy, women’s lower exposure reflects a rational disengagement
from media environments perceived as unproductive and emotionally taxing. This supports broader
arguments in political communication that media consumption is shaped by perceived relevance and
accessibility, rather than simply availability.

Importantly, participation disparities, particularly in call-ins, panel representation, and social
media engagement, highlight how political talk shows function less as open deliberative spaces and
more as stratified arenas of access. The underrepresentation of women’s voices suggests that these
platforms do not simply mirror existing inequalities but actively reproduce them. This finding
complicates dominant narratives that attribute women’s lower political participation to a lack of
interest. Instead, it positions disengagement as a strategic response to exclusionary communicative
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norms, thereby reframing the “participation gap” as structurally induced rather than individually
determined. This position is independently supported by the content analysis, which found
substantially more male than female panelist appearances. Taken together, the findings point to a
gendered experience of political talk shows without claiming that the study directly measured the
behaviour of male audiences.

At the core of democratic deliberative theory lies the expectation that the media function as a
deliberative space in which citizens can engage with diverse viewpoints, evaluate arguments, and
form reasoned opinions. Deliberative Democracy Theory (Habermas, 1989; Dryzek, 2000)
conceptualizes the media as a central component of the public sphere, where discourse is guided by
norms of rationality, inclusivity, and mutual respect. However, the findings of this study indicate that
Ghanaian political talk shows increasingly deviate from these principles. Rather than fostering
reasoned debate, these programmes are dominated by confrontation, interruptions, and performative
antagonism. This shift can be understood through Media Malaise Theory, which posits that sustained
exposure to conflict-driven and strategically framed political communication contributes to public
cynicism and disengagement (Robinson, 1976; Cappella & Jamieson, 1997). The prevalence of what
Cappella and Jamieson (1997) term the “strategy frame”, where political actors are depicted as self-
interested competitors, transforms political discourse into a spectacle of contestation rather than a
forum for problem-solving. The implications of this shift are twofold. First, the informational quality
of political communication is diminished. Policy issues, governance challenges, and developmental
concerns are often subordinated to partisan point-scoring and sensational exchanges. Second, the
communicative environment becomes less conducive to inclusive participation. When discourse is
structured around dominance and verbal aggression, it privileges certain communicative styles while
marginalizing others.

From an Agenda-Setting perspective (McCombs & Shaw, 1972), the persistent emphasis on
conflict and controversy signals to audiences that these are the most important dimensions of politics.
Over time, this narrows the perceived scope of political engagement, reinforcing a view of politics as
inherently adversarial. Moreover, through second-level agenda-setting (McCombs, 2004), the
attributes associated with political actors, such as aggressiveness and combative skill, become
markers of credibility and competence. This redefinition of political legitimacy has profound
implications for who is perceived as a legitimate participant in political discourse.

Reinforcing Gendered Inequalities in Political Communication

One of the most significant contributions of this study lies in identifying incivility as a structural
gatekeeping mechanism. The prevalence of shouting, interruptions, and personal attacks transforms
political discussion from a deliberative exercise into a performative contest of dominance. While
some audiences interpret this as political “edutainment,” for many women it signals that meaningful
participation requires adopting an aggressive communicative style.

Consequently, while the erosion of deliberative quality affects all citizens, this study
demonstrates that its costs are unevenly distributed along gender lines. The male-dominated
composition of political talk show panels, combined with an aggressive communicative style,
produces a media environment that is structurally biased against women. This dynamic can be
interpreted through Framing Theory (Entman, 1993), which highlights how media representations
shape perceptions of social reality. In the context of Ghanaian political talk shows, the framing of
political engagement as combative and confrontational implicitly associates political competence with
traditionally masculine traits. Women who do not conform to these expectations may be perceived as
less authoritative or less capable, regardless of their expertise.
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The findings also resonate with Cultivation Theory (Gerbner et al., 2002), which suggests that
repeated exposure to consistent media patterns shapes audience perceptions over time. The persistent
visibility of male voices and the relative absence of women contribute to the normalization of politics
as a male domain. This symbolic marginalization reinforces broader societal inequalities, limiting
women’s visibility and influence within the public sphere.

In addition, Agenda-Setting Theory provides insight into how the marginalization of women
operates not only through absence but also through selective emphasis. By prioritizing male
perspectives and excluding or minimizing women’s contributions, the media shape public perceptions
of whose voices matter. Importantly, the findings suggest that the issue is not merely one of
representation but also of communicative norms. The dominance of aggressive discourse creates a
form of discursive gatekeeping, where participation is contingent upon adopting a particular style of
engagement. For many women, this style is not only unappealing but also incompatible with their
preferred modes of communication, which may emphasize dialogue, consensus-building, and respect.
As a result, the media environment functions as a structural barrier to participation, reinforcing
gendered inequalities in political communication.

The Reproduction of Exclusionary Norms

Taken together, the findings suggest that Ghanaian political talk shows function less as inclusive
public spheres and more as exclusionary communicative spaces. The combination of male dominance,
adversarial discourse, and limited issue diversity creates an environment where participation is
implicitly restricted to those willing to engage in combative interaction. This aligns with broader
feminist critiques of the public sphere, which argue that seemingly open spaces often operate
according to unspoken norms that privilege particular groups.

A key contribution of this study lies in its argument that Ghanaian political talk shows do not
simply reflect existing inequalities but actively reproduce them. By privileging certain communicative
practices over others, the media define the rules of engagement within the political sphere. This
process can be understood through Bourdieu’s concept of symbolic power, which emphasizes how
dominant groups shape social norms in ways that legitimize their authority. In this case, the
normalization of confrontation and incivility as markers of political seriousness serves to entrench
male dominance within political discourse. Those who do not conform to these norms, particularly
women, are implicitly positioned as outsiders.

From a deliberative democracy perspective, this represents a fundamental distortion of the public
sphere. As Habermas (1989) argues, democratic legitimacy depends on the inclusion of diverse voices
under conditions of equality and mutual respect. When these conditions are absent, the public sphere
becomes exclusionary rather than participatory. The interaction between media malaise and framing
processes further reinforces this exclusion. By consistently presenting politics as a hostile and
combative arena, the media creates a psychological environment that discourages participation.
Women who are unwilling to engage in such discourse may self-exclude, not because they lack
interest or competence, but because the communicative environment is perceived as inhospitable. This
dynamic highlights the role of the media as an active agent in the construction of political culture.
Rather than serving as neutral platforms, political talk shows shape the norms, expectations, and
boundaries of participation. In doing so, they contribute to the reproduction of structural inequalities
within the democratic process.
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Implications for Political Efficacy

The implications of these findings for political efficacy are particularly significant. Political
efficacy, defined as individuals’ belief in their ability to understand and influence political processes
(Niemi, Craig, & Mattei, 1991), is a critical determinant of democratic participation. This study
suggests that the current media environment in Ghana undermines both internal and external efficacy
among women.

Consistent with Media Malaise Theory, exposure to negative and conflict-oriented political
content fosters cynicism and disengagement (Cappella & Jamieson, 1997). For women, this effect is
intensified by their marginalization within the discourse. The absence of relatable role models and the
dominance of hostile communicative styles contribute to a perception that politics is inaccessible and
unresponsive.

From an Agenda-Setting perspective, the marginalization of women’s issues further diminishes
their sense of political relevance. When media coverage fails to prioritize concerns that affect women,
it signals that these issues are of lesser importance. This contributes to a decline in external efficacy,
as women may perceive the political system as unresponsive to their needs.

Insights from Affective Intelligence Theory (Marcus, Neuman, & MacKuen, 2000) also help
explain the emotional dimensions of this disengagement. Repeated exposure to hostile and
sensationalist discourse can generate feelings of anxiety, frustration, and disillusionment. Rather than
motivating political engagement, these emotions may lead to withdrawal from the public sphere. The
cumulative effect of these processes is a cycle of disengagement. As women withdraw from political
discourse, their absence reinforces the perception that politics is a male domain, further entrenching
existing inequalities. This has broader implications for democratic representation, as the exclusion of
women’s voices limits the diversity and inclusivity of public debate.

Implications for Democratic Practice and Media Reform

Taken together, the findings of this study highlight a critical tension between the normative
ideals of democratic communication and the realities of contemporary media practice in Ghana. While
Deliberative Democracy Theory provides a framework for understanding what the media should
achieve, the prevalence of media malaise and adversarial discourse reveals a significant gap between
theory and practice.

Addressing this gap requires a rethinking of media practices and professional norms. First, there
is a need to shift from conflict-driven formats to more issue-based and policy-oriented discussions.
This would enhance the informational value of political communication and support more meaningful
public engagement.

Second, media institutions must prioritize inclusive representation, ensuring that women and
other marginalized groups are adequately represented in political discourse. This is not merely a
matter of fairness but a prerequisite for democratic legitimacy.

Third, there is a need to cultivate alternative communicative norms that value respect, dialogue,
and consensus-building. Such norms would align more closely with deliberative democratic ideals and
create a more inclusive environment for participation.

Ultimately, the study underscores the central role of the media in shaping democratic culture.
The current “shouting match” paradigm is not a neutral reflection of political reality but a constructed
environment that privileges certain voices while excluding others. If left unaddressed, it poses a
significant threat to the inclusivity and sustainability of Ghana’s democracy.
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CONCLUSION

The research concludes that the prevailing media malaise in Ghanaian political talk shows does
not merely reflect a decline in professional standards; it actively undermines the quality of democratic
deliberation and reinforces existing gendered inequalities in political communication. By privileging
adversarial and combative styles of discourse, these programs create exclusionary spaces that alienate
female audiences and foster deep-seated political cynicism. When the primary arena for national
dialogue is perceived as hostile and male-dominated, it discourages women from active engagement,
thereby silencing essential voices in the democratic process. For Ghana to achieve a truly inclusive
and deliberative democracy, the media must transition away from formats that reproduce exclusionary
norms and instead embrace practices that facilitate equitable participation for all citizens.

Recommendations

To address these challenges, the study proposes a multi-stakeholder approach involving media
houses, regulatory bodies, and civil society:

» Implementation of Gender-Responsive Media Practices: Media houses should actively strive
for gender balance in their panels and ensure that women are included not just as observers, but as
expert contributors and lead discussants.

» Adoption of Inclusive Programming Formats: Producers should move away from the
"shouting match™ model toward more deliberative, issue-based formats that prioritize rational debate
and policy analysis over personal attacks and partisan bickering.

» Strengthening Regulatory and Professional Standards: The National Media Commission
(NMC) and the Ghana Journalists Association (GJA) should enforce stronger codes of conduct
regarding civility and diversity, holding hosts and media houses accountable for content that fosters a
toxic or exclusionary environment.

» Diverse Agenda-Setting: Media practitioners should broaden the national agenda to include
substantive discussions on issues specifically affecting women and other marginalized groups,
ensuring that the content reflects the concerns of the entire population.

» Civil Society Advocacy: Organizations focused on gender and media should continue to
monitor and publicize gender disparities in media representation, creating external pressure for more
inclusive broadcasting
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