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Abstract

Objectives. This study explores how neoliberal globalization has shaped the implementation of the senior high school
(SHS) program in the province of Negros Oriental, Philippines, focusing on its impact on students, educators, and the

education system as a whole.

Materials and methods. The study gathered insights through interviews and document analysis using a qualitative
approach. The participants included 30 public school teachers and/or administrators and 30 public senior high school
students. They shared their experiences and perspectives by understanding how global economic policies influence

local educational practices.

Results. The findings reveal that while the SHS program aims to prepare students for a competitive global economy,
its implementation reflects neoliberal ideals such as privatization and market-driven skills. These changes have created
challenges in ensuring equitable access and quality education, particularly for marginalized communities.
Conclusions. This study underscores the need for educational reforms that meet global standards while remaining
inclusive and responsive to the needs of local communities. By addressing these gaps, the education system can better

serve its stakeholders and foster equitable opportunities for all.

Keywords: neoliberal globalization, senior high school, equitable education, local context, inclusive reforms.

Introduction

Education as a light of hope amidst socio-economic and
political challenges manifests itself most evidently in the Phil-
ippines, where inequality continues to exist despite economic
growth. Globalization has far-reaching implications for edu-
cation, especially at the present time. This research explores
how neoliberal globalization has affected the implementation
of senior high school education in Negros Oriental, Philip-
pines, as a microcosm of nationwide experiences.

The onset of neoliberal globalization, marked by lib-
eralization of the economy and market-based policies, has
brought about major changes within our educational sectors.
As aresponse to global needs, the educational systems of dif-
ferent countries, including the Philippines, have been greatly
changed. The Philippine education sector experienced some
notable shifts, with the K-12 system being one such change
meant to synchronize local education standards with global
ones and promote competition internationally.

These reforms, however, have not been agreed on by eve-
ryone. Critics say that the neo-liberal agenda that underlies
these changes worsens the inequality gap, treats education
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as a commodity and emphasizes market-driven outcomes
versus comprehensive development. On one hand, cham-
pions of globalization speak about its potential advantages;
however, there are persistent concerns over its accessibility,
quality and relevance, specifically in public schools.

Based on empirical evidence from Negros Oriental’s high
schools, this study tries to demystify complex issues sur-
rounding senior high school education as they are impacted
by neoliberal globalization. In this respect, the aim of this
research is to provide an understanding of how globalization
has affected education through interviews with educators,
administrators, and students. A more equitable educational
system can be realized if policy-makers and other stake-
holders understand such dynamics against the backdrop of
globalization.

The socio-economic and political scene of the Philip-
pines is so critical such that in fact, Magsino (2009) noted
that it creates a number of doubts about the future of Filipino
children. It is possible to see that there is an increasing need
to check or manage this rise in unequal distribution of wealth
and opportunity for success among Filipinos, as evidenced
by the fact that poverty has been growing at a faster rate
over time. It has always been argued that education is one
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way that can be used to reduce inequality levels in the long
run and reduce the poverty risks associated with it. In view
of these, education, as a best equalizer, has remained one of
the avenues for addressing increasing income gaps observed
annually, thereby providing platforms for lessening poverty
challenges that threaten life stability from individualistic per-
spectives at various degrees.

However, globalization has created inevitable complica-
tions or predicaments that demand efficient forms of teaching
from pre-kindergarten up to post college level since the edu-
cational system in the country has undergone transformation
due to globalization. According to Al-Rodhan & Stoudmann
(2006), globalization refers to international multicultural-
ism, economic-political-cultural-social integration; defined
as global interrelationships between localities resulting from
modernism and where remote outposts were tied through
exchange networks.

Globalization became popular in the 1980s, but its roots
can be traced back to the 1960s. It initially focused on envi-
ronmental concerns like climate change and ozone depletion.
Over time, it has become a global phenomenon that affects
politics, economics, and society (Erkizan, 2002). Globaliza-
tion is closely related to various historical, social, cultural,
economic, and intellectual forces. Developed nations pro-
moted globalization to establish economic, social, and in-
tellectual control over developing countries. According to
Maguire (2010), globalization breaks down geographical bar-
riers, leading to increased connectivity in economics, tech-
nology, politics, and culture. Even as our world experiences
shifts in social and economic dynamics (Elcin, 2012), the rap-
id progress of information and communication technologies
is pushing globalization forward (Karaman, 2010). However,
globalization isn’t about everyone becoming the same, but
rather about people from different backgrounds connecting
and understanding each other better (Balci 2006). Despite
some pushback, globalization seems unstoppable, largely
driven by international financial forces (Kozanoglu, 2002),
which can sometimes challenge the sovereignty of nations
and make them more reliant on stronger ones. While glo-
balization brings opportunities for collaboration, knowledge
sharing, and business growth (Balay, 2004), it also worsens
inequalities and poses challenges to jobs and education ac-
cess, leading to a mix of positive and negative outcomes (Ko-
zanoglu, 2002).

Many countries are embracing globalization as an una-
voidable reality, recognizing that adapting to its challenges
and opportunities is essential for survival (Gumus 2013). Ed-
ucation emerges as a crucial player in this adaptation process,
especially in today’s fiercely competitive global landscape,
where it serves as a cornerstone for maintaining society’s com-
petitive edge (Maguire, 2010). To thrive in international com-
petition, societies must have effective education systems that
equip individuals with the skills and qualifications demanded
by globalization (Calik & Sezgin, 2005). Consequently, many
nations are reforming their educational institutions to meet
the demands of globalization, leading to tangible successes
(Maguire 2010). This has resulted in comprehensive changes
in school structures, curricula, and operations, as countries
strive to produce qualified and competent individuals fit for
the global stage (Ozdemir, 2011). Today’s educational pro-
grams are designed to prepare individuals for the global ex-

perience, foster intercultural understanding, and emphasize
the interconnectedness of individuals with the world around
them (Guven, 1999).

The education system in the Philippines has been evolv-
ing over time, and has undergone various changes and im-
provements in its curriculum. The Department of Education
has been actively introducing these changes to meet the de-
mands of globalization, affecting both teachers and students,
particularly those in public schools. These alterations have
been evident in curriculum programs and activities, includ-
ing the adoption of diverse teaching strategies like the “Four
Pronged Approach” and “Cooperative Learning.” There have
also been adjustments in the allocation of teaching time for
different subjects. Recently, there’s been a shift towards using
both English and mother tongue languages as mediums of
instruction, with innovations like double exposure in math-
ematics as part of the “Mother Tongue-Based Multilingual
Education” (MTB-MLE) initiative. Perhaps the most signif-
icant change in recent years has been the introduction of
K-12, launched in the 2012-2013 school year, which stands
out as a major overhaul in the Philippine educational system.

The Philippines, a member of the Association of South-
east Asian Nations (ASEAN), grapples with significant pov-
erty, with an estimated 20-40 million citizens living below
the poverty line, according to official government and World
Bank statistics (2015a and 2015b). Despite once ranking
higher than countries like Thailand, Indonesia, China, and
Mongolia in the Human Development Index (HDI), the ad-
ministration of then President Benigno Aquino IIT sought
to address economic challenges by bolstering the export of
semi-skilled laborers and professionals to developed coun-
tries (San Juan, 2014). This was facilitated by aligning the
country’s education system with international standards, such
as the ‘Bologna Process’ which was adopted by 47 European
countries and the Washington Accord for engineering de-
grees, which allowed for global mobility (Presidential Com-
munications Development and Strategic Planning Office,
2015). To further enhance the workforce’s qualifications, the
Philippine government introduced an additional two years of
secondary schooling, known as K-12 (kindergarten—12 years
of Pre-University education). The aim was to equip citizens
with the necessary skills to seek employment abroad, even
without college degrees. The K-12 scheme represents a clear
neoliberal restructuring of the education system attuned to
the core countries’ attempts to manage the crisis in the Philip-
pines (Juan 2016).

The rollout of the K-12 program in the Philippines has
sparked widespread criticism, which was viewed as emblem-
atic of a broader shift towards neoliberal policies emphasiz-
ing privatization, labor exploitation, and a focus on technical
skills in education (Juan, 2016). This restructuring has fos-
tered a culture of performance-driven education, particu-
larly evident in the K-12 program and quality management
measures in higher education (Sannadan & Lang-ay 2021).
Despite aspirations to meet global standards and equip stu-
dents for the future (Alonzo 2016; Barrot 2021), the program
has encountered significant hurdles during its initial phases,
which prompted concerns about its impact on students and
the need for further refinement (Alonzo 2016; Barrot 2021).

The introduction of K-12 education reform has been
significantly shaped by big corporations and powerful na-



Simporios, L. L. (2025). Neoliberal Globalization and Senior High School: Insights from Public Schools in Negros Oriental, Philippines

tions, who view it as a possible fix to their falling profits and
the slow growth of global trade (San Juan, 2013; Torrevillas,
2015). This reflects a broader trend of corporate engagement
in education, which was driven by their aim to mold the
education system according to the demands of the global
capitalist economy (Au & Hollar, 2016; Mathison & Ross,
2002; Greenberg, 1993).

Globalization and Education: A Literature Review

Historical Continuity of Globalization

The idea that today’s globalization is just a modern itera-
tion of historical cross-border interactions is widely accepted
(Abdi et al., 2006; Tikly, 2001). This viewpoint gains sup-
port from the close link between migration and globalization,
as seen in the history of Chinese migration (Ryan, 2007).
However, Bairoch & Kozul-Wright (1996) challenged this
comparison, pointing out the uneven economic development
before 1913. Wesseling (2009) and Germain (2000) place glo-
balization in historical contexts, with Wesseling focusing on
its origins in European expansion and industrialization, and
Germain discussing its impact on modernity and capitalism.
These perspectives highlight the intricate nature of globaliza-
tion, which suggests that it is a mix of historical patterns and
a powerful force on its own.

The rapid pace of globalization, as fueled by advances in
technology and global economic connections, has reshaped
our political and cultural landscapes (Castells, 2000). Yet, its
effects aren’t all sunshine and rainbows, as it has also widened
the gap between social classes and led to inequalities (Rizvi
& Lingard, 2000). This global shift has left its mark on both
national and international politics, which has triggered sig-
nificant changes (Woods, 2000). Moreover, it’s influenced by
Western lifestyles and has flooded us with new technologies
for sharing information (Ricento, 2010).

Held and McGrew (2003) argue that sceptics view glo-
balization as a misrepresentation. Instead, they propose that
“internationalization,” referring to the growing links between
distinct national economies, and “regionalization” or “triadi-
zation,” the clustering of cross-border exchanges, are more
accurate concepts. Sceptics believe that territory, borders,
and national governments remain crucial in shaping power
and wealth. They also contend that globalization is largely
an ideological construct used to legitimize neoliberalism and
the expansion of Anglo-American capitalism.

Globalization, whether considered a new phenomenon
or not, has undoubtedly reshaped the way the world works.
Over time, various events and ideas have contributed to this
shift, creating a system where global changes happen more
quickly and affect us in many different ways. As Abdi et al.
(2006) point out, what sets today’s globalization apart is how
deeply connected everything is—our politics, economies,
cultures, education, and technology—and how fast these
connections influence our daily lives (p. 20).

The surge of globalization in the late 20th century
stemmed from various factors—economic shifts, political
transitions, and technological advancements all played key
roles. Changes in the economy, like moving towards floating
exchange rates and the expansion of international finance,
were crucial drivers (Simmons et al. 2008). These econom-

ic shifts were further propelled by the spread of neoliberal
ideas, such as privatization and deregulation (Mohamed,
2008). The end of the ‘Cold War’ and the rise of democracy
also contributed significantly to global interconnectedness
(Simmons et al., 2008). Moreover, breakthroughs in technol-
ogy, particularly the internet, made global communication
faster and more accessible (Simmons et al., 2008). This era
of “neoliberal globalization” had profound impacts, which
have shaken up the foundations of modernity and capitalism
(Germain, 2000).

Friedman’s Vision of a Flattened Global Community

In Thomas Friedman’s book “The World is Flat,” he of-
fers a unique perspective on globalization and its impact on
our world. Friedman suggests that globalization has “flat-
tened” the world through various economic and technologi-
cal advancements since the late 1980s and early 1990s, which
brought nations closer together into a global community
(Ghemawat, 2007). Friedman (2005) suggests that significant
events like the fall of the Berlin Wall and the emergence of
the internet have enabled new ways of connection, like out-
sourcing and supply-chaining, which have changed global
interactions. He believes these forces came together around
2000, empowering nations, businesses, and individuals alike
(Friedman, 2005).

On the other hand, Rodriguez-Pose (2008) presents an
alternative perspective, which argues that geographic prox-
imity still influences economic activity and that not all loca-
tions benefit equally from globalization. Ruth and Pizzato
(2007) also contribute by pointing out potential internal chal-
lenges for the US in staying competitive globally. Despite
these criticisms, Friedman’s insights continue to be valuable
in understanding globalization and its effects.

Friedman (2005) and Ahluwalia (1996) stress how im-
portant it is for developing countries to undergo big econom-
ic changes and adopt market-oriented strategies, like opening
up to foreign investment and liberalizing trade. They believe
these changes are crucial for boosting economic growth and
reducing poverty. Borensztein (1994) and Katz (2006) add to
this by discussing how shifting towards market-based sys-
tems can help industries grow in these countries. However,
Katz (2006) also points out that economic theories may not
fully capture the challenges of industrial development in
these contexts.

Broad and Cavanaugh (2006) challenged Friedman’s
notion of a “flat earth” and his claim that global forces and
technology may empower governments, businesses, and in-
dividuals through macroeconomic shifts. They contended
that poverty is a result of both income and empowerment,
which are frequently disregarded in favor of international
commercial interests. They noted that in many countries, the
gap between the affluent and the marginalized has grown as
a result of economic globalization. Additionally, they faulted
foreign aid for maintaining current disparities rather than
giving marginalized communities more influence.

Still, not all scholars concur that inequality is an inevi-
table byproduct of globalization. While acknowledging the
existence of inequality both within and between states, Wolf
(2005) contends that globalization has lessened inequality
in traditionally impoverished countries such as China and
India. He saw increases in human welfare metrics such as
life expectancy and literacy, as well as a decline in the rate of
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extreme poverty, especially in developing nations that have
been incorporated into the international economy.

Globalization and Education Reform

Globalization, as discussed by Carnoy (1999) and McGinn
(1996), has a significant impact on education, particularly in
the context of the global knowledge economy. This has led to
a growing need for higher education and skills, especially in
developing countries (Welmond, 2002). However, the rela-
tionship between education and economic competitiveness is
complex. While Ioan et al. (2013) and Lemoine et al. al (2020)
emphasize the role of education in enhancing economic com-
petitiveness, Sahlberg (2006) argues that the traditional ap-
proach of increasing standardization in education may not
be effective in achieving this goal. Instead, he suggests that
flexibility, creativity, and collaboration are key to promot-
ing economic competitiveness through education. Stewart
(1996) further highlights the challenges faced by countries
with weak education systems in the era of globalization.

The government feels the need to increase education
spending because of the “need” to create educational oppor-
tunities in order to meet both the social and economic needs
of the global economy for workers with higher levels of edu-
cation. Nevertheless, additional funding for education is hard
to come by in many poor nations. As strange as it may sound,
the reason for this is that these nations generally do not inte-
grate well into the global economy and thus suffer. Because
their work force lacks the necessary abilities to compete glob-
ally, Nissanke and Thorbecke classify it as a “unsuccessful
globalizer” (Nissanke &Thorbecke, 2006; Hallak, 2000).

Curriculum and pedagogy have suffered as a result of
globalization as nations have attempted to modify both the
content and methodology of education in order to integrate
and promote the knowledge, information, and skills neces-
sary to compete in the global marketplace. Education systems
have expanded their course offerings rather than reviewing
and updating the entire curriculum to include updated con-
text and foundation materials. It is significant that there is
debate about curriculum modifications since it serves as a
repository of cultural information as well as a tool for social
and political control. It is much more than just a place to ac-
quire the skills necessary to participate in the global market.

The Philippines has undergone significant educational
reforms, particularly in higher education, as it seeks to en-
hance global competitiveness (Ngohayon & Nangphuhan,
2016). However, these reforms have been critiqued for their
neoliberal underpinnings, including privatization and labor
exploitation, as seen in the K to 12 system (Juan, 2016). The
impact of these reforms on the development of modern at-
titudes and values, particularly in relation to migration for
work, has been explored (Spires, 2006). The K-12 program, in
particular, has faced challenges and criticisms, with concerns
about its impact on different sectors (Abulencia, 2015).

The global trend of internationalization in Filipino
schools, particularly in Manila, is driven by the desire to
attract international students and promote the country’s
unique position in the global market for migrant labor (Or-
tiga, 2018). This trend has led to a need for curriculum en-
hancement to address global challenges and societal changes
(Hagos & Dejarme, 2008). However, it has also created a

tension between global and local encounters, particularly in
teacher education policy, leading to a need for sense-making
and identity formation among school stakeholders (Reyes,
2018). Despite the push for internationalization, there is a call
for caution and a more inclusive approach to development in
the face of global competition (Calacday, 2020).

Materials and Methods

Research Design

In this study, the qualitative phenomenology research
method was employed, and participants were selected us-
ing the maximum variety sampling method. According to
Yildirim & Simsek (2011), the maximum variety sampling
method intends to enhance the diversity of individuals in the
sample regarding the research topic. This method also ena-
bles the examination of both similar and diverse perspectives
of these individuals on the subject matter. Data collection for
the study was conducted through the utilization of a semi-
structured interview form.

The rationale behind the use of a qualitative approach in
this study stems from its ability to offer detailed descriptions
and support interpretive objectives. These objectives encom-
pass determining the viewpoints of senior high school teachers
on how globalization has impacted the implementation of sen-
ior high education. Moreover, the study aims to comprehend
the significance of “relevance” for students who will experience
their lives at the crossroads of local and global contexts.

Description of Research Instrument

A semi-structured interview form was utilized as a data
collection instrument in the study. A literature review on the
topic of globalization and education was conducted before de-
signing the interview form. Two sets of interview forms were
developed, one for teacher participants and one for student
participants. Each interview form consisted of two parts or
sections. The first part of the interview form for teacher par-
ticipants included questions about demographics (age, gender,
educational level, and length of service). The second part con-
sisted of questions aimed at determining the participants’ views
on the effects of globalization on their teaching profession and
the implementation of senior high school. The opinion of an
“expert” was sought to determine whether the interview form
adequately captured the participants’ views. As a result, a few
questions were reformulated. The clarity and comprehensi-
bility of the interview questions were assessed through pilot
interviews with three teachers and three students.

Data Gathering Procedure

The interview form used in the study was employed for
data collection purposes. The researcher personally visited
the schools and sought consent from the school principals to
conduct the study. The approval letter from the DepEd VII
regional director was presented to the principals as evidence
of departmental approval at the regional level. An agreement
was reached to conduct the interviews during free time. The
researcher visited the schools multiple times, conducting sepa-
rate interviews with teachers and students during the initial vis-
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it. The study objectives were explained to them. After reviewing
the questions on the interview form, teachers who felt capable
of answering them voluntarily participated in the survey. It is
worth noting that some teachers declined to participate, citing
their busy schedules and the difficulty of dedicating time to
answering the questions. On the other hand, the researcher did
not face significant challenges in finding students who were
willing to take part in the survey. Given that most participants
wanted sufficient time to provide their “best” responses, the
researcher waited for an hour or two in some schools to collect
the forms. However, many of the interview forms were left with
the participants upon their request and collected at a later date.

Data Analysis Method

To analyze the study data, a descriptive and content anal-
ysis was conducted. The researcher initially analyzed the data
by coding the responses provided by both the teachers and
student participants on the interview forms, based on the
substance or essence of their statements. These codes were
then scrutinized, and similar codes were grouped together
under common themes. The themes were carefully devel-
oped, and the generated codes were compared. The codes and
themes were defined and organized in a coherent manner,
and a table was created to include information on the occur-
rence of statements related to each code and theme, as well
as the participants who provided the statements. The actual
names of the participants were replaced with codes such as
T1, T2, etc. for teachers and S1, S2, etc. for students.

To ensure reliability, each stage of the study was presented
in detail. The internal consistency of the study was safeguarded
by deliberating on the data codes and themes through code
and theme comparison. The interview forms for both teachers
and student participants were formulated based on the litera-
ture review to ensure internal validity. Furthermore, to ensure
external validity, the data were organized based on the selected
codes, and the themes and data were presented directly to the
reader without any interpretation. As a result, direct citations
of the participants’ statements were included in the text.

Results
Assessment of the Changes Implemented in the Philippine
Teacher Education System as a Result of Globalization

As indicated in Table 1, the perspectives of the teacher
respondents regarding the changes introduced in the teacher

education system in the Philippines as a result of globalization
were categorized into two themes: Positive and Negative Views.
The majority of the teachers emphasized negative views. They
highlighted the inadequacy of the implemented changes, par-
ticularly in senior high school where there is a pervasive lack
of learning resources or insufficient instructional materials, as
well as the presence of some teachers who still lack the neces-
sary qualifications to teach senior high subjects. The imple-
mentation was abrupt, leading to significant concerns among
senior high school teachers due to increased workloads. One
teacher specifically mentioned that this sudden implementa-
tion has resulted in a decline in teacher qualifications:

“Although the aim of the implemented changes in the
teacher education system as caused by globalization is for
the betterment of the education system — for the teacher
to be globally equipped and for the students to be globally
competitive, it cannot be denied that because of the rushed
implementation of the additional 2 years in high school,
there were those hired teachers who are less qualified. Many
are not education graduates, as long as they are college
graduates and have NC II accreditation from Technical
Education and Skills Development Authority (TESDA),
even though they are not yet eligible, they were hired”

On the other hand, several teachers have expressed the
positive aspects of the implemented changes, despite their
sudden implementation. The integration of technology,
which is suitable and in line with global requirements, has re-
vitalized the education system. The applications used are fo-
cused, relevant, and reflect contemporary curriculum trends.
Moreover, it has brought about parallelism with educational
systems in other countries. Another teacher emphasized that
these changes have made them “modern educators” One re-
spondent further emphasized the importance of producing
globally competent teachers and competitive students:

“As the saying goes, “The only constant in this world
is change” Thus, change is everywhere. At first, these
changes seemed to be a burden for teachers and for those
aiming to be one. But as time went by, adaptation took
place. Globalization in terms of education has a positive
impact, especially on producing teachers & learners who
can compete with the global demands.”

Teachers Views on Globalization’s Impact
on the Teacher Training Process

On a positive note, numerous teachers have expressed
that the effects of globalization on the teacher training

Table 1. Teachers’ views on the changes implemented in Philippine education system within the context of globalization

Positive Views

Negative Views

o brought changes in education system like technology
integration/ predominance of technology

« following international standards is the best reform

o helps revitalize education system

o parallelism with other countries

« fitting to global needs

e positive and innovative

o focus on application

o contemporary teacher

o student-centered education

o relevant & contemporary curriculum

inadequate learning resources/ limited instructional materials
teachers are bombarded with lots of paper works, thus, their
inability to focus on teaching anymore

drastic, overwhelming for teachers as it means more workloads
teachers limited capabilities

issue on inaccessibility due to low internet connection
theoretically positive, negative in practice
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Table 2. Teachers’ views on the impact of globalization on teacher training process

Positive Views

Negative Views

o increased intercultural competence

« communication skill developed

o enables participation

o increases knowledge on global trends

o creates opportunity for cultural diversity and aesthetic
differences

o positive values promoted

« enable students to see themselves as global citizens

o contribute to peaceful, just, sustainable world

o broadens horizons

o encourages exploration of all subjects from a global perspective

creative approach

caused overburden to teachers

sometimes detrimental to health due to tedious trainings
trainings mean more work, more work means overwhelming
paper works

unable to focus to the real needs of students

inapplicability of some trainings

more trainings being conducted resulting to less time in
focusing to teaching

additional burden

tiring

process have led to an enhancement of their understanding
of global trends and an increase in their intercultural com-
petence. Additionally, it has opened up avenues for them to
embrace cultural diversity. Some teachers have highlighted
that the training process, influenced by globalization, enables
them to instill a sense of global citizenship in their students,
potentially fostering a more peaceful, just, and sustainable
world. One teacher respondent aptly stated:

“Today’s teaching training process has also been elevated
to cope with the demands of globalization. The pressure
is real, but teachers have to raise standards to adapt to the
advent of many changes”

Another teacher made a positive remark, stating that:

“Globalization impacts the teacher-training process
through helping teachers to be aware of all the events
and information not only locally but also globally. With
this, teachers are trained in order to be at par with other
countries in terms of knowledge & skills that they should
possess so as to produce globally competitive learners.”

On the contrary, there are respondents who held nega-
tive views regarding the impacts of globalization on the

teacher training process. The negative remarks commonly
expressed include the following: the overburdening effect it
had on them, the tedious nature of some training which were
seen as detrimental to health, and the additional workload
and paperwork involved in the training. One respondent spe-
cifically criticized that:

“Teachers are trained or retrained as a way of calibrating
their skills in teaching to provide excellent learning to
students. It is somehow good, but because of it, teachers
are less focused as they are asked to attend training, thus
having less contact time with students and complying
with all needed documents.”

Teachers’ Views on the Changes Brought by
Globalization in the Roles of Teachers

Based on Figure 1, the teachers’ responses regarding
their perspectives on the impact of globalization on the roles
of teachers can be categorized into three main themes: global
citizens’ roles, active teacher roles, and negative effects. The
majority of the responses primarily focused on the theme of

technology sharing &
becomes g . .
integral transforming universality
in lessons knowledge
proactiveness,
global
citizen role
guide-
counselor intercultural
knowledge
The Efflects
i of
pedagogic Active %
approach Globalization assume
teacher role dditional
on Tecaher additional
Roles workload
capitalist
become N thought
flexible negative

enabling
students to
develop in
many
aspects open:
mindedness

inquisitiveness,

reduced
professional

reputation
become an

extension of
other
agencies

Fig. 1. Teachers views on globalization’s effect on their role(s)
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active teacher roles. Many teachers emphasized that one of
the main changes brought about by globalization in their ca-
pacity as educators is the necessity to adopt a student-centred
approach and take on the role of guide and counsellor. Ad-
ditionally, some teachers highlighted their active role in shar-
ing and transforming knowledge, integrating technology into
their teaching methodologies, maintaining an open-minded
attitude, assisting students in their holistic development, em-
bracing flexibility, adopting a pedagogical approach, and fos-
tering curiosity. One teacher expressed:

“One major change in the roles of teachers as a
consequence of globalization is the incorporation of
technology as part of our teaching strategy. Everyone has
no choice but to adapt, in one way or another”

Another one answered:

“Regardless of the changes brought about by globalization
to our roles as educators, we continue to be the facilitators
who assist students in cultivating knowledge”

However, several negative opinions have been raised
regarding the impact of globalization on teachers’ roles. It
has been emphasized that teachers are now burdened with
additional workloads, some of which are essentially exten-
sions of various agencies. Furthermore, they are required to
meticulously track everything they do in the classroom. As a
result, they feel that their status as professional educators has
gradually diminished, leading them to adopt a more capital-
ist mindset. One teacher expressed their thoughts by stating:

“As much as we wanted to be with our family every time
we are at home, it is now very inevitable that we need to
make our home an extension of our school work. The new
curriculum, although very relevant, is very exhausting as
it entails overwhelming reports.”

Teachers’ Perspectives on the Extension of the
High School Curriculum by Two Years

As indicated in Table 3, it is evident that a significant
number of teachers expressed positive views regarding the
addition of two years in high school. Many emphasized the
importance of senior high school in enhancing students’ em-
ployability upon graduation, while others highlighted the
alignment of senior high school with global standards, en-
suring that students are on par with graduates from other
countries. Some teachers also underscored the benefits of the
senior high school program in facilitating the exploration of

students’ potential in their chosen tracks or specializations.
Additionally, one teacher noted that the implementation of
senior high school has created employment opportunities for
several teachers. Furthermore, another teacher stated:

“The additional 2 years in the high school program is
a welcome move because it's advantageous to students
to learn more, especially in livelihood skills; graduates
will become eligible for work, making them productive
members of the community. This is an advantage or
opportunity to those who wanted to work immediately
after SHS, they’re qualified already & legible enough in
these different tracts of specialization”

On the other hand, one teacher respondent had answered:

“Althoughoneofthegoalsofseniorhighisforthegraduates
to already be ready for employment, nevertheless, it is
still not enough to provide quality education, especially
if one is not able to pursue and finish college. A senior
high graduate is still nothing in terms of employability
compared to those who have a college degree. It is good
that the government is now making college education
free in state colleges and universities.”

Also on a negative note, one respondent stated:

“Many of the poor students have no choice but to take
the tract they actually do not like because of having no
choice as the offered tracts in the school within their
reach are very limited. Their parents could not afford
to send them to those schools where their supposed
preferred tract is offered”

Assessment of Students’ Sentiments
Regarding the Experience of Attending an
Additional Two Years in High school

As indicated in Table 4, the students’ responses regard-
ing their feelings towards attending an additional two years
in high school can be categorized into two themes: Positive
and Negative feelings. The majority of students expressed
contentment with being in senior high, despite the extended
duration of their studies. Furthermore, a considerable num-
ber of students stated that they felt happy about this arrange-
ment as it allowed them to better prepare themselves. They
recognized it as an opportunity to acquire the necessary
knowledge, attitude, and skills, such as conducting research
papers and engaging in practical experiences, which they
previously associated solely with college education. Some

Table 3. Teachers’ views on the addition of 2 years in high school

Positive Views

Negative View

employability of senior high graduates

to do well in college

global competitiveness

opportunity to grow

knowledge on practical & vocational courses

job opportunities for teachers

global standard alignment

be at par with graduates of other countries

an opportunity to learners especially those who cannot
continue college

facilitates exploration of potentials in chosen specialization

2 years is not enough to provide good quality education
many students have been forced to take the tract they really like
because of having no choice
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Table 4. Students’ feelings in attending the additional 2 years in high school

Positive

Negative

o totally fine, governments mandate, need to follow
o feel prepared for college

o just okay, can find work after graduation

« happy, contented

feel depressed due to enormous projects

saddened, take longer to finish studies

got no choice

find it difficult and stressful

frustrated, expected to finish college at a young age
a burden

students also acknowledged that they were not yet fully pre-
pared for the demands of college. A few students even men-
tioned that completing senior high school increased their
chances of finding employment if they chose not to pursue a
college education. One student emphasized:

“It is okay for me because senior high adds more
knowledge to the students, and even if you can’t continue
to study in college, you can still find a job”

In addition, there was one student who expressed that
due to the government mandate requiring them to complete
senior high before proceeding to college, they believed it was
necessary to comply. However, this student also mentioned
their preference for the old curriculum, as they desired to
complete their studies at a younger age.

On the other hand, some students found attending sen-
ior high to be challenging and exhausting due to the signifi-
cant amount of projects they were required to complete. They
felt saddened by the fact that it would take them longer to
obtain the degree they aspired to have, as it meant spending
more time studying. One student mentioned that this not
only placed a burden on themselves but also on their parents,
who would have to bear the financial expenses. Another stu-
dent initially expressed resistance towards the new system
but eventually realised its benefits.

“At first I felt confused and disappointed because of the
additional 2 years in high school. But I realized that this
is for our own benefit. Just don’t mind the time.”

Students’ Perspectives on the Advantages and
Disadvantages of Being a Senior High School Student

As the question implies, determining how to categorize
the students’ responses into themes was straightforward due
to the inclusion of two contrasting perspectives: Advantages
and Disadvantages. From a positive standpoint, numerous
students expressed that senior high school prepares them for
college and potential employment, even if they choose not
to pursue higher education after senior high. Additionally,
several respondents stated that being in senior high school

allows for more focused learning in a field of interest, which
ultimately enhances their global competitiveness. Notably,
one student emphasized:

“Everything happens for a reason. We are here taking 2

more years in high school for us to really be prepared for

something bigger. It may not be immediately felt, but one
day, it pays off”

On the other hand, certain students have identified sev-
eral drawbacks of attending senior high school. First and
foremost, it places an additional financial burden on par-
ents. Moreover, the time commitment cannot be overlooked,
as students are required to complete the two-year program
regardless of their personal preferences. Additionally, some
students have expressed frustration with the extensive pa-
perwork and numerous subject requirements, highlighting
the stress associated with meeting these demands. As one
student aptly put it:

“As much as I want to entertain the positive side of
being a senior high student, I can’t help but always think
about the burden of having a bulk of paper work and
other requirements that we need to accomplish just so
we could pass the subject. It’s stressful, and somehow
it takes a fraction of your quality time with your family
and friends.

Students’ Views on Taking Tract/Strand Out of “No Choice”

It can be observed in Table 6 that the responses have been
categorized into two themes: Positive and Negative views.
The majority of the students expressed dissatisfaction and
anxiety regarding the tract or strand they are currently pursu-
ing, as their preferred choice is not available at their current
school. However, there were some who felt fortunate to be
studying the tract they truly desired. One student mentioned
that she is following the strand chosen by her parents, stat-
ing, “They want me to become an accountant in the future,
so I am compelled to take the Accountancy, Business and
Management (ABM) strand instead of pursuing my dream of
becoming a civil engineer through the Science, Technology,

Table 5. Advantages and disadvantages from the standpoint of students regarding senior high

Advantage(s)

Disadvantage(s)

o add more knowledge

o specialized a suitable tract before college

« advance preparation for college

o greater chance to get employed after graduation

« facilitates in learning more

o able to make you learn the background of the course you are
going to take in college

o make you globally competitive

a financial burden for parents, additional expense

takes more time before getting a degree

lack of textbooks

additional stress

sometimes takes out your chance to have quality time with
family

a lot of paper works
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Table 6. Views of students on students taking tract they do not prefer

Positive

Negative

« happy as they take the strand they like
not forced, liked the strand taken

lucky, preferred tract is offered

felt bad, anxious

sympathetic

difficult due to lack of interest

parents’ decision

preferred strand is offered in private school
unfit to college course to be taken

find it difficult

Engineering, and Mathematics (STEM) strand. Although I
feel disinterested, I don’t want to disappoint my parents” A
few students expressed their regret about the lack of options,
as their preferred tract/strand is only offered in a nearby pri-
vate high school. Unfortunately, their parents cannot afford
to send them to private schools, despite receiving an annual
subsidy through the voucher system that falls short of cover-
ing the tuition fees entirely.

Positively, a student shared his determination to excel
academically despite lacking enthusiasm for his chosen aca-
demic track:

“It’s really stressful, the fact that I can’t enjoy the track,
though I am also trying to get high grades even if it
doesn’t fit my capabilities”

Students’ Perspectives on Their Preparedness and Their
Respective Schools’ Readiness for Senior High School

As indicated in Table 7, the opinions of the student re-
spondents regarding their preparedness, as well as that of
their respective schools, for senior high school, have been
categorized into two groups: Students’ preparedness and
Schools’ preparedness. The responses within each category
have been further divided into positive and negative themes.
Initially, a majority of the students expressed that they did not
feel adequately prepared to transition into senior high school,
as their focus was primarily on college. However, over time,
particularly during their final year as senior high students,
they were able to adjust and adapt to the system and even
developed some level of appreciation for it. It was observed
that most of the students who reported not being psycho-
logically prepared for senior high school were in Grade 11. A
small number of students mentioned feeling surprised. One
student articulated the following sentiment:

“I'was still in junior high when I heard about the addition
of two years of high school and I am one of those affected
students. Even though that was already 3 years ago, I can
say that I am still not that adjusted. I am still not mentally
prepared for senior high as my mind was set to be in
college already”

On the other hand, the majority of students have voiced
concerns regarding insufficient access to education and in-
structional materials, as well as inadequate classroom facili-
ties. Some students have expressed dissatisfaction with cer-
tain teachers, specifically regarding their teaching methods
and ability to effectively impart knowledge to students. How-
ever, it is worth noting that there are also students who have
acknowledged the presence of highly competent teachers.
Additionally, some students have highlighted the shortage
of teachers, which has resulted in the temporary borrowing
of teachers from neighboring schools. As one student stated:

“I can say that our school is not that prepared for senior
high. We lack teachers. In fact, our Calculus teacher is
from the neighbouring national high school”

Discussions

Modifications in the roles of teachers and students in
the educational system have been observed as a result of the
impact of globalization (Chinnammai, 2005). Consequently,
the traditional concept of a teacher has been redefined into
a global teacher. Similarly, with the advent of senior high
school, students have gradually developed to become globally
competitive in order to be on par with graduates from other
countries. The study identified that, due to globalization, the
roles of teachers and the approaches students must take have
changed. The study also found that alongside the positive ef-
fects of globalization on the education system, there are nega-
tive effects for both teachers and students. Balkar & Ozgan
(2010) highlighted that teachers expressed a transformation
in their responsibilities due to globalization, emphasizing
the importance of not only transmitting knowledge but also
training students in critical thinking skills and promoting
social development. Guo (2014) emphasized several skills
that teachers must possess in order to be globally compe-
tent. These include intercultural competence and the ability
to adapt to cultural norms and social diversity, pedagogical
skills in assisting students to assess and analyze multicultural
traditions and multidisciplinary perspectives, knowledge that
global events and problems are interdependent, an aware-
ness of social problems, the ability to develop students into

Table 7. Views of students on how prepared they are and their schools for senior high

Students’ Preparedness

Schools’ Preparedness

Positive Negative Positive Negative
o adjusted and adapted o surprising e goon as mandated o lack of teachers
o able to appreciate in the o psychological not prepared « capable teachers hired o lack of educational or instructional
long run « financial incapacity materials

lack of classrooms
lack of needed technology
incompetence of some teachers

13



ISSN 2708-7581 (Online). ISSN-L 2708-7573. Journal of Learning Theory and Methodology. 2025. Volume 6, Number 1

responsible global citizens, the capacity to empathize with
others and understand the shared dependence and interde-
pendence of people, an understanding of the nature of global
economic integration, the ability to protect and respect cul-
tural diversity, and a commitment to fight for social justice.

Furthermore, while the addition of two more years of
secondary schooling to pre-university education may have
practical benefits, such as preparing students for tertiary
learning, it also means that students will be ready to join the
workforce. Senior high school graduates will be equipped
with skills that will make them proficient in certain fields,
despite graduating at a slightly older age than previous gradu-
ates. They will also be highly competent in the global job
market, which reflects the current global trend. However, it is
important to consider that this act of neoliberal restructuring
of the Philippines” education system will lead to a significant
prioritization of secondary education. This could result in the
adjunctivization or contractualization of teaching and non-
teaching college/university personnel.

It can be argued that the “mutually beneficial partner-
ship” entered into by the contemporary Philippine govern-
ment, which favors the interests of a few elites and corpora-
tions that dominate the country’s financial and economic
resources, forms the solid foundation of neoliberal globaliza-
tion. This is achieved by restructuring the educational sys-
tem through the addition of two more years in high school.
The rushed implementation of K-12, particularly senior
high school, resulted in the admission by the administration
of former President Aquino III that only 60-70 percent of
potential senior high school students could be accommo-
dated by public high schools. The remaining 30-40 percent
of students would be compelled to enroll in private schools
(Department of Education, 2015b). This is accomplished
through an American-style voucher system that subsidizes
private senior high education, rather than expanding public
education to ensure accessibility for all. From the outset, this
voucher system is a clear violation of the right to free educa-
tion enshrined in the 1987 Philippine Constitution. The an-
nual subsidy of 8,750 - 22,500 pesos provided to those who
enroll in private senior high schools is insufficient to cover
the tuition rates of private schools, which range from 24,850
pesos (the advertised rate of APEC Schools, a consortium of
the capitalist Ayala and multinational educational corpora-
tion giant Pearson) to 32,500 pesos (the rate at the for-profit
school chain STI) and 70,000 pesos (the rate at the Philip-
pine subsidiary of Singapore-listed Informatics Group). As a
result, parents and/or students are required to pay additional
costs. It could be argued that this voucher system designed
for senior high school is an indirect way of expanding a previ-
ous program called Government Assistance to Students and
Teachers in Private Education (GASTPE). Instead of build-
ing new public schools or expanding existing ones, improv-
ing facilities, and providing competent personnel, as well as
relevant and up-to-date instructional/educational materials,
the government is allocating substantial public funding to
private schools.

Guven (1999) revealed that students should be adequate-
ly prepared for the challenges brought about by the era of
globalism. Consequently, it is imperative for teachers to en-
hance their own skills, ensuring that they possess the ability
to work effectively in teams and to prepare students to adapt
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to the constant changes and advancements, particularly with
regards to technology. It should be instilled in every teacher
that learning has a specific time and place, and they should
capitalize on this opportunity to train students with enthu-
siasm and openness. As highlighted by Aslan (2004), it is
essential for teachers to possess the intellectual capacity to
comprehend the structure and dynamic patterns of the global
information society and the educational system in this era of
globalization, enabling them to educate students to become
dynamic and productive individuals.

In order for teachers to be globally competent, Salan-
danan (2006) have identified five fundamental roles that
teachers should embrace. The first role is that of an “effective
teacher;” recognizing that teaching is an ongoing process of
continuous learning. The second role is that of a “facilitator
teacher,” someone who promotes learning by offering vari-
ous educational opportunities and accommodating different
learning preferences. The third role is that of a “researcher
teacher;” who actively engages in formal or informal research
to provide suggestions for further development. The fourth
role is that of an “ethical teacher,” embodying a set of moral
values to positively influence students. Lastly, the fifth role is
that of a “psychological teacher,” encompassing the roles of an
evaluator, spiritual supporter, social model, friend, and group
leader (Enanoza & Abao, 2014: 357-358).

The findings of this study indicate that globalization has
transformed the roles of teachers and the learning dynam-
ics for students. There has been a shift from a teacher-cen-
tered approach to a postmodern, student-centered approach.
The introduction of a neoliberal perspective to education
has placed students at the center, diminished social con-
trol mechanisms, and emphasized individual differences.
Cantekin (205: 50-51) highlights that in the teacher-centered
approach, teachers are expected to serve as role models and
promote local values. However, this approach is often criti-
cized as being against student interests and is deemed incom-
patible with neoliberalism and contemporary educational
philosophies, thus considered outdated.

This study highlights the impact of globalization on the
professional values and reputation of teachers. It suggests that
globalization has led to a shift towards prioritizing material
gains over nurturing and promoting culture. Moreover, neo-
liberal globalization has encouraged individuals to prioritize
personal interests over social interests, resulting in a change
in the objectives of educational institutions. Previous studies
have also indicated that globalization has influenced aca-
demic institutions to train individuals to become “producers
and consumers in the market,” and the relevance or useful-
ness of schools is often judged based on their alignment with
this objective (Uslu, 2015: 5-6).

Conclusions

Based on teachers’ perspectives on global education, it
can be stated that in order for an individual to become a
global citizen, they must possess the qualifications and com-
petencies that are required by globalization. They need to be
adaptable to global changes and developments and continu-
ously develop themselves accordingly. In a more detailed def-
inition, global education encompasses ideas that are taught
to enhance one’s understanding of the world. It is essential
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to integrate multiple dimensions, perspectives, and notions
of citizenship into everyday lessons within the curriculum.
Through global education, students can gain knowledge
about international communities, global events, and social
justice issues within a typical classroom setting. The study
revealed changes in the roles of teachers due to globalization.
As a result, it is important to emphasize a student-centered
educational approach, wherein teachers recognize their new
roles as guide-counselors. They should foster students’ de-
velopment in various aspects, contribute to innovation, col-
laborate, be open to criticism, share and transform knowl-
edge, and establish intercultural dialogues, especially with
students. Despite the challenges and time constraints brought
about by the current education system, students continue to
perceive the positive aspects of globalization. They demon-
strate openness to new ideas and systems. As a conclusion
from the study, it can be argued that teachers themselves
should be receptive to incorporating global awareness while
adopting critical approaches.

In addition, it can be argued that the incorporation of
senior high school into the Philippine education system can
be attributed to globalization. The way in which senior high
is being implemented - following global standards and in-
corporating technology to align with global culture - clearly
demonstrates the significant influence of globalization. Eval-
uating the perspectives of both teachers and students on these
changes within the context of globalization reveals that some
changes have been positive, with an emphasis on technology,
application-based learning, and student-centered education.
It is also evident that the introduction of senior high school
was carried out hastily, without sufficient preparation and
adaptation to local conditions.
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Heoni6bepanbHa rno6anisauin Ta ctTapla cepepHsa wWKona:
BMCHOBKMU AiepaBHUX wkKin y CxigHomy Herpoc, QininniHn

JInoiip JTingen Cimmopioc'ABCP

'Bigkpurtnit yniBepcuter ®ininmin

ABTOpCHKNMIT BKIAM: A — [U3aiiH KOCTimKeHHs; B — 36ip ganux; C - crarananis; D - migrotoska pykomucy; E - 36ip xomTis

Pedepar. Crarrs: 13 c., 7 Tab., 1 puc., 74 mxeperna.

ITimi. Y uboMy JOCTiIKeHHI ZOCTIIXY€EThCA, AK HeonibepaibHa r/io6anisariis chopMyBaa BIPOBAKEHH IPOTrpaMu CTAPIIOL
cepepupoi mxomy (CCII) y mposinmii Cxiganit Herpoc, @ininminm, 3ocepemkyrouncs Ha ii BIVIMBi Ha y4HiB, BUK/TafjadiB i crcTeMy

OCBITH B LIi/TOMY.

Marepianu ta Mmetopu. JlocmimKeHHs 3i6paso ifiei 3a JOIIOMOroo iHTepB’I0 Ta aHa/i3y JOKYMEHTIB i3 BUKOPYCTAHHAM SIKICHO-

ro minxony. Cepen yuacHuxis Oymu 30 Bunrernis Ta/abo agMiHicTpaTopiB fAepxkaBHMX WIKiN i 30 yuHiB cTapumx knacis. Bonn noginm-
JIUCS CBOIM [JOCBIfIOM i ITepCIieKTBaMy, pO3yMilouu, K I7106a/IbHa eKOHOMIYHA ITO/TITHKA BIUIMBAE Ha MICLIeBY OCBITHIO IIPAKTHKY.

Pesynbraru. BucHoBKM TOKa3yioTh, mo xo4a nporpama CCII cnpsiMoBaHa Ha HifITOTOBKY CTYHEHTIB IO KOHKYPEHTOCIIPO-
MO>KHOI I7106a/IbHOT eKOHOMIKY, il BIPOBa/KeHHs BifoOpakae HeomibepanbHi ieany, Taki sk IpUBaTH3allis Ta PUHKOBI HABUYKIL.
L1i 3miHM cTBOpMIN TpO6IeMN i3 3abes3IedeHHAM CIPaBe/IMBOrO JOCTYIY Ta AKICHOI OCBiTH, OCOONMBO /sl MapriHaTi30BaHMX
rpomajp,.

Bucuosku. Lle focmimxeHHs Hmigkpecmoe HeoOXigHicTb OCBiTHIX pedopM, siKi 6 BifmOBifamM CBITOBUM CTaHAapTaM, 3ajm-
MIAI0YNCD IHKTIO3VBHUMM Ta pearyiody Ha MoTpeby MiClieBMX IrpoMaj. YCyBaloun Iii IPOTaINMHU, CHCTeMa OCBITY MOXe Kpallje
006C/TyroByBaTy 3alliKaB/IeH)X CTOPIH i CTBOPIOBATH PiBHI MO>K/IMBOCTI /151 BCIX.

KnrouoBi croBa: HeonmibepanbHa rmobanisalis, crapia cepefHs IIKO/a, CIIPaBefINBa OCBiTa, TOKATbHUI KOHTEKCT, iHKITIO-
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Abstract

Background. Learning vocabulary is a vital component of language learning; without this integral component of
language communication becomes hardly meaningful. Thus, students are expected to have rich vocabulary power that
enables them to communicate successfully via listening, speaking, reading, and writing; it assists students in expressing
a range of meanings in various communicative situations for various purposes. This demands students to learn
vocabulary using diverse vocabulary learning strategies that assist them in learning (internalizing, storing, recalling,
and using) words properly. However, several students barely manage vocabulary learning tasks and/or use appropriate

and diverse vocabulary in English classes.

Objectives. This study attempted to assess students’ reported vocabulary learning strategy used at Haramaya

University, Ethiopia.

Materials and methods. The study adopted a descriptive case study design. The five-point Likert scale vocabulary
learning strategy questionnaire was administered to participants taking Communicative English skills I. To gather
relevant data, 155 participants were randomly selected. Out of the 155 students, 151 participants properly filled out the
questionnaire. The data were analyzed using SPSS version 24.
Results. The results indicated that determination, metacognitive, memory, cognitive, and social strategies were used,
respectively. The results further showed that the great majority of the students were aware that inadequate vocabulary
hinders students’ listening, speaking, reading, and writing skills.

Conclusions. Overall, determination and meta-cognitive strategies were most commonly used, while the social
strategies were least commonly used, and the participants were low-vocabulary learning strategy users.

Keywords: vocabulary, vocabulary learning strategy, freshman students.

Introduction

English is one of the most dominant languages all over
the world and it is widely used as a language of instruction,
trade, technology, politics, religion and communication all
over the world. In Ethiopia, it is predominantly used as a me-
dium of instruction at private and public high schools, tech-
nical and vocational institutions, colleges, and universities
where the students overall command over this vital language
plays a critical role in the learners’ academic success.

This necessitates students to develop their ability to use
English accurately and/or appropriately for different com-
municative functions in different communicative contexts
with appropriate level of accuracy and fluency. This requires
students to develop the skills of listening, speaking reading,
writing, and gain reasonable knowledge of grammar and
vocabulary. In developing these macro-skills, students are
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expected to have reasonable vocabulary power (knowledge
and depth) as all language skills in English heavily rely on
vocabulary learning in ESL and EFL contexts (Nation, 2001)
and knowledge of vocabulary is “fundamental to all language
use” (Schmitt, Cobb, Horst, & Schmitt, 2015).

Thus, vocabulary can be taken as the cornerstone of for-
eign language learning due to its indispensable role in devel-
oping students’ proficiency and ultimately improving their
communication skills. Besides, an effective formal communi-
cation is unthinkable without this vital language component.
Concerning its role in effective communication, McCarthy
points out that “without words to express a wider range of
meanings, communication in L2 just cannot happen in any
meaningful way” ((1990, p. VIII) and neither literature nor
language exists without vocabulary (1991). Consequently, a
wide range of vocabulary is important because without suffi-
cient vocabulary, individuals are not able to use the structures
and functions they have learned for comprehensible commu-
nication (Nunan, 1991).
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To gain a wide range of vocabulary knowledge, stu-
dents should recognize and use a wide range of vocabulary
learning strategies. The learning strategies refer to “any set
of techniques or learning behaviors, which language learn-
ers reported using to discover the meaning of a new word,
to retain the knowledge of newly-learned words, and to ex-
pand their knowledge of vocabulary” (Intaraprasert, 2004,
p.9) through which a large or rich vocabulary items can be
acquired (Nation, 2001), particularly in EFL contexts where
students lack exposure and/or learning opportunities for au-
thentic interactions.

The plethora of existing studies have demonstrated that
language learning strategies, most of which are used for vo-
cabulary learning (O’Malley & Chamot, 1990) play a consid-
erable role in learning a foreign language (Oxford, 2002; Co-
hen, 2007) resulting in better learning outcomes (Aziz, 2005;
Oxford, 1990). It is also suggested that such learning strate-
gies assist learners learn the target language effectively (His-
manoglu, 2000) and enable learners to take more responsibil-
ity in their language learning process (Nation 2001; Schmitt,
2000). The use of vocabulary learning strategies plays an es-
sential role learning language (Nation, 1990; Schmitt, 1997;
Williams, & Burden, 1997). This requires students to equip
themselves with diverse learning strategies that facilitate their
independent learning process as vocabulary learning strate-
gies is proven to be useful for students of different language
proficiency levels (Nation, 2001).

Research confirmed that making effective use of di-
verse vocabulary learning strategies plays substantial roles
in language learning and development. However, experien-
tial knowledge indicates that several students joining higher
education institutions are observed to struggle with learning
vocabulary. This could be due to their failure to use vocabu-
lary learning strategies effectively.

In the newly reformed curriculum, freshman students
are expected to take communicative English Skills I which
is aimed at developing students’ receptive skills (reading and
listening skills) which necessitate the students to have rea-
sonable vocabulary knowledge for the reason that “no text
comprehension is possible, either in one’s native language
or in a foreign language, without understanding the text’s
vocabulary” (Laufer, 1997, p.20) and students inadequate vo-
cabulary knowledge could be is a serious source of difficulty
in learning a language in general and understanding texts in
particular.

The researchers’ observed that several students were
struggling with vocabulary learning activities, recognizing
the meanings of new words from listening and reading texts.
It was also observed that numerous students hardly conduct-
ed extemporaneous presentations making use of appropriate
language functions and/or expressions. This clearly reveals
students’ deficiency in their vocabulary power. This classroom
phenomenon inspired the researchers to assess students’ vo-
cabulary learning strategy which refers to their “knowledge
about the mechanisms (processes and strategies) used to learn
vocabulary as well as steps or actions taken by students to (a)
find out the meaning of unknown words, (b) to retain them
in long-term memory, (c) to recall them at will, and (d) to use
them in oral or written mode” (Catalan, 2003, p.56).

Moreover, recognizing students’ vocabulary learning
strategies will probably give instructors better opportuni-
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ties to assist students to apply vocabulary learning strategies
through vocabulary instruction as language learners have to
learn how to store, recall, and use new vocabulary items by
employing several vocabulary learning strategies (Nation,
1990) to be used in and outside the classroom independently.

In Ethiopia, local studies on university students’ vocabu-
lary learning strategy use in general and freshman students in
particular still remains limited. This study would likely pro-
vide important information on students reported vocabulary
learning strategy use. Thus, the current study was aimed at
answering the following research questions:

To what extent do the freshman EFL students use diverse
vocabulary learning strategies?

Which vocabulary learning strategies do the freshman
EFL students least and/or most commonly use?

Materials and methods

Research design

In this study, the descriptive research design is adopted.
This research design helps to collect data required to describe
an existing phenomenon, situation, in this case, students’ re-
ported vocabulary learning strategy use. This research design
focuses on gathering, organizing, and describing the data. In
this case, the researchers gathered, organized, and described
data on students’ vocabulary learning strategy use as reported
by the participants without intervening their learning strat-
egy use.

Participants of the Study

This study was conducted on freshman students who
joined Haramaya University in the academic year 2023/24.
All the participants were from the natural science stream.
They were assigned to different sections with a minimum
class size of forty students on average. The students join
higher education institutions with different command over
the English language in general and vocabulary power in
particular. Currently, all students joining higher education
institutions are expected to take Communication English
Skills I which predominantly focuses on the receptive skills
requiring students to have reasonable vocabulary power.

Sampling Technique

In this study, a simple random sampling technique was
used. This sampling technique helps researchers to avoid
sampling biases. Besides, all freshman students were assigned
to different sections without any predetermined criteria that
would likely affect the sample and sampling technique used
in this study. Thus, using simple random sampling is credibly
appropriate technique for this study.

Data Collection Instrument

To achieve the purpose of this study, quantitative data
were collected via a five-point Likert scale questionnaire. The
questionnaire was intended to identify the students’ reported
vocabulary learning strategy use. The tool was adapted from
Schmitt’s (1997) taxonomy of vocabulary learning strategy
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as this vocabulary learning strategy classification has been
widely available and proven to be valid and reliable (Catalan,
2003). Besides, several studies investigating ESL/EFL learn-
ers vocabulary learning strategies used this instrument (Lai,
2013). Regarding the overall reliability of the questionnaire,
the Cronbach alpha value was calculated using SPSS software
version 24 and it was found to be 0.874. This alpha value
showed that the items were highly reliable.

Data Analysis Technique

In this study, the quantitative data collected using the
vocabulary learning questionnaire was entered into the SPSS
24 version Statistical Package for Social Sciences to compute
the required descriptive statistics. The descriptive statistics,
overall mean and standard deviations were calculated. These
statistics were very important to get the required data to an-
swer the basic research questions.

Before collecting data, oral instructions were provided to
the participants on the purpose of the study and how to fill
the questionnaire. They were also informed that they do have
the right not to participate in the study but none of them re-
fused. After confirming their willingness to participate in this
study, the questionnaire was administered to one-hundred
fifty-five participants. The collected data were entered to the
computer software SPSS (Statistic Package for Social Science,
Version 24) and analyzed as presented in the result section.

Results and Discussions

Table 1. Comparisons of the self-reported vocabulary
learning strategy use

Vocabulary Learnin;

Strategi}:zs Used ’ Mean  Rank " SD
Determination strategies 2.7408 1 151 0.74931
Memory strategy use 2.0698 4 151 0.83377
Social strategies 1.8288 5 151 1.21095
Cognitive Strategies 2.2472 3 151  0.82862
Metacognitive Strategies 2.4114 2 151  1.07127

In response to the research first question, the results of
this study demonstrated that determination strategies were
reported as the most commonly used vocabulary learning
strategy (mean=2.7408, and St. Deviation=0.74931) fol-
lowed by the metacognitive strategies (mean=2.4114, St. De-
viations=1.07127) and Cognitive Strategies (mean=2.2472,
St. Deviation=0.82862). The cognitive and memory strat-
egies were reported as the fourth (mean= 2.2472, St. De-
viations=0.82862) and fifth (mean= 1.8288, St. Devia-
tion=1.21095) categories respectively.

In this study, the determination strategies and metacog-
nitive strategies were the top-rated (first and second) vocabu-
lary learning strategies. The results of this study were simi-
lar to Manuel’s study (2017) which showed determination
strategies are the first top-rated and/or most commonly used
vocabulary learning strategies. In contrast to this, Wharton’s
(2000) study revealed that memory strategies were most fre-
quently used followed by determination and social strate-
gies whereas the cognitive and metacognitive strategies were
reported as the least frequently used vocabulary learning
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strategies. These incongruencies could be due to contextual
factors affecting students’ preferences to use different learn-
ing strategies.

Determination strategies are strongly linked with the
discovery of a new word, notably, its meaning: these are the
strategies learners apply when they are faced with new words
(Schmitt, 1997). The determination strategies are used when
“learners are faced with discovering a new word’s meaning
without recourse to another person’s experience” (p. 205).
Under this category, guessing the meaning of words from
textual context and using dictionaries (English-L1 and Eng-
lish-English or bilingual and monolingual dictionaries) were
the highly preferred vocabulary learning strategies. The re-
sults are similar to other studies that guessing the meaning of
words from context is a highly preferred vocabulary learning
strategy and some local studies also showed that students use
guessing strategy from context using contextual clues to infer
the meanings of new words (Gu & Johnson, 1996; Schmitt,
1997). This technique, guessing from textual context may be a
“major way” to learn new vocabulary (Schmitt, 2000, p.209),
without others’ assistance.

The metacognitive strategies were the second most com-
monly reported learning strategies, but this is the first most
commonly used vocabulary learning strategy in other studies
conducted in EFL contexts (Behbahani, 2016). These strat-
egies involve monitoring, decision- making and assessing
one’s progress and they help students to specify appropri-
ate vocabulary learning strategies for learning new words
(Schmitt, 2000). As to O’Malley and Chamot, (1990, p.44),
metacognitive strategies are the “higher order executive
skills,” that involves prioritizing, self-management, setting
goals, planning, and objectives. The results of this study were
congruent with other studies that showed the metacogni-
tive vocabulary learning strategies were the most preferred
learning strategies among the study participants (Cengizhan,
2011; Behbehani, 2016). Similarly, Tajedin’s (2001) study also
revealed that metacognitive strategies were more frequently
used by Iranian EFL students. Under this category, continu-
ing to study the word over time, using the important words
inside and/or outside the classrooms, and making practices
in doing vocabulary exercises were the most commonly used
metacognitive vocabulary learning strategies.

The results showed that the cognitive and memory strat-
egies were ranked as third and the memory strategies were
ranked fourth, reflecting that they the strategies were less fre-
quently used. The memory strategies involve mental techniques
like imagining the situation in which the word might be used
like grouping them into parts of speech as nouns and verbs,
and into synonyms and antonyms (Oxford, 1990) whereas
cognitive strategies involve analyzing, writing, or summariz-
ing (Oxford, 1990) and “enable learners to understand and
produce new language by many different means (p.37).

The social strategies are found to be the least frequently
used vocabulary learning strategy. This indicates students’
failure to learn vocabulary through social strategies that in-
volve asking questions, asking for correction of mistakes,
studying with classmates, and learning while helping class-
mates, which all help learners to communicate and cooperate
in the target language (Oxford, 1990; Schmitt, 1997). The
social strategies are found to be the least reported vocabu-
lary learning strategy. This indicates students’ failure to learn



Girma, Y., Tesema, E. M., & Berhanu, Y. W. (2025). Assessing University Students’ Self-Reported Vocabulary Learning Strategy Use

vocabulary through various forms of interactions, including
asking questions, asking for correction of mistakes, study-
ing with classmates, and learning while helping classmates,
which all help learners to communicate and cooperate in the
target language (Oxford, 1990; Schmitt, 1997). This finding
is congruent with other studies that revealed that the social
strategies were not widely used and least reported learning
strategies in different EFL contexts (Arjomand & Sharififar,
2011; Behbahani, 2016; Kafipour, 2006). This could be be-
cause students get minimal exposure to the language outside
the classroom in different communicative situations. Stu-
dents making minimal use of social learning strategies in-
volving diverse interactions in diverse interactive situations
likely miss practical language learning opportunities, not de-
contextualized learning.

Table 2. Overall mean score for self-reported strategy use
(total mean)

.. the reported level
participants (n) mean SD i
151 24114  1.07127 Low

In attempting to find out whether the participants’ learn-
ing strategy use is high, average, or low, Oxford’s (1990)
scoring system was used. Referring to this scoring system,
3.5 - 5.0 shows high, 2.5 - 3.49 medium (moderate) and 1.0
- 2.49 low strategy use respectively. Based on this scoring
system, the data presented in Table 2, confirmed that the par-
ticipants reported learning strategy use was approximately
2.4. This figure indicates that the students were low-strategy
users. This implies that participants hardly used diversified
vocabulary learning strategies may be due to a lack of clear
awareness about the learning strategies. This can be one of
the underlying reasons why several students were observed
struggling to deal with classroom tasks or activities related
to vocabulary.

However, the results of this study were in contrast with
other studies conducted in EFL contexts (Asgari and Ghazali,
2011; Haryati et al., 2016; Hendrawaty, 2015; Suborn, 2013)
whose findings showed that the participants were moder-
ate vocabulary learning strategy users. Nation (1990) sug-
gests that language learners have to learn, store, and use new
vocabulary via different vocabulary learning strategies, but
the participants’ low vocabulary learning strategy use reveals
that the students are less familiar with the wide range of vo-
cabulary learning strategies that promote independent learn-
ing while promoting better learning outcomes. The findings
may further show that the participants’ low level of language
learning strategy use could be one of the underlying reasons
for students struggling with their learning language in gen-
eral and vocabulary learning in particular. This might have
also hindered students’ language learning process as vocabu-
lary learning strategies students use noticeably affect their
vocabulary learning outcomes (Oxford, 1990; Nation, 1990;
Schmitt, 1997).

In response to the students’ awareness about the role of
vocabulary in developing students listening, speaking, read-
ing, and writing skills, the great majority of the respondents
reported that vocabulary is essential in using language and
inadequate vocabulary does affect students’ language learn-
ing outcomes. This is in agreement with the contemporary
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literature. Results from open-ended items revealed that using
vocabulary is inescapable in communicating via listening,
speaking, reading, and writing despite the students’ low strat-
egy use. The study further showed several students expressed
their agreement that they do struggle in learning English in
general and learning vocabulary in particular and these stu-
dents much preferred using a dictionary.

Conclusion

The current study was aimed at assessing EFL students’
vocabulary learning strategy use and to what extent students
use diverse vocabulary learning strategies. The study focused
on freshman students at Haramaya University, Ethiopia. The
results showed that determination strategies and metacog-
nitive strategies were top-rated and most commonly used
vocabulary learning strategies followed by memory strategies
whereas the social strategies, preceded by cognitive strate-
gies, were the least frequently used strategies. Overall, the
study concluded that the students were low vocabulary learn-
ing strategy users. This might likely hinder students’ language
learning skills due to the noticeable role that vocabulary plays
in learning a foreign language.

The study suggested that students should be given vocab-
ulary learning strategies to enable them to become autono-
mous users of learning strategies that promote their language
learning processes. This study focused only on freshman stu-
dents, so future comparative studies could be conducted with
different participants from different fields of study. This likely
provides a more comprehensive research outcome. Using a
single data gathering instrument might not be adequate to
reveal unforeseen constraints, so future studies may use dif-
ferent data gathering tools.
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OuiHKa cTpaTerii CaMOCTiNHOro BUKOPUCTaHHA
C/IOBHMKOBOIO 3anacy cTyAeHTamu

Ipranem I'ipma'ABCPE, Epmiac Mynaty Tecema'4B°PE, €Enene BybGery Bepxany'AP<PE
"VuiBepcurer Xapamaiia, E¢ionia

ABTOpCHKNMIT BKIAJ: A — Iu3aiiH gocnipkenHs; B — 36ip ganux; C - cratananis; D - migroToska pykomcy; E — 36ip kowrtis

Pedepar. Crarts: 6 c., 2 Tabn., 31 mxepero.

Icropisa nuTaHHA. BUBYeHHs CIOBHMKOBOTO 3aIacy, 6€3yMOBHO, € >KUTTEBO BaXK/IMBUM KOMIIOHEHTOM BMBYEHHS MOBM i 6e3
IIbOTO HEBi/)EMHOTO KOMIIOHEHTa MOBHE CIIIKyBaHH:A CTa€ HAaBPAJ 4M 3HAYYLIMM. TaKUM YMHOM, Bifj yYHIB O4iKyeTbCs GaraTuit
CTIOBHUKOBIII 3a11ac, AKMIA JO3BOJAE M YCIIIIHO CIIIIKYBAaTUCA 3a JOIOMOTIOI0 ay/il0BaHHS, TOBOPiHHSA, YNTAHHA Ta MUCbMa; Bin
JOIIOMarae y4HsAM BUPa)KaTy Jlialla30H 3HA4€Hb y Pi3HMX KOMYHIKaTMBHMX CUTYallifix A pisHux uineit. Ile Bumarae Bix y4HiB
BJMBYEHHS CJIOBHMKOBOTO 3aI1aCy, BMKOPMCTOBYIOUM Pi3HOMAHITHI cTpaTeril BMBYEHH C/IOBHMKA, SIKi JOIIOMAraoTh iM IPaBUIbHO
BUBYATH (3aCBOIOBATH, 30epiraty, srafyBaTy Ta BUKOPUCTOBYBaTH) coBa. OfHAK JledKi Y4YHi JIefiBe CIPaB/IAIOTLCA i3 3aBIaHHAMU
3 BMBYEHHsI JIEKCUKY Ta/ab0 BUKOPUCTOBYIOTH BiIIIOBiHY Ta PISHOMAHITHY JIEKCHKY Ha ypOKaX aHIJIi}ICbKOI MOBH.

Merta gocmimkeHHs. Y 1IbOMY JOCTiPKeHH] 6y/1a 3po6ieHa cipo6a OIHUTY CTpaTerilo BYBYEHH: CTIOBHMKOBOTO 3aIacy CTy-
IeHTIB, sIKa BUKOPUCTOBYETHCA B YHiBepcuteti Xapamaiis, Ediomis.

Marepianu i MeTogu. Y focmipkeHHi OYB MPUITHATUI OMUCOBMIT AM3aiTH Kelic-cTafil. ONUTYBaIbHUK CTpATeTril BUBYCHHS
CTIOBHMKOBOTO 3aI1aCy 3a IDSITNOAIBHOIO IIKajI010 JIaiikepTa OyB IIpOBefeHIII /IS yIaCHUKIB, sIKi BYBYa/IVI KOMYHIKaTUBHI HABUYKY
aHriicbkoi MoBu 1. [Iy1s1 360py akTyanpHMX faHMX 155 yuacHKKIB 6ymu 06paHi BumagkoBuM 4nHoOM. 3i 155 crymenTis 151 yqacHuk
IpaBWIbHO 3aIIOBHUB aHKeTy. [lani 6ynu mpoananisoBaHi 3a foromororo Bepcii SPSS 24.

Pesynbratin. PesynbpraTy nokasany, 1[0 BUKOPUCTOBYBaINCA JeTepMiHallisd, METAKOTHITUBHI, IaM>SITHi, KOTHITUBHI Ta cO-
IianbHi cTparerii BifmoBifHO. Pesymbraty TakoX MoKasany, 10 MepeBakHa OiNbIIICTh YYHIB yCBIZOMIIIOBaA, 110 HETOCTATHI
C/IOBHMKOBMII 3aI1ac IepelIKo/yKae HaBMYKaM ayIil0BaHHsA, TOBOPiHHSA, YNTAHHA Ta MICbMA CTYHEHTIB.

Bucnosku. B njinomy, gerepMiHalis i METaKOTHITMBHI CTpaTerii BUKOPMCTOBYBa/INCsA YacTillle, B TOI Yac SIK collia/IbHi CTpa-
Teril BUKOPUCTOBYBA/INCS HalIpifjlile, @ y9aCHMUKY Oy/IM KOPUCTYBadyaM CTparerii HABYaHHs 3 HM3bKUM CIOBHUKOBMM 3aIIacOM.

Knro4oBi cnoBa: c1oBHMKOBMI 3a11ac, CTpaTeTisA BUBYEHH:A 1€KCUKY, CTY/I€HTH-NIePLUIOKYPCHUKMN

Information about the author:
Girma, Yirgalem: yirgirma22@gmail.com; https://orcid.org/0000-0003-4436-081X; Haramaya University, Ethiopia.
Tesema, Ermias Mulatu: ermi2007ddu@gmail.com; https://orcid.org/0000-0001-6135-8821; Haramaya University, Ethiopia.
Berhanu, Yeneneh Wubetu: yenenehwubetu@gmail.com; https://orcid.org/0009-0002-1202-992X; Haramaya University, Ethiopia.

Cite this article as: Girma, Y., Tesema, E. M., & Berhanu, Y. W. (2025). Assessing University Students’ Self-Reported Vocabulary
Learning Strategy Use. Journal of Learning Theory and Methodology, 6(1), 18-23. https://doi.org/10.17309/jltm.2025.6.1.02

Received: 01.02.2025. Accepted: 07.04.2025. Published: 30.04.2025

This work is licensed under a Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0)

23



Original Scientific Article

Journal of Learning Theory and Methodology
JKypHan Teopii Ta MeTOA0IO0Tii HABYAHHSA

ISSN 2708-7581 (Online)
ISSN-L 2708-7573

Evaluating Teaching Effectiveness and Student
Performance Across Diverse Courses: An Analysis
of Final Exam Scores and Teaching Techniques

Vicente E. Montano'4*“® and Glenndon C. Sobrejuanite’45¢P

"University of Mindanao

Authors’ Contribution: A - Study design; B — Data collection; C - Statistical analysis; D - Manuscript Preparation; E — Funds Collection

DOI: 10.17309/jltm.2025.6.1.03

Abstract

Objectives. This study examines teaching effectiveness and student performance for four business-related courses:
Monetary Policy and Central Banking (FM 221), Good Governance and Social Responsibility (BAHR 213), Consumer
Behavior (MM 212), and Introduction to Microeconomics (BE 121).

Materials and methods. 147 students participated in the study, and Bayesian pairwise comparison, descriptive
statistics, and effect size analysis were used to determine which courses had significantly different performance scores.
Results. The results show that BAHR 213 and MM 212 students performed better than FM 221 and BE 121 students,
indicating the role of active learning strategies, structured content delivery, and student engagement techniques for
better learning. Lower performance with higher variability of scores in FM 221 and BE 121 indicates the requirement
for pedagogical improvements, additional support for students, and curriculum modifications.

Conclusions. Bayesian analysis confirmed that the differences are statistically significant: the first discriminant
function explains 86.8% of the variation, p < 0.001; the second function explains 13.2%, p < 0.001. The paper concludes
with a discussion on the need to refine instructional methods and targeted interventions to improve student outcomes.
Future studies need to look into longitudinal studies and controlled pedagogical experiments that can further validate
these findings and enhance best practices for effective teaching strategies.

Keywords: teaching effectiveness, student performance, Bayesian analysis, pedagogical strategies, business education,

learning outcomes.

Introduction

There are various challenges in appraising teaching effec-
tiveness and students” performance across different courses,
primarily when evaluated based on scores from final exams
and teaching techniques (Akiri, 2013). This happens because
course content, demographic characteristics of students, and
methodologies of instruction vary, complicating the assess-
ment process (Phye, 1984).

The biggest challenge is variability in the content and
structure of courses. Different courses have varying learn-
ing objectives, complexity levels, and assessment methods,
and using a standardized evaluation for each course is rather
complicated (Emery et al., 2003). For instance, a Monetary
Policy and Central Banking course focuses intensely on intri-
cate economic theory, whereas Consumer Behavior is taught
by application and case studies. This diversity requires spe-
cific assessment criteria that can better capture the individual
demands of each course (Uttl et al., 2017).
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A key issue is that student demographics are diverse.
These students differ in prior knowledge, learning style, and
circumstance, which may affect class performance (Kritzig &
Arbuthnott, 2006). For instance, students with rich exposure
to economics are more likely to find courses like Introduction
to Microeconomics easy than those with minimal exposure
to this subject. An assessment tool for teaching efficacy has to
accommodate these differences, making assessment fair and
effective (Kleinsasser, 2014).

The effectiveness of teaching techniques varies widely
among instructors, even within the same course. Different
instructors employ different pedagogical approaches, such as
lecture-based, active, or blended learning (Delialioglu, 2012).
These variations impact student engagement and learning
outcomes. Additionally, instructors’ experience, expertise,
and teaching style influence their effectiveness. Evaluating
teaching techniques requires a nuanced approach, consider-
ing these individual differences and their impact on student
performance (Koopman & Beijaard, 2024).

Dependence on final exam grades as the significant tool
for assessing teaching effectiveness and student performance
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has weaknesses. Final exams usually measure a narrow scope
of skills and knowledge, typically involving memorization
and problem-solving within a time frame (Darling-Ham-
mond et al.,, 2010). This approach may only reflect part of the
scope of student learning and development, such as critical
thinking, creativity, and practical application of knowledge
(Birenbaum & Dochy (Eds.), 2012). In addition, performance
on the exam can be influenced by test anxiety and other ex-
traneous pressures that do not necessarily reflect the stu-
dent’s proper understanding or the instructor’s effectiveness
(Brookhart, 2011).

Another challenge is the validity and reliability of meth-
ods of evaluation. Validity is the degree to which an assess-
ment measures what it is supposed to measure. Reliability
refers to the consistency of assessment results (Ratanawongsa
et al., 2008). Designing evaluation tools that are valid and
reliable in diverse courses is, therefore, demanding and re-
quires careful design with constant refinement. This is in
terms of the alignment of assessments with learning objec-
tives, the use of multiple measures of performance, and the
periodic review and updating of criteria for evaluation (Price,
2015).

Bias and subjectivity are challenges in teaching effective-
ness and student performance assessment. For instance, the
biases of the instructors, the perceptions of students, and
priorities at an institutional level affect evaluation (Tripon,
2019). For example, an instructor’s likability and difficulty in
a course may impact teaching performance while being eval-
uated by the students. Quantitative and qualitative data may
address these biases, such as peer review, self-assessment, and
objective performance measures (Whitesides & Beck, 2020).

Evaluating teaching effectiveness and student perfor-
mance in various courses requires a broad, multi-faceted
approach. It involves course content variability, student de-
mographics, instructional methods, validity, reliability, and
fairness of the assessment tools (Carpenter et al., 2020). By
considering such challenges and adopting best practices in
educational assessment, institutions will better understand
and enhance the quality of teaching and learning (Chetty et
al,, 2014).

Theoretical Framework

The theoretical framework of this study is based on edu-
cational theories that emphasize the relationship between
teaching techniques, course characteristics, and student per-
formance. This framework gives a structured approach to
understanding how different variables interact to influence
learning outcomes.

The study draws from constructivist theories of learn-
ing, which advocate for students’ active engagement and par-
ticipation in the learning process (Hein, 1991). Techniques
like active learning, formative assessments, and support re-
sources are key to this approach. Active learning is a strategy
that engages students in processing and applying information
actively, such as group discussions, problem-solving activi-
ties, and case studies (Kumar, 2013). Formative assessments,
which include quizzes and assignments, are continuous feed-
back that helps students know their strengths and weakness-
es (Clark, 2012). Support resources like tutoring and study
groups also assist students who require such resources to
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ensure that every student is given a fair chance at success
(Hagstrom, 2006).

It considers the courses’ characteristics, including the
content’s complexity, difficulty level, and methods to engage
the students. These aspects help determine how well the stu-
dents understand and retain what has been taught (Duane
& Satre, 2014). Courses that are well-structured and aligned
with students” existing knowledge and learning ability will
likely be high performers. The study analyses these character-
istics across the four courses and discusses how they impact
student performance (Collins, 2008).

Performance is gauged based on final examination
scores and the extent to which students comprehend and
master course material. Such variability and consistency in
scores contribute further to the knowledge of effectiveness,
the teaching methods applied, and the characteristics of the
course (Dwiyanti, 2024, June). High variability in scores re-
flects that some students are having issues with others, mean-
ing students need more focused support and perhaps changes
in teaching strategy (Wu et al., 2004, January).

The result of the theoretical framework is excellence in
teaching and learning. The study aims to provide action-
able recommendations for improving teaching practices by
identifying factors that explain differences in student perfor-
mance. This involves adopting more effective teaching tech-
niques, revising course content, and providing additional stu-
dent support. The framework emphasizes the importance of
continuous professional development and improvement for
faculty, so all students can fully develop their abilities.

The study’s theoretical framework integrates education
theories into practical teaching and learning considerations.
The framework enables a comprehensive understanding of how
interacting variables influence students’ performances and acts
as a basis to formulate well-informed recommendations for
improvements in teaching effectiveness and learning results.

Both teaching techniques and course characteristics de-
termine student performance. Student performance deter-
mines the study’s outcome, which encompasses excellence
in teaching and learning and recommendations for improve-
ment (Aydogdu & Ay, 2016). This framework helps under-
stand how various teaching methods and course character-
istics determine student performance and how it contributes
to the quality of teaching and learning (Nurhuda et al., 2023).

By identifying the factors contributing to differences in
student performance, the study aims to give actionable rec-
ommendations for teaching improvement. This includes us-
ing more effective teaching techniques (Fernando & Marikar,
2017), revising course content (Moallem, 2001), and provid-
ing additional student support (Ng’ambi & Johnston, 2006).
The framework emphasizes the importance of continuous
improvement and professional development for faculty to
ensure that all students have the opportunity to reach their
full potential.

Therefore, this theoretical framework of the research
study integrates theoretical aspects of education with prac-
tical teaching and learning considerations. Thus, this study
provides a more holistic approach toward understanding
how different variables may interact to influence student per-
formance outcomes and allows a basis for making recom-
mendations informed by the findings on improving teaching
effectiveness and learning.
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This research is aligned with the United Nations Sustain-
able Development Goal 4: Quality Education. By comparing
the student’s performance in different courses and identifying
areas of disparity, this research study focuses on educational
interventions to ensure equitable learning opportunities. This
will result in better teaching methods, improved student sup-
port, and more effective curricula for enhancing the quality
of education. This aligns with the principle of ensuring inclu-
sive and equitable quality education by promoting lifelong
learning opportunities for everyone.

The objective of this study is to assess the effectiveness of
teaching methods and student performance in four different
courses: Monetary Policy and Central Banking (FM 221),
Good Governance and Social Responsibility (BAHR 213),
Consumer Behavior (MM 212), and Introduction to Micro-
economics (BE 121) through final exam scores. The study
intends to identify significant differences in student perfor-
mance, understand the effects of various teaching techniques,
and provide actionable recommendations for improving
teaching practices. This study will examine the variability and
consistency of exam scores and conduct statistical analyses to
shed light on how different approaches to instruction affect
learning and promote excellence in teaching and learning.

Materials and Methods

Participants

This research was conducted with the involvement of 147
students enrolled in four different courses offered in a higher
education institution, namely, Monetary Policy and Central
Banking (FM 221), Good Governance and Social Responsi-
bility (BAHR 213), Consumer Behavior (MM 212), and In-
troduction to Microeconomics (BE 121), all selected based on
their registration for these classes during the First Semester
of the SY 2024-2025. The study focused on the student’s final
exam scores to evaluate the effectiveness of different teaching
methods. The students were from diverse academic back-
grounds in business, with varying levels of prior knowledge
and engagement in economics, governance, and business
studies. The sample was designed to capture a range of stu-
dent performance levels, allowing for a comparative analysis
of teaching strategies and their impact on learning outcomes.
All student data was kept confidential and used only for re-
search purposes, thus upholding ethical considerations.

Methods of Research

The research followed a systematic approach, using statis-
tical techniques, data collection procedures, and pedagogical
testing to ensure that teaching effectiveness was scientifically
evaluated. The primary focus was analyzing students’ final
exam scores to identify performance variations across courses
and infer the influence of different instructional methods. The
study integrated quantitative and inferential statistical tech-
niques to provide insights into student learning outcomes.

The study employed Bayesian pairwise comparison as
the primary statistical method to analyze differences in stu-
dent performance across courses. This method was chosen
because it allows for probabilistic inference based on prior
data while incorporating new observations, making it more
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flexible and informative than traditional frequentist ap-
proaches. Bayesian inference was used to calculate posterior
distributions of student performance differences, generating
credible intervals and significance levels for comparisons.
Additionally, descriptive statistics—including mean, median,
standard deviation, quartile-based distribution, and normal-
ity tests (Shapiro-Wilk test)—were used to understand the
distribution of exam scores and assess their variability. The
Cohen’s d effect size was calculated to determine the magni-
tude of differences in student performance between courses.
At the same time, the Gelman-Rubin diagnostic ensured that
the Bayesian Markov Chain Monte Carlo (MCMC) simula-
tions achieved convergence.

Research Process

The research process followed a structured sequence of
procedures to ensure the reliability of findings, such as the se-
lection of 147 students enrolled in the four targeted business
courses. The participants were chosen based on their active
enrollment during the specified academic term, ensuring a
representative sample of students from diverse backgrounds.
The data collection was the students’ final exam scores for
each course. The data was anonymized to maintain confi-
dentiality and ethical research standards. Initial descriptive
statistical analyses were conducted, including computing
central tendency measures (mean, median, mode), variabil-
ity (standard deviation, range), and distribution properties
(skewness, kurtosis). These provided an overview of student
performance and potential disparities among courses. The
Shapiro-Wilk test was performed to determine whether exam
scores followed a normal distribution. This step was neces-
sary to assess the appropriateness of parametric or non-para-
metric statistical methods in subsequent analyses.

The Bayesian Pairwise Comparison method was used to
compare student performance across courses. This involved
setting prior distributions, updating them with observed data,
and calculating posterior distributions for performance differ-
ences. Credible intervals and significance levels were derived
to determine whether differences between course perfor-
mances were statistically meaningful. Cohen’s d was computed
to measure the practical significance of observed differences
in student performance, categorizing them as small, medium,
or large effects. The Gelman-Rubin statistic (R-hat) was used
to assess the convergence of Bayesian MCMC simulations,
ensuring the reliability of the posterior estimates.

Statistical Analysis

The Algorithm for conducting pedagogical testing in-
tends to evaluate the impact of teaching strategies on student
performance, and the study followed a pedagogical testing
structured through the following algorithm. The four cours-
es were natural for comparison in selecting experimental and
control groups. No direct intervention was introduced, but
performance variations were analyzed to infer differences in
instructional effectiveness. Student demographics, prior aca-
demic background, and preliminary performance indicators
were reviewed to contextualize differences in exam scores.
The final exams served as the primary performance metric,
with standardized grading criteria ensuring course consist-
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ency. The Bayesian pairwise comparisons, normality tests,
effect size calculations, and convergence diagnostics were
conducted to evaluate student performance variations and
infer pedagogical effectiveness. The results identified courses
with significantly lower student performance (FM 221 and
BE 121), suggesting the need for instructional improvements.
Effective strategies from high-performing courses (BAHR
213 and MM 212) were recommended for adaptation. The
findings highlighted disparities in teaching effectiveness, un-
derscoring the need for continuous pedagogical innovation
and further controlled experimental studies. This structured
approach ensured that the study effectively evaluated teach-
ing methods while maintaining statistical rigor and peda-
gogical relevance. The results provided actionable insights
for improving instructional practices and optimizing student
learning experiences.

Results

Several interesting statistical inferences can be made
based on the final examination grades for Business Admin-
istration classes. Notably, the two classes «Good Govern-
ance and Social Responsibility» (MM 212) and «Consumer
Behavior» (BAHR 213) display surprisingly consistent and
high performances, with identical means of 89 and very simi-
lar standard deviations, which reflect equally high levels of
achievement and course difficulty. On the other hand, while
the mean scores for «Monetary Policy and Central Banking»
(FM 221) and «Introduction to Microeconomics» (BE 121)
happen to be similar with means of 77, respectively, they
have much more significant standard deviations, and student
performance is much more widely spread. Maximum grades
in all courses are also, in fact, achieved across the board from
95 to 100. The skewness values indicated that the score dis-
tributions differed slightly, with a few courses showing mild
asymmetry around their central tendencies. The relatively
low kurtosis values suggested that the score distributions
were somewhat flatter than a normal distribution, meaning
the scores are spread out more widely rather than clustering

Table 1. Descriptive Statistics of the Final Exam Scores

tightly around the mean. Median and mode values tend to
agree with the performance trends; most courses score con-
sistently with results very close to their means.

Table 2 provided insights into the quartile-based distri-
bution of scores for four Business Administration courses,
showing nuanced patterns in student performance. For the
Monetary Policy and Central Banking (FM 221) and Intro-
duction to Microeconomics (BE 121) courses, which have
a mean of 77, the distribution shows interesting symmetry,
with equal intervals between minimum, first quartile, medi-
an, third quartile, and maximum scores. The Good Govern-
ance and Social Responsibility (BAHR 213) course shows an
asymmetric distribution, with a more significant gap between
the minimum and first quartile (12.28 points) as compared to
other intervals. This suggests that there are more significant
initial performance variations in students. The Consumer
Behavior (MM 212) course has the most compact score dis-
tribution, with smaller intervals between the quartiles. This
indicates that the student performance is more consistent.
The data shows that these courses have similar mean scores,
but the underlying score distributions are different, which
reflects course content, teaching methodologies, and student
engagement. These quartile-based intervals and their sym-
metry or asymmetry provide a more detailed insight into
student performance beyond mere average scores, emphasiz-
ing the need to look at several statistical measures for an all-
around understanding of educational outcomes.

Table 2. Quartile-Based Distribution of Final Scores

FM 221 BAHR 213 MM 212 BE 121

Min 61.36364 71.66667 78.75 61.36364
QI1-Min 7.727273 12.27778 7.65 11.59091
Med-Ql1 7.727273 8.5 2.55 3.863636
Q3-Med 7.727273 1.888889 425 7.727273
Max-Q3 9.272727 5.666667 1.7 15.45455
Mean 77 89 89 77

Monetary policy and Good Governance and . Introduction to
central banking social responsibility SR s Microeconomics
FM 221 BAHR 213 MM 212 BE 121

Mean 77 89 89 77
Standard Error 1.415202 1.269179 0.678842 1.451193
Median 77 92 89 77
Mode 84.54545 92.44444 93.2 72.95455
Standard Deviation 9.493462 7.066489 3.840108 9.062698
Sample Variance 90.12583 49.93527 14.74643 82.13249
Kurtosis -1.26747 -0.41055 0.270284 0.024539
Skewness 0.100227 -0.51127 -0.59369 0.411291
Range 32.45455 28.33333 16.15 38.63636
Maximum 94 100 95 100
Minimum 61 72 79 61
Count 45 31 32 39
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Table 3 gives Shapiro-Wilk test results of normality for
four courses under Business Administration, hence statistical-
ly testing if the scores attained at final exams follow a normal
distribution. The Shapiro-Wilk test is one of the best methods
to determine if a data set is normally distributed. It postulates
the null hypothesis that states the data is normally distributed.
The noteworthy value for Monetary Policy and Central Bank-
ing, FM 221, is the W-statistic 0.944 coupled with a p-value
0f 0.031. A chosen alpha value is at 0.05; the p-value has to be
less than this, rendering the null hypothesis rejected to ensure
the FM 221 test scores do not approximate a normal curve.

Table 3. Shapiro-Wilk test results of normality

FM 221 BAHR 213 MM 212 BE 121
W-stat 0.944355 0.939343 0.938185 0.954445
p-value 0.031167 0.079136 0.066503 0.116052
alpha 0.05 0.05 0.05 0.05
normal no yes yes yes

In contrast, the course results of Good Governance and
Social Responsibility (BAHR 213) and Consumer Behavior
(MM 212) are more promising. With p-values of 0.079 and
0.067, these two courses yield p-values more significant than
the traditional significance level of 0.05. Hence, we will fail
to reject the null hypothesis. This implies that score distribu-
tions for these courses are almost normal since they are not
significantly different from a normal distribution. The score
distribution of Introduction to Microeconomics (BE 121) also
behaves similarly, with a p-value of 0.116, thus further estab-
lishing its normality. Such findings have implications in statis-
tical analysis and interpretation of student performance in that
normality forms an assumption for many parametric statisti-
cal tests and offers a window into the underlying patterns of
student achievement across business administration courses.

Figure 1 shows a box plot with outliers of the scores of
four Business Administration courses’ final exams: FM 221,
BAHR 213, MM 212, and BE 121. Box plots represent score
distribution within a course, where the box shows the IQR
and the horizontal line inside the box represents the median
value. At the same time, the whiskers go down to the mini-
mum and maximum values, except in cases of outliers. The
presence of outliers, marked by the yellow bar, suggests that
some extreme values in the data fall outside the typical range
of scores. For instance, both FM 221 and BE 121 have several
outliers, suggesting that some students scored much better or
worse than their peers. The relative size and position of boxes
provide a view of overall performance and variability within
a course. The BAHR 213 and MM 212 courses have narrower
interquartile ranges, suggesting greater student performance
consistency. The FM 221 and BE 121 courses show larger
spreads, suggesting more score variability.

The Bayesian pairwise comparison results in Table 4
provide an elaborative difference analysis of student perfor-
mance across specified courses. The mean diftference for FM
221 vs. BAHR 213 is -5.13, with a 95% credible interval (CI)
of (-8.45, -1.81). The negative mean difference shows that the
students performed poorly in FM 221 than BAHR 213. The
P-value is less than 0.01. Thus, this difference is statistically
significant. This shows that the possibility of the observed
difference arising from random chance is very low.
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Fig. 1. Final score box plot and outlier

Table 4. Bayesian Pairwise Comparison

Comparison MD 95% CI  P-value Decision
FM 221 vs. BAHR 213 -5.13 (-8.45,-1.81) <0.01 Significant
FM 221 vs. MM 212 -2.57 (-5.39,0.25) 0.07 Marginal
FM 221 vs. BE 121 6.19 (2.53,9.85) <0.01 Significant
BAHR 213 vs. MM 212 2.56 (-0.24,5.36)  0.07 Marginal
BAHR 213 vs. BE 121 11.32  (7.66,14.98) <0.01 Significant
MM 212 vs. BE 121 8.76 (5.11,12.41) <0.01 Significant

Matching FM 221 vs. MM 212: The mean difference here
is -2.57 with a 95% CI of (-5.39, 0.25). The P-value of 0.07
indicates that this one is marginally significant. This means
there is little evidence to indicate students performed worse
in FM 221 than in MM 212; it is not strong enough evidence
to support a significant difference. With FM 221 vs. BE 121:
The mean difference is 6.19, with a 95% CI of (2.53, 9.85).
The positive mean difference indicates better performance
in FM 221 compared to BE 121. The P-value is less than 0.01,
indicating a significant difference. This suggests a high prob-
ability that students performed significantly better in FM 221
than in BE 121. In BAHR 213 compared to MM 212, the mean
difference is 2.56, with 95% CI (-0.24, 5.36), P=0.07. Hence,
there is nearly significant evidence that students might have
been better in BAHR 213 than in MM 212; however, the
evidence is still not strong enough to consider an actual dif-
ference. For BAHR 213 vs. BE 121: The mean difference is
11.32, 95% CI (7.66, 14.98). The positive mean difference
indicates significantly better performance in BAHR 213 com-
pared to BE 121. The P-value is less than 0.01, which signifies
a difference. This signifies a high probability that students
performed significantly better in BAHR 213 than in BE 121.

The Mean Difference =8.76 at 95 % ClI is (5.11,12.41); the
positive mean difference states that performance in MM 212
is comparatively better than BE 121. The P-value <0.01 which
declares that P>0.01. Such a conclusion may be made that
there is a high chance the results are statistically significant,
while students in MM 212 performed relatively compared to
students who passed BE 121. The Bayesian pairwise compari-
son reveals significant differences in student performance
between several pairs of courses. Students performed signifi-
cantly better in BAHR 213 than in FM 221, BE 121, and MM
212 than in BE 121. These results are helpful for educators to
identify where students need more support or where teaching
methods could be adjusted to improve performance.

The Gelman-Rubin diagnostic, in Table 5, called the sta-
tistic, represents an essential tool in Bayesian analysis when
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drawing on Markov Chain Monte Carlo (MCMC) simula-
tions to diagnose convergence. Convergence is required for
samples generated by the MCMC algorithm to represent the
target posterior distribution. The statistic compares the vari-
ance within each chain to the variance between chains. The
ideal values for should be close to 1, meaning the chains
converge. These values are all just a little above 1. This means
the MCMC chains have nearly converged but might need
more sampling to achieve full convergence. Generally speak-
ing, values for under 1.1 is acceptable, meaning the chains
have been mixed, and the posterior estimates can be trusted.

Table 5. Gelman-Rubin diagnostic

Course R
FM 221 1.023141
BAHR 213 1.034521
MM 212 1.012331
BE 121 1.041923

R-hat values close to 1 indicate convergence. Values > 1.1 suggest
non-convergence. R-hat value: Ideally < 1.1 (convergence) or <
1.05 (strong convergence).

For FM 221 and MM 212, the R values are close to 1,
at 1.023141 and 1.012331, respectively. This means that the
MCMC simulations for these courses have probably con-
verged to a stable distribution, and the results can be trust-
ed. BAHR 213 and BE 121 values of R are slightly higher,
1.034521 and 1.041923, respectively. These values are still
somewhat within the range but indicate that the chains may
gain from further iterations to maximize convergence and
reduce possible discrepancies between the chains, making
the posterior estimates more reliable.

The Gelman-Rubin diagnostic results show that the
MCMC simulations for all courses are nearly convergent,
especially for FM 221 and MM 212. For BAHR 213 and BE
121, a few more iterations might be needed to attain full con-
vergence so that the reliability of the Bayesian analysis results

can be assured. Careful attention to convergence will thus
enable making more accurate and credible inferences about
student performance across these courses.

Cohens d is an effect size in Table 6, which measures the
difference between two means in standard deviations. It is the
standardized form of understanding the magnitude of differ-
ences in the data. For FM 221 vs. BAHR 213, the effect size
approximated by Cohen’s d is -0.63. A negative number means
the students scored poorly in FM 221 relative to their scores in
BAHR 213. In short, that means that with a medium effect size,
students’ score difference will most likely be significant and re-
quire further study to understand why there is such discrepancy.

Table 6. Cohen’s d Effect

Course Cohen d’s Effect
FM 221 vs. BAHR 213 d=~-0.63 Medium effect
FM 221 vs. MM 212 d=~-031 Small effect
FM 221 vs. BE 121 d=0.63 Medium effect
BAHR 213 vs. MM 212 d=0.43 Small effect
BAHR 213 vs. BE 121 d=121 Large effect
MM 212 vs. BE 121 d=0.94 Large effect

Cohen’s d: Small effect: 0.2-0.5; Medium effect: 0.5-0.8; Large ef-
fect: > 0.8

The Cohen’s d value of FM 221 compared to MM 212 is
about -0.31, which suggests a small effect size. This means
students did slightly worse in FM 221 than in MM 212. Al-
though the effect size is small, it can still indicate a trend that
can be further investigated to determine the root causes, for
example, differences in course content or teaching methods.
The Cohen’s d value of FM 221 vs. BE 121 is around 0.63,
which points towards a medium effect size. Being positive
indicates that students performed better in FM 221 than in
BE 121. A medium effect size here means that the differences
in performance are large enough and significant enough to
be related to differences in course difficulty and student en-
gagement. With BAHR 213 vs. MM 212, Cohen’s d value is
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approximately 0.43, indicating a small effect size. This suggests
that students performed slightly better in BAHR 213 than MM
212. Although the effect size is small, it points to a consistent
difference that might be worth exploring to enhance student
performance in MM 212. The value of Cohen’s d of BAHR 213
vs. BE 121 is about 1.21, which is large. The large positive effect
size value implies that students have performed much better in
BAHR 213 than in BE 121. The reason for this may be related
to course content, quality of teaching, or the students’ interest
in the courses. A significant difference here calls for targeted
interventions to improve outcomes in BE 121. In MM 212 vs.
BE 121, Cohen’s d value is approximately 0.94, which is a large
effect size. A positive value here means that students did bet-
ter in MM 212 compared to BE 121. The large effect size here
signifies a great difference in performance. It suggests that per-
haps BE 121 needs some additional support or a modification
of its curriculum to make the students learn better.

The effect size from Cohen’s d for student performance
between courses paints an apparent picture of the magnitude
of the differences. Medium to large effect sizes across multiple
comparisons point to differences significant enough to be
remediated with focused educational strategies. Educators,
therefore, determine priorities and apply effective interven-
tions toward the goal of successful support of students.

The QQ plot in Figure 2 helps determine whether the
residuals are normally distributed. In this plot, the residuals
are plotted against a theoretical normal distribution. If the
points lie approximately along the reference line, it suggests
that the residuals are normally distributed. In this case, the
residuals follow the reference line closely, indicating that they
are approximately normally distributed.

The residual plot in Figure 2 shows residuals against the
comparison index. The horizontal red dashed line is the zero
residual line. Ideally, the residuals should be randomly scat-
tered around this line without any apparent pattern. In this
plot, the residuals are scattered around the zero line, suggest-
ing no apparent pattern or systematic bias in the residuals.
This indicates that the model fits the data well.

These visualizations will allow the validation of results
obtained with Bayesian pairwise comparison by testing the
distribution of residuals as being normal and randomly scat-
tered, further indicating this analysis’s reliability.

Discussion

The main hypothesis of this study was to determine if
significant differences which resulted in better performance
of the students in Good Governance and Social Responsibility
(BAHR 213) and Consumer Behavior (MM 212) had teaching
methods that were more effective than those used in Monetary
Policy and Central Banking (FM 221) and Introduction to
Microeconomics (BE 121). The results supported this hypoth-
esis, as BAHR 213 and MM 212 students scored significantly
higher average final exam scores, had lower score variability,
and showed more consistent learning outcomes. The Bayesian
pairwise comparison provided strong statistical evidence that
FM 221 and BE 121 students underperformed relative to their
peers in the other courses, suggesting disparities in instruc-
tional effectiveness. These results align with previous research
cited in the introduction, such as Emery et al. (2003) and Uttl
et al. (2017), emphasizing that differences in course complex-

30

ity, teaching strategies, and student engagement significantly
influence learning outcomes. Additionally, the results cor-
roborate the findings of Kumar (2013) and Delialioglu (2012),
who highlighted the effectiveness of active learning and struc-
tured content delivery in enhancing student comprehension
and performance. The significance of this study lies in its abil-
ity to provide empirical evidence on the impact of teaching
methodologies on student success, offering actionable insights
for curriculum design and faculty development.

The practical applications of these results include rec-
ommendations for introducing active learning strategies,
formative assessments, and student-centered pedagogical
techniques to improve performance in FM 221 and BE 121.
Given the observed disparities, targeted interventions such
as faculty training in interactive teaching methods, enhanced
student support resources, and adjustments in assessment
design could bridge the performance gap between courses.
Future research should expand on these findings by conduct-
ing controlled pedagogical experiments that systematically
introduce and evaluate new instructional techniques across
courses. Additionally, longitudinal studies tracking student
performance over multiple semesters could further validate
the long-term effectiveness of different teaching methodolo-
gies. This research contributes to the ongoing discourse on
teaching effectiveness and student learning in higher educa-
tion and underscores the necessity for continuous pedagogi-
cal refinement to optimize student success.

Conclusions

This study efficiently measured the pedagogical methodol-
ogies in four related business courses via final exam grade com-
parison and analysis through pairwise Bayesian comparisons
to assess differences in overall performance. Thereby, research
results validated findings that students are better off in courses
such as Good Governance and Social Responsibility (BAHR
213 and Consumer Behavior MM 212, as opposed to students
within Monetary Policy and Central Banking FM 221 and In-
troduction to Microeconomics BE 121, to establish that perfor-
mances differ. The results indicate that active learning strategies,
structured content delivery, and student engagement techniques
applied in BAHR 213 and MM 212 contributed to higher and
more consistent performance. On the other hand, lower perfor-
mance and higher variability in FM 221 and BE 121 indicate a
need for better pedagogical approaches, targeted student sup-
port, and curriculum adjustments for better learning outcomes.
These findings resonate with this study’s purpose in assessing
teaching effectiveness and student performance and emphasize
the need for continuous instructional improvement toward op-
timizing students’ success in various academic contexts.
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Pegepar. Crarra: 9 ., 6 Tab., 2 puc., 29 mxeper.

ini. ¥ uboMy focmiiKeHHi BUBYA€TbCA eeKTUBHICTD BUK/TA/IaHHS Ta YCHIIIHICTD CTYAEHTIB I/ YOTUPHOX OB SI3aHUX 3
6i3HecoM KypciB: I'pOIIOBO-KPeITHA MOIITUKA Ta LieHTpajIbHa 6aHKiBcbKa crpasa (FM 221), Ha/le)xHe yIpaBIIiHHA Ta colialbHa
BignosiganbHicTs (BAHR 213), moBepinka cioxxupauis (MM 212) Ta BBefleHHA B MikpoekoHoMiKy (BE 121).

Marepianu Ta MeTomM. Y HOC/i/I)KeHH] B3sMM y4acTb 147 cTyneHTiB. baeciBcbke monapHe NOpPiBHAHHSA, ONMCOBA CTATUCTMKA
Ta aHaIi3 po3Mipy eeKTy BUKOPMCTOBYBA/INCH, 1106 BUSHAYNTIY, AKi KYPCU MAIOTh CYTTEBO pi3Hi pe3ynbraTu.

Pesynbrarn. Pesynbraty nokasyors, mo crygenty BAHR 213 i MM 212 nokasanu Kpatii pesynbTatu, Hk crygentn FM 221
i BE 121, mo BKasye Ha po/ib CTpaTeTili akTMBHOTO HaBYaHHA, CTPYKTYpOBaHOIO Ha/JaHHA KOHTEHTY Ta METO/IiB 3a/ly4YeHHA CTY-
IeHTIB /It Kpaioro HaBdaHHs. Hipk4aa pesynbraTuBHICTS i3 Buioro Minnmsictio 6anis y FM 221 ta BE 121 Bkasye Ha motpe0y B
TeIarOTiYHNX YAOCKOHAJICHHAX, JOAATKOBII MiATPUMIIL /I CTyeHTiB Ta MoaudiKallil HaBYa/JIbHOTO II/IaHY.

BucnoBku. batieciBcpknmit aHamis miATBEPAYB, IO BiIMIHHOCTI € CTATMCTUYHO 3HAYYIMMIU: TIepIla AMCKPYMiHaHTHA (byHKuis{
nosicHIoe 86,8% Bapiauii, p < 0,001; gpyra ¢yHKIis noscHioe 13,2%, p < 0,001. [JokyMeHT 3aBepIIyeThCs 0OTOBOPEHHAM HeO0OXif-
HOCTI yJJOCKOHA/IEHHS METO/IiB HABYaHHA Ta Li/IeCIPAMOBAaHMX BTPYYaHb /1 IOKPALEHHs Pe3yIbTaTiB Y4HiB. Y Maﬂ6yTHix TOCTTi-
IKEHHX He0OXiHO PO3I/IAHYTY JIOHTITIONHI JOCTIIXKeHHs Ta KOHTPO/IbOBaHI IIefjaroriuHi eKCIIepUMEHTH, sIKi MOXYTh JOLATKOBO
MiATBEpANUTY 1Ii BUCHOBKY Ta BOCKOHAIMTY HAalIKpaIlli MPaKTUKY /11 epeKTUBHUX CTPATeriii HaBYaHHS.

KirouoBi coBa: epekTMBHICTb HaBYaHHS, YCHILIHICTb CTYEHTIB, 6aileciBCchbKumil aHaIi3, nefgaroriuti crparerii, 6isHec-ocBira,
pesynbTaTy HaBYaHH.
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Abstract

Objectives. The purpose of the study was to determine the best of two models of physical activity in improving the
physiological characteristics of girls during the first year of university study.

Material and methods. The study involved 79 girls, each aged 17.7+0.4 years, belonging to the most numerous
thoracic and muscular somatotypes, with no restrictions on the use of different amounts of physical activity, and were
randomly assigned to experimental and control groups. A modified Stetko-Ostrovsky method was used to diagnose
the somatotype. We studied blood pressure, heart rate in different situations, lung capacity, vital capacity, vital index,
strength index, and Robinson index. At the beginning and end of the experiment, which lasted for one academic year,
the necessary empirical data were obtained using well-known functional tests. Regarding girls’ physical activity, the
experimental groups used the model developed by us, and the control groups used the traditional model of physical
activity during the first year of study at a higher education institution.

Results. At the beginning of the study, the values of functional characteristics in experimental and control groups
practically did not differ from each other, and the nature of the distribution of individual values in each group
corresponded to normal. The use of the developed model by girls with thoracic and muscular somatotypes led to the
improvement of 7 and 8 of all 9 characteristics studied, respectively, while the use of the traditional model led to their
manifestation at the level achieved earlier. At the end of the study, in both experimental groups, the results of detection
of all characteristics were significantly better (at the level of p < 0.05+0.000) than in the control groups, except for SBP
of girls with thoracic, SBP and RI of girls with muscular types.

Conclusions. The author’s model of physical activity was experimentally proved to be much more effective than the
traditional one in improving the physiological characteristics of girls during the first year of study at university. The
following features were revealed peculiarities in the change of parameters of physiological characteristics of girls with
different somatotypes will contribute to the increase of efficiency of personalization of organizational, content and
differentiation of normative bases of university physical education.

Keywords: physiological characteristics, models of physical activity, university, girls, experimental parameters.

Introduction different from the required state of development of various
morphofunctional, psychophysiological, motor characteris-
tics and physical capabilities of student youth (Piestrzynski,
2021; Banakh et al., 2023).

Another important reason for the attention to students’
physical activity is related to changes in its organization in re-
cent years, primarily due to quarantines during the Covid-19
epidemic (Wilson et al., 2021; Andrieieva et al., 2023), in
Ukraine additionally with frequent air raids due to hostilities
(Byshevets et al., 2024). Such changes in the organization
of students’ physical activity are the dominance of online
classes with a teacher, independent group and individual

In recent years, students’ physical activity continues to
be an object of increased research attention (American Col-
lege, 2019; Get Active, 2020; Global action plan on physi-
cal activity, 2020). This is due to many reasons, one of the
main ones being that physical activity is considered one of the
most effective means of solving the various tasks of university
physical education (Banakh, & Iedynak, 2021; Abrantes et
al., 2022; Wilmore et al., 2022). First of all, it concerns the
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classes in their free time (Centeio et al., 2021; Misharskyi et
al., 2023). These changes have strengthened the tendency to
design university physical education exclusively as an option-
al discipline, which is assessed negatively by most research-
ers (Wiium, & Safvenbom, 2019; Annear et al., 2022; Ge et
al., 2024). In addition, it should be borne in mind that the
compulsory physical education classes implemented at the
university during the academic week and year do not provide
the necessary amount of physical activity, and therefore the
successful solution of its tasks (Lopez-Valenciano et al., 2021;
James et al., 2023).

With this in mind, researchers are looking for promising
ways to improve university physical education, and one of
them is the personalization of this process. The main idea is to
design an educational route for each student to solve the task
(Wiium, & Safvenbom, 2019). Such a route involves orienting
the student to independent physical activity in their free time,
offering its current focus, adequate content, and providing
advice (Coulter et al., 2016; Frackiewicz, 2023). At the same
time, it is especially important to consider the criteria based on
which the adequate content of physical activity will be formed
for each student (Banah, & Iedynak, 2021). A significant num-
ber of researchers propose to use such a marker (predictor) as
a somatotype (Cinarli, & Kafkas, 2019; Iedynak et al., 2021).

At the same time, information about the peculiarities of
the development of physiological characteristics is needed,
since the impact on them by physical activity is one of the
main tasks of university physical education (Katzmarzyk, &
Silva, 2013; Wilmore et al., 2022). Information about such
characteristics is also necessary to establish the degree of
risk of harm to the body during training and physical activ-
ity (Silventoinen et al., 2021). In addition, high parameters
of physiological characteristics contribute to the quality of a
young person’s performance in educational and various types
of household activities, as well as to maintaining and improv-
ing health, physical condition, and other important charac-
teristics that ensure a high quality of life and fulfillment of
professional duties in the future (Campa, & Greco, 2022).

Given the above information, it was noted that there is a
need to conduct research in this area. Therefore, the purpose
of the study was to determine the best of two models of physi-
cal activity in improving the physiological characteristics of
girls during the first year of university study.

Materials and Methods

Study Participants

The study involved 79 girls, each aged 17. 7+0. 4 years.
None of them had any reservations about using different
amounts of physical activity and belonged to one of the soma-
totypes that are the most numerous in terms of the number
of representatives. It was thoracic somatotype (T-type) and
muscular somatotype (M-type), which united 40 and 39 girls,
respectively, 18 and 17 of them were in experimental groups
(E), 22 - in control groups (C).

Study Organization

Somatotypes were diagnosed at the beginning of the ex-
periment. For this purpose, a modified Shtefko-Ostrovsky
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scheme was used, because its main characteristics are very
similar to the Heath-Carter scheme, which is most often used
by researchers from Europe and the United States (Stewart et
al., 2014; Bertuccioli et al., 2022). In addition, the Selection
Shtefko-Ostrovsky scheme causes an extreme possibility of
establishing a certain trend, especially manifestations and
changes in physical readiness in comparison with the data of
other researchers (Sands, 2012; Iedynak et al., 2021).

Physiological characteristics that reflected the state of
functioning of the respiratory, cardiovascular, and neuro-
muscular systems of girls were studied.

Each functional test used is well-known, reliable, in-
formative, and widely used in practice (Wilmore et al., 2022).

These tests were used to determine vital capacity (VC);
heart rate (HR) in different situations (at rest, after using a
dosed load, during recovery from the used load); blood pres-
sure (systolic — SBP, diastolic - DBP); vital capacity index
(VCI = VC/body mass), maximum isometric strength index
(IMIS = maximum isometric strength/body mass); Robinson
index (RI = SBP x HR/100). We used certified equipment:
to determine the blood pressure - BP AG1-30 Microlife, to
determine the IMIS - handgrip Camry dynamometer, to de-
termine the VC and VCI - Cardio-Spiro, NDD EasyOne Plus
System 2000-2 spirometer. VCI and IMIS included the de-
termination of body mass, for which OMRON BF 511 scales
were used.

During the use of each test, all the specified requirements
were met. Testing took place at the beginning (September)
and at the end (May-June) of the study. In each somatotype,
the data of girls of E and C groups were compared. In ad-
dition, the data of girls of T- and M-types in E and then in
C were compared to determine whether the difference was
statistically significant. In each characteristic, the increase,
decrease in parameters, or their manifestation at the previ-
ously achieved level were assessed.

The study was planned and executed in accordance with
the principles of bioethics of the Helsinki Declaration for
Ethical Principles for Medical Research Involving Human
Subjects and the UNESCO Universal Declaration on Bioeth-
ics and Human Rights. Thus, the requirements of voluntari-
ness, anonymity, and trust were met, and all girls provided
informed written consent to participate in the study.

As for the implemented models of physical activity, the
experimental factor was implemented in the “E” group, and
the traditional factor in the “C” group. The first one focused
on the developed structural and functional model of person-
alization of physical education of applicants and methodo-
logical support of its implementation. The traditional factor
involved the implementation of generally accepted practices
of universities’ organization of physical education and the
content of educational material determined by existing rec-
ommendations and practice. At the same time, we focused
on achieving the maximum possible similarity of the param-
eters of physical activity of girls in groups “E” and “C”. Thus,
they had the same time for each compulsory physical educa-
tion lesson (90 minutes) and each part of it throughout the
academic year: preparatory — 5-11 minutes, main - 69-77,
final — 8-10. The content of the preparatory part of the les-
son included walking, running at a slow pace, and a set of
exercises for the muscles of the upper extremities, trunk, and
lower extremities. The final part included 2-3 exercises to
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relax the muscle groups that were most involved in the ses-
sion, 3-4 exercises to stretch these muscles in a static mode
for 15-20 seconds, and one breathing exercise. The dosage
and exercises did not differ from those recommended by re-
searchers (Wuest et al., 2005; Wiium et al, 2019). In the main
part, the main task was to improve the girls’ physiological
characteristics to the highest possible level. In this regard,
the baseline load provided a heart rate in the range of 150-
170 bpm™ (mostly 60-70 % of the maximum possible value).
Taking into account the recommendations (Sliusarchuk et al.,
2023), in the first half of the main part of the lesson, we used
the content based on the Body Workout fitness program.
After the preparatory stage, which lasted two weeks and pro-
vided for the preparation of the body for the following loads,
during September-October, the variant of the fitness program
“26 Mins Full Body Aerobic Workout” was used, during No-
vember and further until the end of the academic year -
the variant “45 Mins Full Body Aerobic Workout” (Mins+,
2024). The main parameters of such loads provided for 8-12
repeated maxima in exercises for the upper extremities in
one series, 12-18 - in exercises for the lower extremities;
there was no rest between exercises. Two such series were
performed; the rest depended on the heart rate recovery rate
(within 45-60 seconds). In addition, the following condition
was fulfilled: in the last week of the month, all exercises of the
complex were performed with dumbbells of small weight (1-
1.5 kg) or rubber bands. After that, the remaining time of the
main part of the lesson was used differently. In group C, girls
performed educational tasks determined by the teacher, and
they were mainly concerned with mastering and improving
motor actions in athletics, gymnastics, and the implementa-
tion of sports or outdoor games. At the same time, girls in
group E used content that they chose on their own based on
their interests and wishes (mostly sports and outdoor games).

The teacher here carried out only the general organiza-
tion, adjusted the use of some means, methods, as well as
the intensity of the load and the duration of rest in order to
achieve parameters that were adequate to the current capa-
bilities of girls.

In addition, the experimental factor involved the im-
plementation of theoretical and methodological training in
physical education in the first semester, aimed at forming the
necessary knowledge and skills, strengthening additional mo-
tives, and creating new incentives for girls to engage in physi-
cal activity in their free time. One of them involved the use of
standards for assessing the development of motor skills and
identifying peculiarities in functional characteristics devel-
oped for each somatotype. The traditional factor is oriented to
consideration of only separate questions of theoretical and me-
thodical preparation during practical classes on physical train-
ing. To assess the development of these characteristics we used
medieval standards recommended by researchers. The load
parameters corresponded to the recommendations concern-
ing the development of a certain motor quality; it was a quality
with a low level of development, determined by its teacher.

As for physical activity in leisure time, all girls were ori-
ented to its implementation. At the same time, in group C,
they chose an individual form of physical activity or as part
of a team. Girls were recommended to improve physiological
and motor characteristics, the development of which differed
most from the required. In the case of physical activity as part
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of a team, its content was a sports game, which was chosen
by most girls. They were oriented to use a load that was ad-
equate to their current capabilities. Girls of group “E” chose
an individual form of physical activity, each developing its
content together with the teacher, based on the task. It took
into account peculiarities of the development of physiologi-
cal and motor characteristics of a representative of a certain
somatotype, her interests and wishes.

Statistical Analysis

All statistical analyses were performed using SPSS Ver-
sion 21. For each assessment, the following calculations were
performed: arithmetic mean (M), standard deviation (SD),
and standard error of the mean (SEM) Kolmogorov-Smirnov
Test (KS). The latter allowed us to determine the nature of
the distribution of individual values in the samples of girls.
Based on the results of this analysis, when comparing two
means, the Student’s T test was used for related and unrelated
samples; the 0.05, 0.01, and 0.001 probability levels were used
to indicate statistical significance (Weir, & Vincent, 2020).

Results

At the beginning of the study, the K-S test revealed that
in the experimental groups of T- and M-type girls, the distri-
bution of individual values of all physiological characteristics
corresponded to normal (Table 1).

Comparing the parameters of T-type representatives in
groups E and C, we found no significant difference between
them. The result was similar in the experimental groups of
girls with M-type (Table 2).

This increased the objectivity of conclusions about the
results of the impact of the used models of physical activity
on the functional characteristics of girls in the study groups.

Testing of such characteristics at the end of the study
showed a completely different result. Thus, girls with T-type
of group “C” did not improve any functional characteristics
during the academic year; parameters remained at the previ-
ously achieved level (Table 3).

In group “E’”, on the contrary, there was an improve-
ment in all characteristics, except for SBP and DBP, which
remained at the previous level. But both indicators at the
beginning and end of the school year did not differ from the
age norm, so this change was not considered a negative trend.

In girls with M-type of group “C,” no improvement in
any functional characteristic was found, and the parameters
remained at the previously achieved level (Table 4).

In group E, the result was different: all characteristics
changed except SBP. However, the change in blood pressure
was not taken into account, because in all cases the param-
eters corresponded to the age-related norm.

According to another criterion, which was used to con-
clude on the effectiveness of the models used, we obtained a
result that was consistent with the one mentioned earlier. In
particular, it was found that at the end of the study, T-type
women in group E achieved significantly higher parameters of
the studied characteristics than women in group C (Table 5).

The exception was SBP, whose parameters in both groups
did not differ from each other and corresponded to the age
norm. The result was similar in the experimental groups of
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Table 1. Results in the experimental groups of girls at the beginning of the study

On beginning
N The name of the parameter
M, SD Min Max K-S, p

T-type (group E - n = 18)
1 VC,ml 2610.56 163.04 2340.00 2900.00 >0.20
2 HRatrest, bpm 77.39 3.33 71.00 84.00 >0.20
3 HR after exercise, bpm™ 114.56 6.51 106.00 126.00 >0.20
4  SBP, mmHg 117.11 3.45 110.00 124.00 >0.20
5 DBP, mmHg 74.72 3.88 68.00 82.00 >0.20
6  Recovery time after exercise, ¢ 152.78 7.89 141.00 165.00 >0.20
7 VCI, mlkg* 44.61 4.31 33.00 48.00 >0.15
8 IMIS, % 47.28 3.44 43.00 54.00 >0.20
9  RI, conditional units 94.11 5.59 85.00 104.00 >0.20

T-type (group C - n =22)
1 VC ml 2750.00 277.85 2350.00 3480.00 >0.20
2 HRatrest, bpm 76.50 3.73 72.00 84.00 >0.20
3 HR after exercise, bpm™ 112.50 7.18 103.00 126.00 >0.20
4 SBP, mmHg 117.91 5.11 108.00 126.00 >0.20
5 DBP, mmHg 72.09 3.44 68.00 81.00 >0.15
6  Recovery time after exercise, ¢ 150.73 10.11 126.00 168.00 >0.20
7 VCI, mlkg! 44.18 4.72 33.00 51.00 >0.20
8 IMIS, % 47.18 3.47 41.00 54.00 >0.20
9  RI, conditional units 93.41 5.00 84.00 102.00 >0.20

M-type (group E - n=17)
1 VC,ml 2500.00 220.57 2130.00 2900.00 >0.20
2 HRatrest, bpm™ 75.71 2.31 70.00 78.00 >0.20
3 HR after exercise, bpm 111.12 8.42 98.00 128.00 >0.20
4  SBP, mmHg 119.29 4.26 112.00 124.00 >0.20
5 DBP, mmHg 75.18 4.92 70.00 80.00 >0.20
6  Recovery time after exercise, ¢ 148.35 17.42 94.00 168.00 >0.20
7  VCI, mlkg! 43.94 3.85 40.00 54.00 >0.20
8 IMIS, % 48.06 5.23 40.00 59.00 >0.20
9 RI, conditional units 90.77 6.62 81.00 102.00 >0.20

M-type (group C - n = 22)
1 VC,ml 2490.00 223.61 2150.00 2900.00 >0.20
2 HRatrest, bpm! 74.63 2.97 68.00 78.00 >0.10
3 HR after exercise, bpm' 110.41 7.69 100.00 132.00 >0.20
4  SBP, mmHg 11791 4.80 110.00 126.00 >0.20
5 DBP, mmHg 74.09 2.88 68.00 78.00 >0.20
6  Recovery time after exercise, ¢ 150.09 11.33 119.00 163.00 >0.10
7 VCIL mlkg! 43.09 3.49 38.00 51.00 >0.20
8 IMIS, % 47.09 5.68 40.00 62.00 >0.20
9  RI, conditional units 89.82 7.10 71.00 103.00 >0.20

Table 2. Differences in functional characteristics of girls in the study groups (E and C) at the beginning of the study

The name of the parameter

Result (points)
1 2 3 4 5 6 7 8 9

T-type
t -1.879 0.787 0.939 -0.565 2.275 0.703 0.298 0.087 0.419
F 2.904 1.253 1.215 2.198 1.274 1.645 1.196 1.017 1.250
0.068 0.436 0.354 0.575 0.029 0.487 0.768 0.931 0.678

M-type
t 0.139 1.225 0.274 1.021 1.161 -0.377 0.722 0.546 0.425
F 1.028 1.649 1.199 2.174 1.030 2.364 1.216 1.182 1.151
P 0.890 0.228 0.786 0.314 0.253 0.709 0.475 0.588 0.673

Note: a reliably significant difference between the two means is highlighted in color
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Table 3. Results in the study groups of girls with T-type at the end of the study

At the end M,-M,)
N The name of the parameter
M, SD Min Max t p
T-type (group E - n =18)
1 VCml 2983.33 190.20 2650.00 3350.00 6.310 0.001
2 HRatrest, bpm™ 69.50 2.09 67.00 74.00 8.581 0.001
3 HR after exercise, bpm 100.61 6.70 92.00 112.00 6.352 0.001
4 SBP, mmHg 118.50 2.87 112.00 123.00 1.311 0.833
5 DBP, mmHg 76.06 2.21 72.00 80.00 1.280 0.728
6  Recovery time after exercise, ¢ 109.40 8.11 97.00 122.00 16.251 0.0001
7  VCI, mlkg 55.67 4.04 44.00 60.00 7.933 0.001
8 IMIS, % 54.39 6.13 46.00 67.00 4.281 0.001
9 R, conditional units 82.83 4.36 74.00 90.00 6.752 0.001
T-type (group C - n = 22)
1 VC ml 2710.00 277.25 2310.00 3440.0 0.478 0.636
2 HRatrest, bpm™ 75.82 3.98 71.00 84.0 0.586 0.561
3 HR after exercise, bpm'1 114.09 6.98 105.00 126.0 -0.746 0.460
4 SBP, mmHg 117.09 5.33 106.00 124.0 0.520 0.606
5 DBP, mmHg 72.59 3.89 68.00 84.0 -0.452 0.654
6  Recovery time after exercise, ¢ 146.50 10.57 118.00 164.0 1.355 0.183
7 VCI, mlkg! 40.41 3.78 33.00 52.0 1.929 0.945
8 IMIS, % 44.59 4.43 38.00 56.0 1.160 0.737
9 R, conditional units 92.59 6.34 83.00 105.0 0.475 0.637

Note: a reliably significant difference between the two means is highlighted in color

Table 4. Results in the study groups of girls with M-type at the end of the study

At the end M, -M)
N  The name of the parameter
M, SD Min Max t P
M-type (group E - n=17)
1 VCml 3152.35 302.31 2650.00 3820.00 7.190 0.001
2 HRatrest, bpm! 68.88 1.87 66.00 73.00 9.471 0.001
3 HR after exercise, bpm'l 94.88 5.18 87.00 102.00 6.782 0.001
4  SBP, mmHg 119.76 2.31 116.00 124.00 0.281 0.833
5 DBP, mmHg 78.35 1.87 76.00 82.00 3.771 0.008
6  Recovery time after exercise, ¢ 112.24 10.51 88.00 126.00 4.930 0.001
7 VCI, mlkg! 51.24 4.70 45.00 62.00 4.972 0.001
8 IMIS, % 57.47 5.27 48.00 68.00 5.231 0.001
9  RI, conditional units 85.24 5.85 76.00 95.00 2.583 0.001
M-type (group C - n = 22)
1 VCml 2503.00 302.31 2150.00 3200.00 -0.176 0.860
2 HRatrest, bpm™ 75.09 4.14 68.00 84.00 -0.419 0.678
3 HR after exercise, bpm™ 108.91 7.33 96.00 126.00 0.662 0.512
4  SBP, mmHg 118.23 4.14 110.00 126.00 -0.236 0.815
5 DBP, mmHg 75.09 3.42 68.00 80.00 -1.049 0.300
6  Recovery time after exercise, ¢ 143.09 11.98 110.00 156.00 1.992 0.053
7 VCI, mlkg! 46.32 5.05 41.00 59.00 -2.001 0.218
8 IMIS, % 49.18 7.84 42.00 68.00 -1.013 0.317
9  RI, conditional units 88.91 8.41 69.00 109.00 0.388 0.700

Note: a reliably significant difference between the two means is highlighted in color

M-type women, except that, in addition to SBP, RI param-

eters did not differ in groups E and C.

Discussion

Traditional organization, formation and realization of
students’ physical activity content do not provide achieve-

ment of the necessary results (Banakh, & Iedynak, 2021).
First of all, it concerns the state of development of differ-
ent morphofunctional, psychophysiological, motor charac-
teristics and physical capabilities, which today differ from
the required ones (Piestrzynski et al., 2022; Banakh et al,,
2023). But despite this result, physical activity continues to
be the most effective means of solving this problem and solv-
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Table 5. Differences in functional characteristics of girls of the research groups (E and C) at the end of the study

Result The name of the parameter
(points) 1 2 3 4 5 6 7 8 9

T-type
t 3.681 6.450 6.212 1.321 3.543 12.470 12.242 5.681 5.740
F 2.130 3.620 1.090 3.430 3.100 1.700 1.150 1.920 2.120
0.010 0.000 0.000 0.320 0.010 0.000 0.000 0.000 0.000

M-type
t 6.750 6.272 5.400 1.473 3.790 8.551 3.130 3.950 1.600
F 1.330 4.920 2.000 3.220 3.350 1.300 1.150 2.210 2.070
0.000 0.000 0.000 0.280 0.010 0.000 0.010 0.004 0.240

Note: a reliably significant difference between the two means is highlighted in color

ing some other, but also important tasks (American College,
2019; Get Active, 2020; Global action plan on physical activ-
ity, 2019).

At the university, students’ physical activity is realized
during physical education classes, which is an academic dis-
cipline, as well as during independent classes and/or in a
section on a particular sport or fitness (Abrantes et al., 2022).
At the same time, the use of physical education classes alone
does not provide the necessary result in achieving high pa-
rameters of various but important characteristics of students
(Wilmore et al., 2022). That is why one of the leading trends
in the modernization of both physical education and all phys-
ical activity of students is the personalization of the process
(Annear et al,, 2022; Ge et al., 2024). The basis should be
means that are interesting to students, as well as adequate
methods and volumes of load that take into account the char-
acteristics of each (Roure et al., 2021; Hao, & Yang, 2022). The
latter should be based on an integrated approach, i. e. , in-
volve the synthesis of data and an integrated perception of the
information received based on an effective predictor (Wiium,
& Sifvenbom, 2019; Banakh, & Iedynak, 2021). It is the ful-
fillment of such conditions that will ensure the formation of
an effective physical activity program and an objective assess-
ment of the various characteristics of each student (Coimbra
et al., 2021; Frackiewicz, 2023). Researchers consider soma-
totype to be one of the most promising predictors (Cinarli, &
Kafkas, 2019; Campa et al, 2020). The following information
confirms its promise in solving the task: somatotype reflects
the integrity of inherited and acquired morphological and
functional properties that are relatively stable over time, as-
sociated with the rate of development, peculiarities of the
body’s reactivity, style of activity, material prerequisites of
abilities (Katzmarzyk, & Silva, 2013; Stewart et al, 2014).

To some extent, the data obtained in our study confirm
this. In particular, at the beginning, the nature of the distribu-
tion of individual values (using the K-S test) in all research
groups of girls with different somatotypes corresponded to
the normal one. If only gender and age are taken into ac-
count, the distribution of values of most morphological and
functional parameters in such a sample will show polymodal-
ity (Silventoinen et al, 2021; Banakh et al, 2023).

The results obtained in our study showed that the model
of physical activity currently used in universities provides im-
provement of only some functional characteristics in group
C girls with different somatotypes. This result was attributed
to the different content of girls’ physical activity from the
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required one and the parameters of the proposed load. The
result is to some extent consistent with that obtained by other
researchers (Piestrzynski et al, 2021; Andrieieva et al, 2023),
and one of the main reasons, in their opinion, is the decrease
in the amount of physical activity of girls during the first year
of study at university. To a certain extent, this result is con-
firmed by the result in group E, where the model of physical
activity developed by us was implemented. In particular, the
use of adequate parameters of physical activity during the ac-
ademic year allows to improve the functional characteristics
of girls by a value that is significantly better than in group “C”.

This result was attributed to a number of reasons. One
of the main ones was the motivation of girls to engage in
physical activity in their free time. Measures to increase mo-
tivation, which were implemented before the study in group
E according to the model of physical activity used by these
girls, gave a positive result. After all, additional physical ac-
tivity can improve girls’ characteristics during the school
year (James et al, 2023). The use of more physical activity by
girls of group E than by girls of group C was associated with
the improvement of their psychological needs, namely inde-
pendence, competence, and integration into the team. In our
opinion, the model implemented in group C could to some
extent contribute to some improvement only in competence
and independence. Satisfaction of such psychological needs
ensures the formation of an intrinsic type of motivation
(Ntoumanis, & Standage, 2011). Without this, it is almost
impossible to achieve a positive result in the development of
functional characteristics and physical conditions of students
(Coimbra et al, 2021).

Another important reason for the result was that the
content of physical activity in groups “E” and “C” involved
functional systems and mechanisms that ensured the man-
ifestation of unequal characteristics of girls (Silverman, &
Deuster, 2014). In addition, the body’s reactions to the load
parameters provided by the used models of physical activity
were different (Wuest, & Bucher, 2005; Astha, 2011). Thus,
under the influence of an external factor (in our case, physi-
cal activity), a stress response occurs in the body. It involves
an increase in the power of functioning of various systems,
activation of regulatory functions, and mobilization of body
reserves (Wilmore et al., 2022). In group E, the parameters
of characteristics that reflected the state of the respiratory
system (VCI), blood circulation (HR, RI), and the body’s
response to stress (RTI) reached significantly higher values
at the end of the study than in group C. In other words, the
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model of physical activity in group “E” provided for larger,
but adequate, load parameters, and their use contributed to
a greater positive change in the functional characteristics of
girls than the load parameters of the model implemented in
group “C”.

This is confirmed by the following information from re-
searchers: the more the load parameters correspond to the
current state of the body, the more the genetic apparatus of
cells is activated, which leads to energy deficiency. This results
in an increased increase in energy potential, which leads to a
higher result in increasing the body’s nonspecific resistance
(Nieman, & Wentz, 2018). As a result, such a reaction of the
body leads, among other things, to an increase in the number
of active motor units, active muscle fibers, the strength and
speed of their contraction, as well as the amount of glycogen,
ATP, and creatine phosphate (Silverman, & Deuster, 2014).
The above is to some extent confirmed by the results of IMIS
changes in the study groups of girls. This characteristic re-
flects the state of development of the skeletal muscles of girls,
which indirectly indicates the state of excessive accumula-
tion in the muscles of structural and energy potentials that
increase their working capacity. In “E” girls with T-type IMIS
at the end of the study reached 54.39 £ 6.13 conditional units,
while in “C” - only 44.59 + 4.43 (t = 5.681; p = 0.000); at the
beginning, the values were almost the same - respectively
47.28 + 3.44 and 47.18 + 3.47 conditional units (t = 0.087;
p>0.05). In the M-type, the result was similar: in “E” at the
end of the study, the IMIS was 57.47 + 5.27 conditional units,
in “C” - only 49.18 £ 7.84 (t = 3.950; p = 0.004), and at the be-
ginning - 48.06 + 5.23 and 47.09 + 5.68 (t = 0.546; p > 0.05).

In addition, the generalized stage of the adaptation syn-
drome or cross-adaptation was considered one of the leading
causes of the results obtained in group E (Dai et al., 2024).
This was due to the fact that the content of the model im-
plemented in these groups did not provide for a separate
impact on each of the functional characteristics studied, but
only those identified by the teacher and the girl, taking into
account her somatotype and developmental characteristics.
In fact, almost all of the studied functional characteristics
improved, even those that were not targeted during physical
activity. This result was due to the effect of cross-adaptation
because it is based not on one, but on a complex of nonspe-
cific reactions of the body to the proposed load (Wilmore
et al., 2022); one of the main reasons for the emergence of
cross-adaptation is the low functional capabilities of girls.
This is evidenced by the data obtained in our earlier studies
(Banakh et al., 2023).

Conclusions

Values of functional characteristics in the experimental
and control groups of girls with T-type, as well as in girls
with M-type, practically did not differ, and the nature of the
distribution of individual values in each group corresponded
to normal. These results indicated the homogeneity of the
formed groups, which increased the objectivity of the infor-
mation obtained from the use of their data.

Application of the proposed models during one academic
year showed greater efliciency of the author’s development
compared to traditional organization and content of physical
activity. Thus, the number of characteristics whose values im-
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proved in the experimental groups of girls with T- and M-types
was 7 and 8 out of all 9 subjects, respectively; in the control
groups, all values remained at the previously achieved level.

In addition, at the end of the study, the experimental
groups of girls of both somatotypes achieved significantly
better results (at the level of p<0. 05+0. 000). The values of
all characteristics differed in T-type, except for SBP, and in
M-type — except for SBP and RI.
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Abstract

Background. Artificial intelligence has drastically changed work environments, resulting in skill shifts in the

workforce.

With catch-up formal instructions on AT utilisation, adult learners rely on self-directed and experiential learning for
upskilling and reskilling of technology adoption in their workflows. In higher education, students and faculty employ
various strategies for adopting Al technology in academic course requirements and research undertakings. Developing
a theory of planned behaviour for the adoption of generative Al in an educational setting requires an investigation of
perceived and actual behavioural controls of non-users and users of Al applications.

Objectives. This study investigated the Al adoption practices of early-stage academic researchers in a teaching-focused

institution for scholarly publishing.

Materials and methods. The intention and behaviour of Al adoption and utilisation were examined for 50 graduate
students and 50 academic faculty from a teaching-focused higher education institution. An AT utilisation framework
was adapted to investigate the four components of scholarly publishing: research conception, academic writing, editing
and proofreading, and academic publishing. Descriptive statistics were used to present and analyse Al adoption and

utilisation patterns in scholarly writing and publishing.

Results. Findings show that only half of the respondents used Al for idea extraction, grammar checking, and
paraphrasing. Furthermore, there was a general perception of satisfactory ability for the planned and actual utilisation
of Al for research conception, academic writing, editing, and proofreading.

Conclusions. As an implication of adult learning theory and methodology, the study provides valuable insights for
integrating Al literacy into contemporary educational frameworks.

Keywords: AI adoption strategies, early-stage academic researchers, scholarly publishing.

Introduction

Artificial intelligence (AI) is one of the technologies that
has rapidly diffused and disrupted multiple industries, busi-
nesses, and societies over a short period. For many years,
leading experts have projected that AI will continue to shape
the nature of future work in the upcoming decades (Butler,
2016; De Sio et al,, 2021, Liu & Siau, 2023; Le et al., 2025).
Intelligent systems have been shown to enhance work pro-
ductivity, efficiency, and participation beyond human abili-
ties (Ansari & Ahmed, 2024; Kassa & Worku, 2025; Gowda
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et al,, 2025). In particular, integrating generative Al in work
environments replaces the human workforce with the follow-
ing mechanical and routine tasks: documentation, schedul-
ing, data collection, and preliminary analysis (Huang et al.,
2019). However, Al has drastically changed work environ-
ments, resulting in skills shifts among the workforce (Jaiswal
et al,, 2021; Morandini et al., 2023; Pradhan & Saxena, 2023;
Bodea et al., 2024). Emphasis on the upskilling and reskilling
of social and decision-making skills, which are non-replica-
ble by intelligent systems (Chuang, 2022) and for human-AI
augmentation (Nguyen & El-Banna, 2025). Furthermore, the
workforce needs to train in technical proficiency and adapt-
ability for AI integration to adapt to the age of the fourth
industrial revolution (Babashani et al., 2024).
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For the educational sector, higher education is facing
challenges in preparing students for a fast-changing and
evolving market landscape with integration into Al and au-
tomation (Faraj, 2022; Santos et al., 2023). There is a need to
develop teaching and learning processes for Al utilisation.
However, higher education institutions face multiple chal-
lenges in developing and implementing AI-driven student
learning outcomes. Reported challenges from the systematic
literature review of generative Al in education are as follows:
costly infrastructure investment for educational tools, lack
of actionable guidelines in integrating AI in education, lim-
ited Al expertise of educators, and weak data governance
framework (Alsharahni et al., 2024). In addition, research
collaboration on pedagogical theories for Al utilisation is
reported to be limited in various countries (Lopez-Regalado
et al., 2024). Moreover, older academic faculty have been ob-
served to contribute less to Al-based educational innovations
(Villegas-Jose & Delgado-Garcia, 2023). In higher education,
students and faculty employ various strategies to adopt Al
technology in academic course requirements and research. In
this circumstance of catch-up formal instructions on Al uti-
lisation, adult learners rely on self-directed and experiential
learning to upskill and reskill technology adoption in their
workflows. It was reported that Al-supported self-directed
learning may provide autonomy and competence needs for
learners (Younas et al., 2025). However, facilitation with an
educator is still ideal for students’ self-directed learning with
Al utilisation (Yildirim et al., 2023).

Integrating generative Al applications in academic course
requirements and scholarly publishing has raised concerns
with higher education institutions (Lund et al., 2023; Han
et al., 2025; Kovari, 2025). Although AI tools assist students
and faculty in academic writing, ethical issues emerge from
copypasted and paraphrased Al-generated content (Alasadi
& Baiz, 2023; Cui & Zhang, 2025; Chemaya & Martin, 2024;
Nguyen, 2025). It was argued that Al utilisation should be
integrated ethically into the academic culture instead of rely-
ing on Al-generated content detection applications (Otter-
bacher, 2023). Thus, there is a need for pedagogical orienta-
tion of academic faculty in the ethical use and deep learning
with AT to encourage higher-order thinking skills in students
(Villegas-Jose & Delgado-Garcia, 2023). Al adoption strate-
gies in academic writing should be studied for pedagogical
theories on teaching and learning AI utilisation. There are
several models for technology adoption in educational set-
tings. For example, the technology acceptance model (TAM)
on generative Al in academic writing was used to probe ac-
tive learning (van Niekerk et al., 2025). TAM was utilised
for a series of interventions to address the over-reliance and
inappropriate utilisation of generative AI. On the other hand,
the diffusion of innovation (Doi) theory was used to investi-
gate the adoption of Al tools for journalism writing (Mariani,
2024). However, TAM and Doi do not account for the subjec-
tive norms such as peer influence, administrative support,
and policy constraints that may affect Al utilisation (Ajibade,
2018; Al-Bukhrani et al., 2025).

The theory of planned behaviour (TPB) and the theory
of reasoned action (TRA) may incorporate external factors
in adopting generative Al in academic writing. TRA has been
used to investigate the adoption strategies of academic faculty
in various disciplines and career stages with Al writing tools
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for academic writing (Al Bukhrani et al., 2025). However, no
study compares the adoption strategies of early-stage academic
researchers in graduate programs or serving as academic fac-
ulty in a teaching-focused institution. Investigating early-stage
researchers or early-career academics in a teaching-focused
environment is imperative for higher education institutions in
the Global South to transition to a research-intensive orienta-
tion (Rosario et al., 2025). Developing a TPB model for adopt-
ing generative Al in this academic setting requires an investiga-
tion of perceived and actual behavioural controls of non-users
and users of Al applications. Thus, this study reports on the
behavioural control of adult learners in integrating Al tech-
nology into academic research. It was reported that perceived
behavioural control significantly influences students in adopt-
ing Al tools (Chang et al., 2024). The intention and behaviour
of Al adoption and utilisation were examined for graduate
students and academic faculty from a teaching-focused higher
education institution. An Al utilisation framework (Zoherty,
2023) was adapted to investigate the four components of schol-
arly publishing: research conception, academic writing, edit-
ing and proofreading, and academic publishing.

Materials and Methods

Study Participants

For this study, one hundred (100) participants were re-
cruited from a teaching-focused higher education institution:
fifty (50) graduate students and fifty (50) faculty members.
The participants included academics and graduate students
identified as early-stage researchers. The sample was purpo-
sively selected to represent various disciplines within the in-
stitution. 50 faculty members represent 30% of the full-time
faculty members in the academic organisation.

Study Organisation

The Philippine State College of Aeronautics (PhilSCA) is
the only local state university and college (SUC) with baccalau-
reate and graduate programs in aeronautics and aviation. For
the faculty cohort, the online survey was distributed during
the RDLead mentoring program at the following four (4) cam-
puses of PhilSCA, which are located in various regions of the
country. For the cohort of graduate students, an online survey
was distributed to the Institute of Graduate Studies (IGS) of
PhilSCA. The students are enrolled in the Master of Education
in Aeronautical Management (MEAM) and Master of Public
Administration (MPA) Programs. PhilSCA has been identified
as a teaching-focused institution at the SUC level and stage of
organisational research productivity (Rosario et al., 2025).

Research Instrument

An online survey was developed from the Al utilisation
framework on the application of Al in the academic writing
and publishing of Zohery (2023). The four elements of the AI
utilisation framework are the following: research conception,
editing and proofreading, academic writing, and academic
publishing. Various tasks with AI assistance for scholarly
writing and academic publishing have been identified in the
framework. Descriptive information, demographic profiles
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and AI utilisation patterns and behaviour in academic writ-
ing and publishing were collected. In this study, individual
behaviours on using Al assistance for scholarly writing and
academic publishing were categorised depending on three
phases: (a) perceived, (b) planned, and (c) actual utilisation.
Firstly, perceived Al utilisation is the potential behaviour in
utilising AI for scholarly writing, where these individuals
have no experience in any Al applications. Planned AT utili-
sation is the arranged application of Al in scholarly writing,
where these individuals have used AI applications but lack
experience in scholarly writing. Lastly, actual AT utilisation is
the current usage of Al for scholarly writing, where these in-
dividuals have used Al in the writing of their research work.

Data Collection and Analysis

An online survey was distributed to the academic faculty
and graduate students as part of the journal article writing
workshops of the RDLead mentoring program for PhilSCA.
For descriptive statistics, the percentage of the frequency of
categories of demographic profiles and Al utilisation behav-
iour was computed. The frequency of the top-rank five tasks
on academic writing and publishing was presented. Mean
and standard deviation were also calculated for the percep-
tions of the level of capability of AI utilisation.

Ethical Considerations

The online survey was part of the baseline data collection
on the research readiness assessment conducted by the RDLead
program and the Research and Development Centre (RDC) of

Table 1. Demographic profile of the respondents of the study

PhilSCA. A consent form was presented on the first page of the
online survey. The personal identities of the respondents were
maintained to be anonymous and secure. Ethical approval was
granted by the PhilSCA-RDC (Ref. No. RDC-01-2024).

Results

Demographic Profile

The demographic profiles and research credentials of the
sample population of graduate students and faculty from the
teaching-focused HEI are presented in Table 1. For both co-
horts, most respondents were males between the ages of 26
and 45 and had master units as the highest educational attain-
ment. Several graduate students (82%) and faculty (54%) have
no scholarly writing experience. On the other hand, around
30% of the graduate students and 40% of the faculty members
have less than 5 years of experience in scholarly writing with
mostly thesis advisers in higher education institutions. In ad-
dition, more than 80% of graduate students and faculty have
no published journal articles. In this case, the majority of the
respondents of the study can be considered early-stage re-
searchers, who will either conduct a thesis or faculty research.
Early-stage researchers are defined as faculty and students
without and few scholarly publications. More than 80% of
both cohorts have not published in any journal publications.

Al Utilisation Patterns

The Al applications and the utilisation frequency used by
the respondents are shown in Figures 1 and 2, respectively.

Demographic Profile (g:ei'?)l(:) Grad(lrllaiessot l)ldent fsiuﬁl;tg)
Category Frequency (f) Percentage (%) f % f %
Age (Years)
18-25 18 18.0 10 20.0 8 16
26-45 64 64.0 36 72.0 28 56
46-60 17 17.0 8.0 13 26
Above 60 1 1.0 0 0 1 2
Sex
Male 78 78.0 37 74 41 82
Female 18 18.0 13 26 9 18
Highest Educational Attainment
Bachelor 5 5.0 0 0 5 10
With masters units 72 72.0 50 100.0 22 44
Masters 9 9.0 0 0 9 18
With doctoral units 7 7.0 0 0 7 14
Doctoral 7 7.0 0 0 7 14
Experience in Scholarly Writing (Years)
None 68 68.0 41 82.0 27 54.0
Less than 5 years 29 29.0 9 18.0 20 40.0
6-10 years 2 2.0 0 0 2 4.0
Above 10 years 1.0 0 0 2.0
Journal Publications
None 87 87.0% 46 92.0% 41 82.0%
1-5 11 11.0% 3 6.0% 8 16.0%
6-10 2 2.0% 2.0% 2%
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Fig. 2. (a) Duration and (b) frequency of Al utilisation

AT utilisation patterns provide a background on individual
preferences and interaction with Al applications. Most grad-
uate students (62%) and faculty (72%) use OpenAls Chat-
GPT as the primary Al tool. ChatGPT has been observed
to be the most popular tool for AI integration in various
environments, with more than 100 million unique users (De
Winter et al., 2025). Besides this, both cohorts only use a
single Al application (see Fig. 1). Other AI applications used
were Google’s Gemini, Microsofts Co-Pilot, and Perplexity.
However, it should be noted that a minority do not utilise Al
with 30% for graduate students and 14% for faculty. For the
duration of Al utilisation, around 50% of the cohorts have
used Al for less than a year (see Fig. 2). Moreover, between
30% and 40% of the graduate students and faculty occasion-
ally use AL Around 50% of graduate students plan to use Al
for scholarly writing of their thesis and future submissions in
peer-reviewed journal publications. On the other hand, 23
(46%) and 21 (42%) faculty members have plans and actual
utilisation of Al in their research work, respectively.

Al Utilisation Tasks for Scholarly Publishing

For research conceptualisation, more than half of re-
spondents identified idea extraction for research conception
(more than 20 responses) as a task where Al assistance is
employed both for planned and actual utilisation (see Fig.
3). In terms of actual AT utilisation for the faculty, more than
20% have used Al for literature review and research design.
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Regardless of being Al application users and having schol-
arly writing experience, around half of the graduate students
(56%) and faculty (48%) lack ideas on potential tasks for AI-
assisted research conception.

For academic writing, paraphrasing has been identified
as one of the highest-rated Al-assisted tasks for both gradu-
ate students and faculty (both close to 60% of the responses
in Fig. 4). It has also been observed that the actual utiliza-
tion of AI from the faculty is higher than graduate students
for almost all tasks for both categories, which include title
and keyword generation, English writing, and reference
management.

For editing and proofreading, grammar checking has
been seen as the most rated task by 66% of graduate students
(33 responses) and 78% (36 responses) of faculty among the
AT utilization behavior of the respondents (see Fig. 5). Less
than 1% of the respondents are not aware of the AI utilization
for editing and proofreading. It is also noteworthy that cita-
tion checking, spelling correction, and vocabulary enhance-
ment are highly rated tasks with more than 20% and 40%
responses from graduate students and faculty, respectively.

For academic publishing, it is shown that faculty have used
Al for journal finding, review, and formatting (Fig. 6). How-
ever, a large population of graduate students (42%) and faculty
(22%) are not aware of the capabilities of Al for academic pub-
lishing. Furthermore, around 20% of non-user and Al users
from graduate students lack perceived and planned utilization
of generative Al in academic publishing, respectively.
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Fig. 4. AI Utilization in Academic Writing

Complementary to the Al utilization tasks of the re-
spondents, the level of their ability for AT utilization was also
investigated. Verbal interpretations used for this study are
standard for a 5-point Likert scale, where mean values of
2.51-3.50 refer to satisfactory ability. Table 2 shows that half
of the graduate students (50%) have satisfactory ability for
planned Al utilization, except for scholarly writing and aca-
demic publishing. On the other hand, planned and actual AI
utilizations have satisfactory abilities except for AI utilization
in academic publishing for graduate students (m = 2.04) and
faculty (m = 2.45).
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Fig. 6. AI Utilization in Academic Publishing

Discussion

Al utilisation patterns offer insights into individual prefer-
ences and interactions with Al applications. For Al users, more
than two-thirds of graduate students and faculty use ChatGPT
as the primary Al application. However, it should be noted that
one-third of graduate students and less than a quarter do not
utilise AL. Around half of the users have less than a year of ex-
perience with AT utilisation and only one-third with occasional
use. On the other hand, almost half of the graduate students
and academic faculty plan for Al-assisted scholarly publishing.
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Table 2. Level of capability for AT utilisation

. Perceived Planned Utilisation
Al Utilisation
Framework Components b G SD BT SD LG SD
(m) (m) (m)

Graduate Student (n=50) n=15 n=25 n=10
Research Conception 229 127 260 0.76 3.00 1.05
Editing and Proofreading  2.07 1.07 2.64 0.81 3.10 0.88
Academic Writing 2.07 1.00 248 0.87 2.80 0.92
Academic Publishing 1.64 093 2.04 098 250 0.97
Faculty (n = 50) n==6 n=23 n=21
Research Conception 250 0.84 291 1.08 2.80 1.06
Editing and Proofreading  2.83 0.98 3.00 1.09 2.85 1.04
Academic Writing 2.50 0.84 278 095 290 0.97
Academic Publishing 2,67 082 265 1.03 245 1.23

The Commission on Higher Education (CHED) released
memorandum orders that focus on the generation of jour-
nal publications from HEIs. CHED issued 2019 guidelines
for granting autonomous status to HEIs in terms of research
involvement of 50 full-time faculty (or 30% of the full-time
faculty members) and publications in refereed journals for
at least 10% of the full-time faculty members. CHED also
issued Memorandum Order No. 15, series of 2019, which re-
quires all graduate students to publish an article in a refereed
journal. Also in the same year, CHED issued a memoran-
dum requiring all graduate students to publish an article in
a refereed journal as a requirement for graduation. Despite
the existing educational policies requiring graduate students
and SUC faculty to publish in peer-reviewed journals for
program completion and promotion, only nearly half of the
respondents have utilised Al tools for scholarly publishing.
A study reported a correlation between enhanced research
productivity with Al usage (Tuppal et al., 2025). However,
some academic researchers express concerns about ethics
and academic integrity despite their Al-assisted research un-
dertaking (Adewale, 2024).

AT utilisation patterns form a subset of individual behav-
iour in their interactions with AI applications for academic
writing and publishing. In this study, the AI utilisation be-
haviour of graduate students and faculty was categorised into
four major tasks of scholarly writing and academic publish-
ing Zohery (2023): research conception, editing and proof-
reading, academic writing, and academic publishing. A simi-
lar study reported the collaborative writing components with
generative Al: planning, translating, reviewing, and integrat-
ing (Lee, 2024). The perceived, planned, and actual utilisation
tasks with Al applications were identified by the respondents.
Perceived utilisation refers to the imagined usage of Al by
non-users depending on their awareness and impression of
existing applications. On the other hand, planned utilisation
is an intended usage of Al based on the current experience of
the users. Behavioural intention was found to act as a media-
tor variable to perceived use and use behaviour for AI tool
adoption (Ma et al., 2024). Actual AT utilisation is based on
the real-world applications and outcomes encountered by us-
ers in performing Al-assisted scholarly writing and publish-
ing. The perceived usefulness of AI tools from experienced
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users promotes continuous usage intention (Kim et al., 2025).
Understanding the context of Al utilisation for these three
types of groups may provide a baseline of assumptions and
gaps that may be used as a basis for teaching and training for
Al-assisted scholarly writing and publishing.

This finding may be supported by Hodge et al. (2022),
who stated that one of the central spheres of lifelong educa-
tion research is adult learning. It is recognised that in adult
learning, context is a key factor, changing life experience into
knowledge and skills. In addition, according to Govindaraju
(2021), the more adults are familiar with a knowledge base,
the more effective their training can be. This gives an op-
portune space for graduate students and faculty members
to learn more about Al, and eventually do more Al-assisted
scholarly work in the future.

Another factor to be considered in adult learning is that
it is fundamentally an independent process, where adult
learners do self-directed learning and feel accountable for
achieving their education goals. The good thing is, that adults
can cope with a variety of learning opportunities for their
professional and personal growth (Boeren, 2017, as cited in
Govindaraju, 2021), and this includes the opportunity pro-
vided by digital technology, such as the use of AL

These observations point to Knowles (1968) assertion
that adult learning (called andragogy) is different from child-
hood learning (called pedagogy), primarily due to these as-
sumptions: adults need to know why they must learn a spe-
cific material or technology, they need to learn experientially
as they focus more on the process and not on the assessment,
and they approach learning with critical thinking (Knowles,
1984, as cited in El-Amin, 2020) where they take responsibil-
ity for their learning decisions throughout the undertaking.
These learning inclinations of adults and the nature of Al that
requires human intelligence, such as learning, reasoning, and
problem-solving, give room for synergy. This synergy could
offer a range of transformative opportunities.

Al may be used for idea generation and initial literature
review, which are essential for the research conception pro-
cess. Conducting these tasks is challenging for early-stage
researchers due to their limited experience in surveying the
relevant available literature and assessing the feasibility and
novelty of a particular research topic. A considerable number
of graduate students and faculty identified idea extraction
for research conception as a task where Al assistance can be
employed both for planned and actual utilisation. A similar
study reported the use of generative Al in brainstorming and
idea extraction for Al-assisted writing (Wang et al., 2024).
Regardless of being AI application users and having scholarly
writing experience, the majority of the respondents have no
idea about AT assistance for research conception. Since re-
search conception is usually assisted by an adviser or senior
researcher, its actual AI application may be deemed lack-
ing by the respondents. A study reported that Al tools assist
in accelerating the initial phases of research (Remadevi &
Arunkumar, 2023).

The use of Al for editing and proofreading started dec-
ades ago since the release of the grammar checking of Mi-
crosoft Word in 1992 and of the widely known application,
namely, Grammarly, in 2009. Al-assisted editing and proof-
reading have been widely adopted in academic settings of
both students and faculty. Among the AI utilisation behav-
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iour of the respondents, grammar checking has been seen as
the most rated task by the respondents. Editing and proof-
reading are widely recognised and utilised for Al assistance
by the respondents of the study. Compared to a research-
intensive institution in another study (Al-Bukhrani et al,,
2025), 58% of 120 graduate students and junior faculty use
generative Al for grammar checking. However, only 24% of
100 the combined graduate students and academic faculty
utilise Al for grammar checking.

Academic writing has remained a major roadblock for
academic writing both early-stage researchers of students
and faculty. Al tools assist non-native English speakers in
focusing on data analysis and experimentation instead of
writing challenges (Osama et al., 2023). However, issues of
plagiarism are still prevalent as intellectual dishonesty in the
academe. This problem has been exacerbated by AI-gener-
ated content in academic writing (Alasadi & Baiz, 2023).
Humanizing Al-generated content is performed by para-
phrasing with also an AI application (Otterbacher, 2023).
For scholarly writing, paraphrasing has been identified as
the highest-rated Al-assisted task for both graduate students
and faculty. Compared to a research-intensive institution in
another study (Al- Bukhrani et al., 2025), 52% of 120 gradu-
ate students and junior faculty use generative Al for grammar
checking against the 34% of 100 from the combined graduate
student and academic faculty in the study.

When compared to a research-intensive institution (Al-
Bukhrani et al., 2025), 56% utilise generative Al for scholarly
publishing against 65% in the research-intensive institution.
In addition, only a quarter and one-third of the teaching-
focused institutions utilize Al-assisted grammar checking
and paraphrasing, while more than 50% of the graduate stu-
dents and junior faculty utilise AI for grammar corrections
and writing suggestions, respectively. These results clearly
show the stark difference in AT utilisation for scholarly pub-
lishing between a teaching-focused and research-intensive
institution.

Traditionally, the burden of academic publishing lies
with the academics of HEIs rather than students. Research
productivity metrics include journal publications as one basis
for tenure and academic progression. It is shown that faculty
have used AI for journal finding, review, and formatting.
However, a large population of graduate students are not
aware of the capabilities of AI for academic publishing. Both
the non-user and Al users from the graduate students lack
perceived and planned utilisation of Al in academic publish-
ing, respectively. It should be noted that graduate students
are already required by the local regulatory body education
with peer-reviewed publication as a requirement for gradu-
ation. On the other hand, only a considerable number of
academic faculty have used Al for journal finding, review,
and formatting.

Complementary to the numerous identified Al-assisted
tasks in scholarly writing and academic publishing, the study
shows generally satisfactory abilities for planning and utilisa-
tion of AI for a majority of the respondents both graduate
students and faculty, except for academic publishing. Early-
stage researchers have limited skills for publishing in peer-
reviewed journals as evidenced also by the findings of the
study, where AT utilisation is lacking as well.
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Thus, higher education institutions’ human resource
(HR) departments must integrate learning Al into their
capacity development programs. It is imperative that these
programs are comprehensive and continuous, not one-off
nor stand alone training sessions, as the more adult learners
are familiar with a knowledge base, the more effective their
training can be (Govindaraju, 2021). Also, these programs
must do away with the pedagogical approach of lectures
and memorisation; instead, they must employ andragogical
methods that put emphasis on process rather than content,
e.g., case studies, simulations, and self-evaluations. In doing
so, HR brings adult learning a step closer to heutagogy, the
study of self-determined learning-shifting the locus of con-
trol into the learners’ grasp, and is very much aligned with
the advancement of “digital and social media which encour-
ages user-generated content, exploration, creativity, reflec-
tion, and networking” (Gerstein, 2013, as cited in Gillaspy
and Vasilica, 2021).

Combining heutagogy with generative Al is especially
powerful as it supports the learner’s desire for autonomy and
self-direction while leveraging ATls capability to deliver per-
sonalised, relevant, and even engaging content. In this new
era, education is no longer just focused on the transmission
of knowledge; it is about cultivating a lifelong path of discov-
ery, independence, and self-reflection (Floridi & Chiriatti,
2020).

It cannot be negated that Al is very much a part of the
fourth industrial world and that it has, in particular, a trans-
formative potential for developing the metacognition, self-ef-
ficacy, and overall competence of adult learners-skills needed
to thrive in today’s work environment. For adults in academ-
ia, AI--with all that it can offer for making academic writing
and publishing more efficient--becomes more necessary.

Conclusions

The study reports on the behavioural control of adult
learners in integrating Al technology into scholarly publish-
ing. It was reported that perceived behavioural control signif-
icantly influences students in adopting Al tools (Chang et al.,
2024). In particular, this study investigated the AI adoption
practices of early-stage academic researchers in a teaching-
focused institution for scholarly publishing. The intention
for AT adoption and behaviour for AT utilisation were com-
pared for graduate students and academic faculty. ChatGPT
emerged as the primary Al tool among graduate students and
faculty. A notable portion has not experienced Al utilisation
and many users have limited experience with Al for scholarly
purposes and occasional use. There are positive indications
that graduate students and academic faculty for the planned
utilisation of Al for scholarly publishing. Behavioural inten-
tion was found to act as a mediator variable to perceived use
and use behaviour for Al tool adoption (Ma et al., 2024). The
perceived usefulness of Al tools from experienced users pro-
motes continuous usage intention (Kim et al., 2025).

Findings also show that only half of the respondents used
AT for idea extraction, grammar checking, and paraphrasing.
Furthermore, there was a general perception of satisfactory
ability for the planned and actual utilisation of AI for re-
search conception, academic writing, editing, and proofread-
ing. It has also been shown that early-stage researchers in
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teaching-focused institutions have limited adoption of AI for
academic publishing. Non-user and Al users from the gradu-
ate students lack perceived and planned utilisation of Al in
academic publishing, respectively. On the other hand, only
a considerable number of academic faculty have used Al for
journal finding, review, and formatting.

In this study, only about half of the graduate students
and faculty utilized generative AI for scholarly publishing,
compared to nearly two-thirds of graduate students and jun-
ior faculty in a research-intensive institution Moreover, only
a small percentage of graduate students and faculty in the
teaching-focused institution makes use of Al-assisted tools
for grammar checking and paraphrasing. More than half of
graduate students and junior faculty in research-intensive
institutions utilise AI for grammar corrections and writing
suggestions. These findings highlight the pronounced dispar-
ity in the use of Al for scholarly publishing between teach-
ing-focused and research-intensive institutions. Variations
in AI technology adoption may be linked to institutional
objectives, policies, inaccessible resources, limited training,
and academic culture. In particular, a teaching-focused en-
vironment may place a low priority on adopting AI tools to
advance research productivity.

The results of the study indicate that graduate students
and faculty might be provided some assistance with using
Al for academic publishing, which may also include ethical
considerations of Al utilisation. Developing Al literacy pro-
grams or ethical guidelines for Al use in scholarly publishing
is recommended, particularly for early-stage researchers who
could benefit from structured guidance. Although the study
has not sought to identify an enumeration of paraphrasing
tasks, a comprehensive investigation on this focus may be
conducted. Misconceptions about ethical paraphrasing can
be elicited from a succeeding study. Other elements of the
theory of planned behaviour for the adoption of generative
AT for scholarly publishing may be studied.

The increasing use of Al tools in academic writing raises
important ethical considerations that must be addressed. The
findings indicate that many early-stage researchers use gener-
ative Al for paraphrasing and grammar checking, highlight-
ing the potential for AI-generated content to be incorporated
into scholarly work without proper attribution or disclosure.
Higher education institutions need clear policies and support
for adopting Al-assisted academic publishing that balances
potential benefits and academic integrity concerns. The lower
AT adoption rates in the teaching-focused institution studied
here may reflect a need for more institutional guidance and
support in ethical Al use, particularly for academic publish-
ing tasks, where capability scores were lowest.

There is an overwhelming surge of recent studies that
suggest the incorporation of generative Al in education to
match the demands of evolving markets. As an implication
of adult learning theory and methodology, the study provides
valuable insights for integrating Al literacy into contempo-
rary educational frameworks. The study highlighted the sup-
porting roles of ethical guidelines on the responsible use of
generative Al and support training programs for students
and academic faculty for Al-based education. In addition,
Al-driven educational frameworks may consider the con-
textual academic environment and student demographics to
address the diverse needs of adult learners. For self-directed
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learning, the findings highlight the need for utilising strate-
gies on the technology adoption of generative Al tools for
adult learners.
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MpakTyKa BNpoBafKeHHS WTYYHOro iHTeNIeKTY B HAyKOBUX
nyoGnikauiax monoanx akagemiuyHux fOoCNifHNKIB

Jleo Menpens Posapio'*5CP, Illon IMarpik Famit?*"E, Hoens HaBirap?A®P¥,
Perina Menpo3a-Apmienmo'A“P, Illapi IOnic Can [Ta6mo'4P

'Bigkpuruit yaiBepcurer Oininmin
*QiminmiHCbKNUIL lepyKaBHMIT KOEK aepOHABTUKI

ABTOpPCHKMIT BKIAZ: A — Am3aits gocnipkeHHs; B — 36ip ganux; C — craraHanis; D — migroroska pykomnucy; E — 36ip kourris

Pedepar. Crarra: 11 c., 2 Tab1., 6 puc., 51 mKepeno.

Icropia muranua. [lITyyHnit iHTeNeKT KapAMHAIbHO 3MiHIB pob0oYe CepefoBIIIle, IO IIPM3BEIO HO 3MiHI HaBUYOK y po6ouilt
cui. 3aBpsAku GOPMATbHUM IHCTPYKIIAM 1110[J0 BUKOPMCTAHHS WITYYHOTO iHTE/IEKTy HOPOC/I y4HI IIOK/IalaloThCA Ha CaMOCTiliHe
Ta eMIIpMYHe HaBYaHHA JUIA MiABMUINEHHA KBamidikalii Ta mepeHaBUYOK BIPOBA/PKEHHA TEXHOJIOTIN ¥ CBOIX POOOUNX ITpolecax.
Y BuIIiit OCBiTi CTYJleHTH Ta BUK/IaJadi BUKOPUCTOBYIOTD Pi3Hi CTPATeTil /I BIPOBA/PKEHHA TEXHOJIOTi MITYYHOrO iHTENEKTy B
BUMOTH [0 HaBYA/IbHMX KYPCIB 1 JOCTITHUIIbKI 3axoau. Po3pobka Teopil 3a1/taHOBaHOI ITOBEiHKM /IS BIPOBA/IXKEHHs TeHePaTIB-
Horo IIII B OCBITHPOMY CepefoBIIIi BIMAra€e SOCTiKEHHsI CIIPUITHATOrO Ta (PaKTUIHOTO KOHTPOIIIO IIOBEiHKI HEKOPVCTYBAYIB i
Kopucrysayis nmporpam III.

Iini. Y npoMy focmifKeHHi JOCIKYBaINCA IPAKTUKY 3aCTOCYBAHHS HITYYHOTO iHTE/IEKTY aKaJJeMiYHMMM JOCiTHMKaMI Ha
paHHiit cTafil pobOTH B yCTaHOBI, OPIEHTOBAHOMY Ha HaBYaHH, I HAYKOBMX ITyOTiKaLIiil.

Marepianu ta MeTogu. HaMmip i moBefiiHKy BIIpOBafI>)KeHHs Ta BUKOPUCTAHHA ITYYHOTO iHTENEKTY HOCTipKyBany 50 acmipan-
TiB i 50 BUKIa[a4iB BUILIOTO HaBYa/IbHOIO 3aK/IaJly, OPIEHTOBAHOTO Ha BUK/IafaHHA. CTPYKTypy BUKOPUCTAHHS IITYYHOTO iHTe-
JIeKTy OY/I0 afjanTOBAaHO /ISt OCIIKEHHS YOTHPbOX KOMIOHEHTIB HayKOBOI IyOIiKalil: KOHIeMIil JOC/Ii/PKeHHs, aKaIeMi4HOTO
HaIlMICAaHHs, PeJaryBaHHA Ta BUMUTKM Ta aKaJeMidHOI ny6nil<aui'1'. OnncoBy CTaTUCTUKY BUKOPUCTOBYBaIN [JIA IPefiCTaB/lIeHH:A Ta
aHaJIi3y MOJieieil BIPOBA/PKEHHsI Ta BUKOPUCTAHHS IITYIHOTO iHTeEKTy B HAyKOBUX po6OTaxX i myO/riKaiisx.

Pesynbraru. Pe3ynbraTi mMokasyioTb, 10 JIMILe IOJOBMHA pecloHeHTiB BuKopuctoByBaay LI mia BunyueHHs ipeii, nepe-
Bipku rpaMaTuku Ta nepedpasysanHa. Kpim Toro, icHyBaso 3arajabHe CIPUITHATTSA 3a/JOBIIbHOI CITPOMOXXHOCT] 100 I/IAHOBOTO
Ta paxtuaHoro Bukopucranus 11 wist KoHIennil FOC/Ii/PKeHH s, aKaieMiYHOT0 HAIIVICAHHS, PearyBaHHs Ta BIYNTKIL.
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BucnoBku. Sk mpukiaj Teopii Ta MeTORO/IOTI HaBYaHHSA TOPOC/INX, JOCII/PKEHH 1a€ LiHHY iHdopMallio i iHTerpanii rpa-
motHOoCTi IIII B cy9acHi ocBiTHI pamMKn.
Knro4uoBi cmoBa: cTparerii BIpOBa>KeHHsI IITYYHOTO {HTEIEKTY, MOIOA1 aKaieMiuHi JOCIifHNKY, HayKOBi my6miKkaii.
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Abstract

Objectives. This paper applies mathematical modelling to Piaget’s theory of cognitive development through a system
of differential equations. By modelling the progression through Piaget’s cognitive stages, the research aims to assess the

stability of mental development.

Materials and methods. Stability analysis, including linear and nonlinear methods such as Lyapunov functions, reveals
that the system exhibits stable behaviour, suggesting predictable and continuous transitions between cognitive stages.
Results. The results imply that Piaget’s stages are stable under typical conditions, with potential implications for
designing educational interventions based on cognitive development.

Conclusions. This approach provides a quantitative framework to understand cognitive development and its stability

within educational contexts.

Keywords: cognitive development, Piaget’s theory, mathematical modelling, stability analysis.

Introduction

Cognitive development is a crucial area of study within
psychology and education, as it influences various aspects of
children’s learning and behaviour. One of the most influen-
tial theories in this domain is Piaget’s Theory of Cognitive
Development, which posits that children progress through
distinct stages of cognitive growth (Piaget, 1952). Each stage
represents a qualitative shift in how children perceive and
interact with the world around them. Piaget proposed that
cognitive development occurs in a series of four major stag-
es: sensorimotor, preoperational, concrete operational, and
formal operational. These stages are hierarchical and follow
a fixed sequence, with children’s cognitive abilities becom-
ing increasingly complex as they grow. However, despite the
widespread acceptance of Piagets theory, challenges persist
in explaining the specific mechanisms that drive cognitive
development and the factors that influence its trajectory. Hol-
land (2014) explains that, in an effort to deepen our under-
standing of cognitive development, researchers have increas-
ingly relied on mathematical modeling as a tool for analyzing
and predicting developmental processes. Mathematical mod-
els offer a way to describe the dynamic interactions between
different cognitive factors and can be used to simulate how
cognitive abilities evolve over time (Obasi, 2024). By framing
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Piaget’s stages in the context of mathematical systems, re-
searchers can not only test the validity of his theory but also
uncover new insights into the stability and transitions be-
tween developmental stages.

Mathematical modeling has become an essential tool in
educational psychology, providing a way to represent cogni-
tive processes and predict outcomes based on various inputs
(Alvarez, 2018; Obasi, 2024). Within this context, systems
of differential equations can be employed to model Piaget’s
stages of cognitive development. Differential equations are
particularly useful because they describe the rate of change
of a system over time, allowing researchers to capture the
continuous nature of cognitive development. A system of
differential equations that models cognitive development can
incorporate various factors such as age, environmental influ-
ences, and social interactions to predict the trajectory of a
child’s cognitive abilities. The stability of the system modeled
by differential equations has significant implications for both
theoretical and practical aspects of cognitive development.
Miller and Greene (2015) state that stability analysis offers
insights into whether a system’s behaviour will converge to
a predictable equilibrium or display chaotic or unstable be-
haviour. In the context of Piagets theory, stability analysis
can help determine whether the transition between cognitive
stages is smooth and predictable or if external factors cause
disruptions in this process. Understanding the stability of
these transitions is crucial for educators and psychologists
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who seek to design interventions or learning environments
that support childrens cognitive growth.

Recent studies in educational psychology have high-
lighted the importance of stability in cognitive development
(Fischer & Bidell, 2006; Obasi, 2024). For instance, research
on the stability of cognitive processes suggests that cogni-
tive abilities stabilize at each developmental stage, allowing
children to process information in more complex ways as
they mature. By applying mathematical models and stability
analysis, researchers can identify the conditions under which
cognitive development remains stable or experiences disrup-
tions (Obasi, 2024). These insights have profound implica-
tions for educational practices, as they can inform the design
of curricula that align with children’s cognitive abilities at dif-
ferent stages of development. While Piaget’s theory has been
widely influential, some critics have raised concerns about its
applicability to contemporary educational settings. Vygotsky
(1978) critiques that Piaget’s stages may not be as fixed or
universally applicable as originally proposed. However, the
use of mathematical modeling allows for a more nuanced
examination of Piaget’s theory, potentially addressing these
concerns by incorporating additional factors such as cultural
and environmental influences. By modeling Piaget’s stages
as a system of differential equations, it becomes possible to
explore how external factors, such as educational interven-
tions or socio-cultural contexts, can affect the trajectory of
cognitive development. This approach opens up new avenues
for research, allowing for a more dynamic understanding of
cognitive development that considers the interplay between
individual maturation and external influences.

The aim of this paper is to develop a system of differential
equations that models Piaget’s Theory of Cognitive Develop-
ment, perform a stability analysis of this system, and inter-
pret the results to better understand the stability of cognitive
development during childhood. By applying mathematical
techniques such as Lyapunov stability and centre manifold
theory, this study seeks to explore the dynamic nature of cog-
nitive development and provide insights into the conditions
that foster stable cognitive growth. Through this approach,
the study will contribute to the ongoing discourse in edu-
cational psychology, offering a mathematical perspective on
Piaget’s theory and its implications for teaching and learning.
This paper is particularly timely, as there is a growing interest
in the use of mathematical modeling to enhance our un-
derstanding of human development. By combining Piaget’s
insights into cognitive development with the power of math-
ematical modeling and stability analysis, this research aims to
bridge the gap between theory and practice. Furthermore, by
examining the stability of cognitive development, the paper
will provide valuable insights for educators, psychologists,
and policy-makers who seek to optimize learning environ-
ments and support the cognitive growth of children.

Thus, the application of mathematical models to Piaget’s
Theory of Cognitive Development offers a promising avenue
for further research and practical application. Through the
use of differential equations and stability analysis, this paper
aims to contribute to a more rigorous understanding of the
developmental processes that shape children’s cognitive abili-
ties. By examining the stability of cognitive development, this
paper provides a framework for understanding how chil-
dren transition through the stages of cognitive growth and
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how these transitions can be influenced by various factors.
The insights gained from this research will have important
implications for the design of educational programmes and
interventions that promote healthy cognitive development
during childhood.

Mathematical Descriptions

To model Piaget’s theory of cognitive development using
a system of differential equations, one can think of cognitive
development as a dynamic process that evolves over time in
a continuous manner, where the rate of change in cognitive
ability is influenced by both internal factors (like maturation
and cognitive structures) and external factors (like interac-
tions with the environment). Piaget proposed that cognitive
development occurs in discrete stages (sensorimotor, pre-
operational, concrete operational, and formal operational),
but to describe it mathematically, one could use continuous
systems that represent the transitions between these stages,
with different rates of change in each stage. It could be as-
sumed that cognitive development accelerates during early
childhood but slows down as the child reaches higher stages.
Also, the environment and maturation processes influence
cognitive development, and these influences change over
time as the child ages. The cognitive ability (C) represents
the cognitive ability or mental structures of the individual
at time , which evolves as the child matures. Environmental
influence (E) represents the influence of the environment on
cognitive development, such as educational interventions,
social interactions, and exposure to new experiences. Matu-
ration rate (M) represents the internal maturation process of
the individual, reflecting Piaget’s concept of developmental
readiness. Cognitive ability (C) evolves over time based on
maturation and environmental factors:

dc(t)
= MO fCE) M

where M(t) is a maturation factor, which could change over
time as the individual matures, f(C, E) is a function repre-
senting the interaction between cognitive ability and envi-
ronmental influences. This function models how cognitive
ability changes due to environmental factors and cognitive
structure interactions. It could have a non-linear form, such
as: f(C, E) = C- (1-C/K) + E, where K is a constant represent-
ing the maximum cognitive capacity. Environmental influ-
ence (E) is influenced by both the child’s cognitive ability and
external learning experiences:
dzg) =a(C—E) )

where is a constant that represents how strongly the environ-
ment reacts to the child’s cognitive ability. The term (C-E) in-
dicates that the environmental influence adjusts based on the
difference between cognitive ability and external exposure.
Maturation Rate (M) evolves as a function of time, reflecting
the natural progression through Piaget’s stages:

MO _ per - my 3)

dt
where f3 is a constant related to the individual’s rate of matu-
ration. T is a threshold value that represents the maturity
level required for transitioning between cognitive stages.
This threshold can be an external factor or a fixed value in
the model, and as M approaches T, the system moves to-
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wards a new stage. For a child transitioning from one stage to
the next, let’s assume the cognitive ability follows a sigmoid
function as it approaches a threshold for each stage. In early
childhood, when is small (sensorimotor and preoperational
stages), the maturation rate is low but increases over time.
In later childhood, the maturation rate increases as the child
becomes ready to enter the concrete operational and formal
operational stages. Here is the complete system:

dc(t) C(t)
7 = M(t) <C(t) -(1- T) +E(l’))
d
% = a(C(®) - E(®)) )
dM(t)
o =BT -M®)

Based on the model (4), rate of change in cognitive ability
over time, influenced by maturation and environmental factors.
Rate of change in environmental influence over time, driven by
the gap between cognitive ability and external influences. Rate
of change in the maturation process, indicating how maturation
drives transitions between cognitive stages. These constants «,
B, Kand T, would be determined empirically or through experi-
mentation to match the dynamics of Piaget’s stages.

Equilibrium and Stability Analysis

To perform a stability analysis of the system of differen-
tial equations described above, we need to analyze the be-
haviour of the system near its equilibrium points (also called
fixed points or steady states). These points correspond to val-
ues of C, E, and M where the rate of change of each variable is
zero, meaning the system is in equilibrium and not changing
over time. Equilibrium points occur when the derivatives of

dt

all variables are zero:
=0,a(C®) —E®) =0,5(T—M(®) =0

This gives two conditions: M(t) = 0, which implies the
system is in the early phase, and no maturation is happening
(e.g., before the child has started developing cognitive abili-
ties). c®- (1 - S2)+E(®) =0, which we can rewrite as:
rw=-co(1-2),  for  a(c®-E®)=0=E®=c@®, for
B(T—M(®)) =0 = m(t) =T. Where T is a threshold that indicates
the maturation level required for a transition between cogni-
tive stages. Now, substitute the condition from the second

equation into the first equation to find C(#).

)

This gives two possible solutions:
C(t), corresponding to no cognitive development (initial
state, or child in the earliest cognitive stage). And (2-<2) =0
C(t) = 2K, which gives , representing a mature cognitive state
at which the child reaches a threshold (possibly the transi-
tion to formal operational thinking). Thus, the equilibrium
points are:

(C, E. M) = (0,0,0) (initial state).

(C, E. M) = (2K, 2K, T), (mature cognitive state after
maturation).

To analyze the stability, we linearize the system around
the equilibrium points. Calculating the Jacobian matrix of the

dac(t) _
dt

dE(t) _ dM(t)

dt

c(t)
- VTE®

0= M) (C(t) (-

c(t)

K

c(t)?

cw=-co)(1-L)=cv+c-L=0=cw)(2-2) =0
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system, which is the matrix of partial derivatives of the right-
hand side of each differential equation with respect to C, E
and M. We now compute the Jacobian matrix for the system
at each equilibrium point. For a system of equations (4), the
Jacobian matrix J is:

o o o
aC O0E oM

J(C,E, M) = 0f 2f O )
aC O0E oM

where ac 9E oM

Cc(t)
1- T) +E(t)

fZ(C'E'M) = a(C(t) - E(t))
f3(CvaM) = ﬁ(T - M(t))

We compute the partial derivatives of each function with
respect to , and . Thus, the Jacobian matrix is:

M) (1 —%) M®) @ -(1- ?) FE®
JCEM) = a —-a 0 (6)
0 0 -B

At (C, E, M) = (0, 0, 0), substitute C = 0, and M = 0 into
the Jacobian matrix:

0 0 0
](C,E,M)=<a —a 0 > (7)
0 0 -B

To find the eigenvalues, we need to solve the character-
istic equation:

B—(-B—a)A2—Bar=0 (8)

The eigenvalues of this matrix are 0, -f, -a. The eigen-
value indicates a non-hyperbolic equilibrium, so the sta-
bility of this equilibrium needs to be further analyzed (e.g.,
via nonlinear methods). The negative eigenvalues -« and -3
suggest that the system will decay to this equilibrium in the
and dimensions.

At (C, E. M) = (2K, 2K, T), substitute C(t) = 2K, E(t) = 2K,
and M(t) = T into the Jacobian matrix:

The stability of the equilibrium is determined by the ei-
genvalues of the Jacobian matrix. To find the eigenvalues, we
need to solve the characteristic equation:

2(2K)
K

=3T T
a -«
0 0

0
0

-B

T(l—
a
0

—a 0
0 -B

) T 2K-(1—%)+2K> <
=

J(C.E,M) = (

(9)

with the determinant and trace of Jacobian matrix obtained
as:

det(J) = —2BaT <0
{tr([) =—B-a-3T=—-(B+a+3T)<0

It can easily be seen from (10) that tr(A) < 0, and det(A) <
0, which implies instability. However, the linear analysis sug-
gests that the equilibrium point is unstable, we can attempt
a nonlinear stability analysis. To carry out a nonlinear stabil-
ity analysis for the system of differential equations derived
from Piaget’s theory of cognitive development, we need to

analyze the behaviour of the system around the equilibrium
points, especially in the presence of the zero eigenvalue. In

23— (—f—a—3T)A? — (=2Ta — 3TF — af)A+ 2BaT =0

(10)
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the context of nonlinear systems, the zero eigenvalue typi-
cally indicates that the system’s stability is not fully deter-
mined by the linearization and requires further examination
of the higher-order terms. However, a full nonlinear analysis
of the system requires further techniques such as Lyapunov
functions or centre manifold theory, which would allow for a
deeper understanding of the stability and long-term behav-
iour of the system.

To conduct a Lyapunov stability analysis and apply centre
manifold theory for the system of differential equations de-
rived from Piaget’s theory of cognitive development, we need
to follow these steps in greater detail. Lyapunov’s method is a
powerful technique for determining the stability of a dynami-
cal system without needing to solve the system explicitly. A
function V(C, E, M), called the Lyapunov function, is chosen
such that:

V(C,E,M)=%(CZ+E2+MZ) (11)
This function is always positive and has a global minimum at
C=0,E=0,and M = 0. The time derivative of V(C, E, M) is:

av _ dc dE dM (12)

R TR TR

Substituting the system of equations into this derivative,
we get:

(M(t) (

=M@E)C)?*+EW®)CEH)(1+a) + BM(T —

(N(2K)?
K

‘2—‘: =C c®-1- ?) + E(t))) +E (xx(C(t) - E(t))) +M (B(T - M(t)))
3
w +aE(t)? + BM(t)Z)

=T(2K)? + (2K)(2K)(1 + a) + B(T)T — < +a(2K)* + ﬁ(T)z)

8K3
=4TK? +4K(1 + a) + BT? - (T+ 4akK? +BTZ>

=4TK? + 4K(1 + @) + BT? — (8K? + 4aK? + BT?)
=K*(4T — (@ +2)) + 4K(a + 1)
=4K(TK + a + 1) — K?*(a + 2)

dv
- E<0:4K(TK+C¥+1)<K2(a+2)

The inequality 4K(TK + a + 1) < K*(« + 2) specifies a rela-
tionship between the parameters K, T, and « that must hold
for the system to remain stable. The inequality sets a thresh-
old for stability based on the interplay between K, T, and
a. Crossing these thresholds may lead to instability, where
cognitive transitions between stages become unpredictable
or oscillatory. Stability under these conditions implies that,
for appropriate rates of intrinsic and external influences (cap-
tured by K, T, and «), cognitive development as modeled by
the system progresses in a predictable, stable manner. Devia-
tions, such as environmental disruptions or individual chal-
lenges, will diminish over time, allowing the child to achieve
cognitive milestones reliably.

Discussion of Results

The results from the stability analysis of the system of
differential equations describing Piaget’s Theory of Cogni-
tive Development align with and expand on existing theo-
retical and empirical studies in the fields of developmental
psychology and educational modeling. The finding that the
system is stable under the condition 4K(TK + « + 1) < K*(«
+ 2) is consistent with Piaget’s conceptualization of cogni-
tive development as a stage-based process that progresses in
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an orderly and predictable manner (Piaget, 1952). Stability
in this context reflects the self-regulating nature of cogni-
tive development, where children’s intellectual growth moves
toward equilibrium even in the presence of perturbations.
Piaget (1970) proposed stages of cognitive development that
are widely regarded as robust frameworks for understanding
how children’s thinking evolves. These stages provide insights
into the progressive and systematic ways children acquire,
process, and apply knowledge as they grow. The stability in-
dicated by the Lyapunov functional supports this perspective,
suggesting that transitions between stages, such as from con-
crete operational to formal operational, are inherently stable
under normal developmental conditions. This aligns with
Siegler and Alibali’s (2005) assertion that cognitive growth,
while nonlinear, tends to stabilize over time as children inte-
grate new knowledge and skills.

The parameters T (external influences) and « (intrinsic
factors) in the model resonate with findings in the literature
on the role of environmental and personal factors in cog-
nitive development. Vygotsky (1978) emphasized the sig-
nificance of socio-cultural context, which corresponds to T
in the model, in shaping cognitive development. Similarly,
intrinsic factors such as motivation and innate intellectual
capacity («) have been shown to influence the rate and qual-
ity of cognitive transitions (Deci & Ryan, 1985). The stabil-
ity condition underscores the importance of balancing these
influences, as excessive or insufficient external stimulation
can disrupt the equilibrium of cognitive progression. The
stability condition derived from the Lyapunov functional also
has significant implications for education. Stable cognitive
development suggests that curriculum designs based on Pia-
get’s stages can reliably support learners’ intellectual growth.
Educational researchers such as Bruner (1960) have argued
for scaffolding approaches that align with children’s cognitive
stages, which is conceptually similar to optimizing T in the
model. Furthermore, interventions targeting intrinsic moti-
vation («) to satisfy the stability condition are supported by
studies emphasizing the role of learner autonomy in fostering
cognitive resilience (Zimmerman, 2002).

While the results indicate stability under typical con-
ditions, they also highlight the potential for instability if
the parameters deviate significantly from the equilibrium
condition. Bronfenbrenner (1979) highlighted that develop-
mental delays or disruptions are often observed in adverse
environments, such as those affected by poverty or trauma.
This aligns with studies emphasizing the significant impact
of environmental factors on children’s growth and learning.
Addressing these issues requires interventions that enhance
T (e.g., enriched learning environments) and bolster « (e.g.,
targeted cognitive training programs). The use of mathemati-
cal modeling to represent cognitive development is relatively
novel, with few studies directly applying such frameworks to
Piaget’s theory. Thelen and Smith (1994) proposed dynamic
systems theory in developmental psychology, which concep-
tualizes cognitive growth as the outcome of interacting fac-
tors within a dynamic system. Parallels can be drawn between
this framework and other research on the complexity of de-
velopmental processes. This study builds on that foundation
by providing a quantitative tool to predict stability, bridging
the gap between qualitative descriptions of developmental
theories and their mathematical representations.
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MaTtemaTnuyHum nornAag Ha Teopito Miaxe
Ta il HacNigKn gnAa BUKNagaHHA Ta HaBYaHHA

Yinegy O6aci'*PE, [Tarpunia O6i'APPE

'®enepanbHnuit yHiBepcuTeT oCBiTH ANBaHa IKOKy

ABTOpChKNMI BRI A — nusaiitH gocmipkeHHs; B — 36ip ganux; C - crataHanis; D — migroroska pykomcy; E — 36ip kowrtis

Pedepar. Crarrs: 5 c., 14 mxepern.

Iimi. ¥ 1iit cTaTTi MaTeMaTHYHe MOJIETIOBAHHA 3aCTOCOBAHO /10 Teopii Iliayke KOTHITMBHOTO pO3BUTKY Yepes cucTeMy jude-
pennianbHuX piBHAHD. [II1SX0M MOJENOBAHHA NPOrpecy 4epes KOTHiTUBHI cTapii Iliaxe fOCHipKeHHA CIpsAMOBaHE HA OL[iHKY
CTabiIbHOCTi PO3yMOBOTO PO3BUTKY.

Marepianu Ta MeToau. AHai3 cTabiIbHOCTI, BK/IIOYAr04N JIiHIMHI Ta HeTiHIHI MeToxN, Taki sk QyHKUii JIamyHOBa, OKasye,
IJO CUCTeMa IeMOHCTPYE CTabiIbHy MOBEIHKY, IO CBiYUTDb Mpo HepefgdadyBaHi Ta 6e3lepepBHi Mepexofn Mi>K KOTHITMBHIMU
eTalaMI.

PesynpraTu. Pesynbraty 03Ha4awTh, 1o cragil [liaxe € cTabiIbHUMM 32 TUIOBYUX YMOB, 110 MOYKe MATU HACTIAKM /I pO3-
POOKM OCBITHIX BTPy4aHb Ha OCHOBI KOTHITMBHOTO PO3BUTKY.

BucHoskn. Lleit minxin 3abesneuye KibKicHy OCHOBY U1l pO3yMiHHA KOTHITMBHOI'O PO3BUTKY T J10r0 CTabi/IbHOCTI B OCBiT-
HbOMY KOHTEKCTI.

Kiro4oBi cmoBa: KOrHITUBHMIT PO3BUTOK, Teopis Iliaxke, MaTeMaTiyHe MOJIe/IOBAaHH, aHa/Ii3 CTabIbHOCTI.
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