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Abstract

The logistics sector has to master the so-called twin transition. This simultaneous
transformation towards sustainability and digitalisation is challenging, as it requires a
sufficient number of suitably qualified labour. Higher education institutions play a key role in
this, having typically adapted the curricula of their logistics degree programmes to emphasise
topics related to the twin transition. However, this does not necessarily guarantee that enough
young people will be attracted to these programmes and choose to study logistics. In order to
successfully accomplish the twin transition, the study motives of potential students must also
be considered when designing curricula. Therefore, a survey was carried out among first-year
students of bachelor's and master's programmes in logistics at an Austrian university of
applied sciences to identify their reasons for studying. A multidimensional approach is taken,
combining different dimensions of motives for studying, such as self-transcendent, self-
oriented and extrinsic motives. This allows the results to be compared with motivational
mindset profiles as defined in the literature. The results suggest that there are two distinct
groups of logistics students. One group mainly wants the study programme to help them
achieve their career goals. The other group also wants to improve their own personal
situation, but additionally that of society. When designing a student-centred curriculum, both
groups should be given due consideration.

Keywords: study motives, motivational mindsets, logistics
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Introduction

The logistics industry plays a vital role in any economic system by ensuring that goods are
available in the right quantities, at the right time and in the right place. In recent years, the
twin transition — the combination of digitalisation and environmental sustainability — has
grown in importance in logistics (Radaviciute & Meidute-Kavaliauskiene, 2025). Innovation
within the framework of the twin transition potentially offers opportunities to increase the
efficiency and effectiveness of logistics processes and reduce the ecological footprint. New
occupational fields and job profiles that are emerging as a consequence, require new skills in
the workforce (Graf et al., 2025). Higher education institutions have an important role to play
in this regard by adapting their curricula accordingly (Gajsek & Mrugalska, 2026). On the
one hand, it must be ensured that the skills relevant to the professional field are taught in the
study programs. On the other hand, potential students should be motivated to study logistics
so that sufficient skilled workers are available to master the twin transition. To achieve this, a
student-centred curriculum design is an important foundation. Student centred learning,
teaching and assessment respects and attends to the diversity of students and their needs
(ENQA et al., 2015). A starting point for a good understanding of the students and their needs
is to examine the motives behind their choice of study program. This paper therefore
examines the study motives of logistics students.

Methodology

There are two basic approaches to gaining an understanding of the study motives of logistics
students (Howard & Hoffman, 2017): The first option is a variable-centred approach, which
essentially analyses the relationship between two variables, for example, between a study
motive and academic success (e.g. Kennett et al., 2013). In contrast, the person-centred
approach involves forming distinct groups of students based on their study motives (e.g.
Wormington et al., 2012). When designing a student-centred curriculum, it is essential to
know which student groups are represented in the program in order to address the specific
needs of these groups. It seems plausible to assume that study motives are an essential
determinant of students' needs in relation to their studies. For example, if someone chooses a
particular study program in order to contribute to environmental issues later on, the
curriculum should give these topics due consideration. This not only contributes to the choice
of study programme, but also motivates students to pursue their studies and complete them
successfully. Thus, this paper takes a person-centred approach to identify characteristic
groups of students.

A survey of first-year logistics students is used to identify characteristic groups of students
based on their study motives. The theoretical basis for forming characteristic groups of
students is the concept of motivational mindsets according to Hudig et al. (2020), which
defines motivational mindsets based on the importance of certain dimensions of study
motives. Three dimensions of study motives are considered relevant, namely self-
transcendent motives, self-oriented motives, and extrinsic motives. Self-transcendent motives
are defined as a desire to learn in order to make a positive contribution to the world. Students
want to gain skills that they can use in their future jobs to help others (Yeager et al., 2014). In
short, the student wants to improve society. Self-oriented motives refer to the desire to study
in order to expand one's knowledge of the world, become an independent thinker and learn
more about one's own interests (Yeager et al., 2014). In other words, the student aims to be
enabled. Extrinsic motives for going to university focus on getting a good, well-paid job in
the future, as well as having fun and making new friends (Yeager et al., 2014). Essentially,
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the student strives to improve the own situation. Hudig et al. (2020) conducted a survey
among first-year university students and used cluster analysis to identify four meaningful
motivational mindsets, which they refer to as high impact mindset, low impact mindset,
social impact mindset, and self impact mindset. Table 1 shows how these motivational
mindsets result from the combination of the importance of the dimensions of study motives.
The results were adapted to achieve a simplified representation for the benefit of logical
consistency. For the high impact mindset, all three dimensions of study motives are relatively
important. The study program is chosen to become enabled to improve one's own situation
and society. For the low impact mindset, none of the dimensions of study motives are
important. Basically, for that person, the reason for studying is unclear. For the social impact
mindset, self-transcendent and self-oriented motives are relatively important, i.e., the study
program is chosen to become enabled to improve society. For the self impact mindset, self-
oriented and extrinsic motives are relatively important. Therefore, the study program is
chosen to become enabled to improve one's own situation.

Table 1
Theoretical Framework
Dimensions of study motives
Self-transcendent Self-oriented i .
. . Extrinsic motives
motives motives
n
3 High impact mindset Important Important Important
E
E Low impact mindset Not important Not important Not important
= Social impact mindset Important Important Not important
.%
s Self impact mindset Not important Important Important

Note. Adapted from Hudig et al., 2020

The work of Hudig et al. (2020) refers to Business Administration Bachelor's degree students
in the Netherlands. This paper surveys students of bachelor's and master's programmes in
logistics at an Austrian university of applied sciences. The same concept of motivational
mindsets is applied to find out whether different results can be observed for logistics students.

Findings

A survey was conducted among first-year students in logistics in 2023, 2024, and 2025,
resulting in 198 evaluable questionnaires. The questionnaire asked three questions for each of
the dimensions of study motives. For self-transcendent motives, they relate to the importance
of “doing something for the environment,” “interest in sustainability,” and “contributing to
society,” and for self-oriented motives, they refer to the importance of “personal
development,” “being able to pursue career aspirations,” and “developing new things.” The
questions on extrinsic motives relate to the importance of achieving “high income,” “job
security,” and “high reputation.” The importance was rated on a 5-point Likert scale (1 = very
important, 5 = very unimportant). A dimension of study motive is considered to be
“important” for a respondent if the mean value of the ratings of the corresponding three
questions is less than 3.
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Figure 1 summarizes the results. The three circles represent the three dimensions of study
motives. Of particular interest are the overlapping areas of the circles, as motivational
mindsets result from the combination of the importance of the dimensions of study motives.
The numbers indicate the responses that consider the respective dimension or combination of
dimensions to be “important.” The number outside all circles means that no dimension of
study motives is “important.” For example, the area where all three circles overlap represents
the high impact mindset, i.e., the motivational mindset for which self-transcendent motives,
self-oriented motives, and extrinsic motives are considered “important.” With 98
respondents, this is the dominant motivational mindset, followed by the self-impact mindset
with 64 respondents. The other two motivational mindsets only have 5 and 4 respondents,
respectively. All other areas that are not defined as motivational mindsets also play a
subordinate role. Only 18 students, for whom extrinsic motives are exclusively “important,”
form a noteworthy, albeit subordinate, group.

Figure 1
Empirical Results

Responses
indicating
self-
transcendent
motives are
important

High
impact
mindset

98

64

Self-impact
mindset

Responses
indicating
extrinsic
motives are

Responses important
indicating 4

self-oriented Low

motives are impact
important mindset

The results confirm the importance of high-impact and self-impact mindsets, but not low-
impact and social-impact mindsets. The figures also show that there is no need to define
further mindsets.

Conclusion

The results suggest that logistics students can be divided into two distinct groups. Almost half
of the students have a high-impact mindset. This indicates that they believe that studying will
improve both their own situation and that of society. Nearly one third of students have a self-
impact mindset, meaning they believe studying mainly enables them to improve their own
situation. These results differ from those in the literature, as neither the social impact mindset
nor the low impact mindset played an important role among the students under study. It can
be hypothesised that the results are specific to logistics students. A logistics degree
programme typically aims to be of great value for future career development and logistics is
currently undergoing a transformation in which sustainable business practices are becoming
increasingly important. Against this background, the results appear plausible. For
programmes in logistics and related subjects, this means that practical relevance and
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sustainability must be properly incorporated into the curricula. A notable limitation of this
study is that it only surveyed students who had already decided to study logistics. To reach
other interested groups in the future, the motives of students who decided against studying
logistics should also be examined.

Declaration of Generative Al and Al-Assisted Technologies in the Writing Process
The authors declare that DeepL Translator and Deep Write were used to assist with

translation, correct grammatical and spelling errors, and rephrase statements for accuracy and
clarity. No other Al or Al-assisted technologies were used to generate content.
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Abstract

Multidrug resistance and cancer recurrence remain critical challenges in ovarian cancer therapy.
To address these issues through innovative, practice-based biomedical education, this study
integrates simulation-based learning using ovarian cancer cell lines to explore the therapeutic
potential of Pien Tze Huang (PZH), a traditional Chinese medicine. Building on prior research
into high-grade serous ovarian cancer, we focused on endometrioid ovarian carcinoma using
cisplatin-sensitive (A2780s) and cisplatin-resistant (A2780cp) cell lines. Students engaged in
professional laboratory simulations including colony formation to assess PZH’s time- and
dose-dependent effects on cell proliferation and migration. Immunohistochemistry using PD-
L1 antibody (Dako 22c3) and Leica BOND detection system enabled learners to investigate
molecular expression patterns without ethical or safety concerns associated with human tissue.
Results revealed enhanced collateral sensitivity in resistant cells and reduced IC50 values
following prolonged PZH expo-sure, suggesting modulation of cell cycle and PD-L1
expression. This innovative simulation-based approach offers a safe, ethical, and trend-forward
model for biomedical science education, empowering students with hands-on experience in
cancer pharmacology and molecular diagnostics. It promotes critical thinking, technical
proficiency, and professional readiness in a con-trolled, reproducible environment, bridging the
gap between theoretical knowledge and clinical application.

Keywords: simulation-based learning, ovarian cancer cell lines, Pien Tze Huang, PD-L1
expression, immunohistochemistry
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Introduction

Ovarian cancer is a significant global health issue, with epithelial carcinoma comprising
approximately 90% of cases. Among these, endometrioid carcinoma is a common subtype. The
World Ovarian Cancer Coalition (2022) projects over four million deaths by 2040, with high
incidence in regions like Northern Africa and Eastern Asia. While traditionally affecting
middle-aged women, recent data show rising cases among premenopausal females, making it
the third most prevalent carcinoma in women (Koppikar et al., 2023).

Despite the common use of CA125 test for follow-up, its limitations in screening restrict its
utility. Other biomarker tests suffer from a lack of specificity. Treatment is further complicated
by multidrug resistance to platinum-based drugs. Cancer, which often presents late, contributes
to high mortality with median survival under 3.5 years, and remission typically occurs within
1 to 1.5 years post-chemotherapy (Garzon et al., 2020).

To address these challenges, this study introduces a simulation-based teaching model for
biomedical science students, centered on the therapeutic potential of Pien Tze Huang (PZH), a
traditional Chinese medicine with anti-inflammatory and anti-carcinogenic effects (Huang et
al., 2016). PZH has demonstrated efficacy in colorectal (Gou et al., 2023), breast (Yan et al.,
2023), lung (Chen et al., 2022), and bone cancers (Zhang et al., 2013). This research
investigates its effects on endometrioid ovarian carcinoma using A2780s (cisplatin-sensitive)
and A2780cp (cisplatin-resistant) cell lines. The study aims to: (1) assess time- and dose-
dependent effects of PZH on cell viability and migration; (2) compare responses between
sensitive and resistant cell lines. It utilizes cell culture, processing and immunohistochemistry
test using PD-L1 antibody, quantified using Tumor Proportion Score (TPS) and staining
intensity.

This simulation-based model offers students hands-on experience in cancer pharmacology, cell
culture handling and immunohistochemistry, without ethical concerns of using real human
tissue. It integrates medicine with laboratory techniques for image analysis, fostering critical
thinking and technical skills in a re-producible, professional setting. The study contributes to
PD-L1 research as a biomarker and immunotherapy target, encouraging interdisciplinary
exploration and innovation in biomedical education.

Literature Review

Understanding ovarian cancer requires not only studying tumor biology but also building
strong training models for students and researchers. The way cancer cells are grown in the lab
can change how they respond to drugs. For example, A2780 ovarian cancer cells show different
multidrug-resistance (MDR) behaviors when grown in flat 2D dishes compared to 3D cultures.
This means that the learning environment must teach students how culture conditions can affect
drug testing and interpretation (Koshkin et al., 2021). Since ovarian cancer often comes back
after chemotherapy, training models that highlight resistance mechanisms are important for
preparing learners to think critically about treatment challenges (Garzon et al., 2020).

Traditional Chinese Medicine (TCM), especially PZH, provides another teaching opportunity.
PZH has been shown to influence immune signaling in sepsis models through bile acid—
mediated pathways (Li et al., 2024). In cancer studies, PZH and related compounds can trigger
cell death and reduce tumor growth (Chen et al., 2022; Gou et al., 2023; Yan et al., 2023; Zhang
et al., 2013). These findings can be turned into training exercises where students practice dose—
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time viability assays, migration studies, and immunohistochemistry to see how TCM
compounds affect cancer cells (Xu et al., 2025). However, learners must also understand how
routine lab steps, like trypsinization, can change cell proteins and influence results if not
carefully standardized (Huang et al., 2010).

Checkpoint biology is another area where training is essential. PD-L1 testing is widely used to
guide immunotherapy. Studies show that antibodies like Dako 22C3 can be used across
different staining platforms if protocols are adjusted, which is a valuable lesson in assay
reliability (Ilie et al., 2017). Teaching students how to measure PD-L1 consistently prepares
them for real-world applications, especially as new therapies such as bispecific CAR-T cells
targeting PD-1 and C-Met are developed (Yang et al., 2025).

Together, these studies support a simulation-based training framework. By combining lessons
on MDR, TCM compounds like PZH, standardized lab techniques, and checkpoint assays,
learners can practice connecting biology, pharmacology, and immunology. This approach not
only improves reproducibility but also helps future biomedical scientists understand how
research decisions impact cancer treatment outcomes (Gou et al., 2023; Yan et al., 2023).

Methodology
Cell Lines

This study used cisplatin-sensitive A2780s and cisplatin-resistant A2780cp hu-man ovarian
cancer cell lines to evaluate the therapeutic effects of PZH on endometrioid ovarian carcinoma.
A2780s, derived from untreated patients, models drug sensitivity, while A2780cp, developed
via prolonged cisplatin exposure, models resistance through enhanced drug efflux. The well-
characterized lines allow students to study drug responses mechanisms safely without human
tissues. Using these models supports simulation-based biomedical education by enabling
hands-on experience in cancer pharmacology and biomedical research, fostering professional
skills and critical analysis.

Culture Medium

Complete medium was prepared using Dulbecco's Modified Eagle Medium (DMEM; Cat.
11965-084) supplemented with 10% fetal bovine serum (FBS; Cat. A56707-01) and 1%
antibiotic-antimycotic (Cat. 15240062). DMEM provides essential nutrients, vitamins, salts,
and high glucose, supporting the growth of mammalian cells, including the ovarian cancer lines
used. Sodium bicarbonate buffers pH to physiological levels (7.0-7.4) under 5-10% CO-, with
phenol red serving as a pH indicator; yellowing signals acidity or CO- shifts, prompting me-
dium changes. FBS enriches the medium with growth factors and proteins, with formulation
following reference standard (Koshkin et al., 2021).

Cell Culture

A2780s and A2780cp ovarian cancer cell lines were thawed at 37°C using a water bath, then
cultured in flasks under standard conditions (37°C, 5% COx). Cells were passaged at 70—80%
confluence based on doubling times: A2780s (2—5 days) and A2780cp (5—7 days), reflecting
slower growth due to cisplatin resistance (Xu et al., 2025). PBS (Cat. 10010023) was used to
rinse cells before adding 0.25% trypsin-EDTA (Cat. 25200-056) for detachment. Over-
trypsinization was avoided to preserve surface proteins like PD-L1 (Huang et al., 2010). Cells
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were centrifuged (200g, 5 min), resuspended, and subcultured with even distribution.
Morphologically, A2780s showed epithelial traits; A2780cp appeared round.

PZH Preparation

PZH stock solution was prepared at 20 mg/ml by dissolving 300 mg of powder in 15 ml PBS
(pH 7.4) and sonicated for 30 minutes at 70 Hz to ensure complete dissolution (Li et al., 2024).
To preserve stability and prevent freeze-thaw damage, stocks were stored at 4°C in the dark or
used promptly. Using PBS at physiological pH protects active components and prevents
osmotic stress, simulating oral ingestion. Before application, the solution was warmed to 37°C,
centrifuged, and diluted with pre-warmed medium for cell treatment. This method instructs
students in precise, reproducible drug preparation essential for cancer research. The micro-
scopic images of cell morphology were obtained from Figure 1 and 2.

Figure 1
Microscopic Photo of A2780s Cell Morphology

Figure 2
Microscopic Photo of A2780cp Cell Morphology

Colony Formation Assay

The colony formation assay evaluated cancer cell growth by measuring colony development in
vitro. For this, 2,000 cells were evenly seeded per well in 6-well plates with 1.5 ml complete
medium, using manual counting verified by an auto-mated cell counter (LUNA II) to ensure
accuracy and viability. After 24 hours, cell adhesion was confirmed before applying PZH in six
concentrations (0 to 1500 pg/ml) diluted in 500 pl warmed medium, added without removing
existing medium. Half maximal inhibitory concentrations, the concentrations of PZH that
reduce the number of cell colonies by 50% (IC50) in A2780s and A2780cp cell lines were
determined. This method teaches students the precise cell handling and dose-response testing
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critical for cancer research. Arrangement of the 6-well plate for colony formation assay was
shown in Table 1.

Table 1
Arrangement of the 6-Well Plate for Colony Formation Assay
Well 1 Well 2 Well 3
PZH 0 pg/ml (control) PZH 300 pg/ml PZH 600 pg/ml
0 pl PZH with 500 pl of complete | 30 ul PZH with 470 ul of complete | 60 pul PZH with 440 pl of complete
medium medium medium
Well 4 Well 5 Well 6
PZH 900 pg/ml PZH 1200 pg/ml PZH 1500 pg/ml

90 ul PZH with 410 pl of complete | 120 pl PZH with 380 ul of | 150 ul PZH with 350 pl of complete

medium complete medium medium

Cell Block Preparation, Tissue Processing and Sectioning

To prepare cell blocks for staining, ovarian cancer cells (A2780s and A2780cp) were treated
with PZH at control (0 pg/ml) and IC50 doses (1200 pg/ml for A2780s, 900 pg/ml for A2780cp)
at 70% confluence. After 24 hours, cells were fixed with 10% buffered formalin for 30 minutes,
scraped, and centrifuged. HistoGel (3%) was liquefied, cooled to 37°C, and mixed with the
pellet to form a firm gel block, avoiding overheating to preserve protein integrity. The gel block
was trimmed, wrapped, and processed using the Epredia processor, ensuring deep tissue
penetration for uniform fixation. After wax infiltration, blocks were embedded in molds with
care to avoid sample carryover. Sections were cut at 4um, floated in a 50°C water bath, and
mounted on poly-L-lysine-coated slides to pre-vent detachment during IHC staining (Agilent
Technologies, 2021). Control and IC50 samples were placed on the same slide (Figure 3).

Figure 3
Tissue Sections on Positively Charged Slides

H&E Staining and IHC Staining of PD-L1

Before PD-L1 IHC staining, H&E stain was performed to confirm specimen quality and
presence of over 100 viable tumor cells. Slides were dewaxed, rehydrated, and stained with
Harris hematoxylin and eosin to visualize cell structures and ensure suitability for THC.
Enzyme-based retrieval was avoided to protect PD-L1 epitopes. IHC staining followed Leica’s
Bond Polymer Refine protocol (DS9800), using Dako’s PD-L1 Clone 22C3 antibody (M3653)
at 1:50 dilution. Detection involved HRP-linked polymer and DAB substrate, followed by
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hematoxylin counterstaining which showed in Figure 4. Tonsil tissue served as a positive con-
trol (Agilent Technologies, 2021). PD-L1 was expressed in control A2780s and A2780cp
blocks, but reduced in A2780cp treated with PZH at IC50, suggesting downregulation of PD-
L1 (Yang et al., 2025).

Figure 4
Microscopic Appearance of Cells With I[HC Staining
HIER, citrate at pH 6.0, microwave 30 mins HIER, at pH 8.0, microwave 30 mins
&
Qo
N
3
control SN s o 08 control €50
1 5
\
*  Control ‘ ICS0 : Control 1CS0
Results

This study used colony formation assays to determine IC50 of PZH in cisplatin-sensitive
A2780s and cisplatin-resistant A2780cp ovarian cancer cell lines. Results showed lower IC50
values at 48 hours than at 24 hours for both lines, indicating a time-dependent effect. A2780cp
had lower IC50 values than A2780s, suggesting greater sensitivity to PZH despite its drug-
resistant nature. Statistical analysis using F-tests and type II t-tests confirmed significant
differences in IC50 between 24 and 48 hours for both cell lines (p <0.05), and between A2780s
and A2780cp at 24 hours. H&E staining was used to confirm sample adequacy before PD-L1
IHC staining was performed on a total of 12 cases. Due to extensive cell death at 48 hours, IHC
was only performed on 24-hour samples. This decision taught students to critically assess
specimen quality and interpret viability-linked biomarkers like PD-L1. The workflow
emphasized hands-on learning in experimental design, statistical analysis, and histological
validation, the core competencies in biomedical science education.

To validate PD-L1 immunohistochemistry (IHC), tonsil tissue was used as an internal positive
control, following the Dako 22c3 interpretation guide (Agilent Technologies, 2021). Known
for PD-L1 expression in germinal centers, tonsil samples confirmed reagent and system
reliability. Staining intensity was graded from 1+ to 4+, with our control showing a strong 4+
dark brown membrane signal. This step taught students the importance of internal controls to
ensure reproducibility and accuracy in IHC protocols. After confirming cell block quality via
H&E staining, IHC was performed on A2780s and A2780cp cell blocks using the optimized
protocol. PD-L1 expression was observed in both control and IC50-treated samples at 24 hours,
suggesting baseline expression in ovarian cancer cells (Figure 5). This aligned with previous
findings [12], where PD-L1 was detected at medium levels in A2780s via flow cytometry.
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Figure 5
Microscopic Appearance of Cells With PD-L1 Expression

Tumor Proportion Score (TPS) was calculated using the Dako formula: TPS (%) = (PD-L1-
stained viable tumor cells / total viable tumor cells) x 100% Only mem-brane-stained, viable
cells were counted, excluding cytoplasmic and necrotic cells. All samples exceeded the
minimum 100-cell threshold, ensuring valid scoring. A2780s consistently showed 1+ intensity
and 100% TPS across trials. A2780cp also showed 100% TPS, but with reduced staining
intensity post-PZH treatment (from 3+/2+ to 1+), indicating a possible downregulation of PD-
L1.

Students learned to assess staining quality, quantify biomarker expression, and interpret semi-
quantitative data. The experiment also confirmed antibody-platform compatibility, confirming
that Dako 22¢3 could be used with the Leica BOND system under specific conditions: 1:50
antibody dilution, overnight incubation at 4°C, citrate buffer (pH 6.0), and extended incubation
steps. This rein-forced the importance of protocol optimization and adaptability in translational
research.

Discussion

This study revealed that PZH had greater efficacy at 48 hours than at 24 hours, with
significantly lower IC50 values in both cisplatin-sensitive (A2780s) and cisplatin-resistant
(A2780cp) ovarian cancer cell lines. Students learned that prolonged drug exposure enhances
therapeutic impact, possibly due to cumulative stress, reactive oxygen species (ROS) buildup,
and activation of apoptotic pathways like caspase 2 and 3. These findings highlight the
importance of time-dependent drug action and cell cycle coverage in cancer pharmacology.

A2780cp showed greater sensitivity to PZH than A2780s, introducing students to the concept
of collateral sensitivity, where drug-resistant cells become vulnerable to unrelated compounds.
This was linked to altered metabolism, slower proliferation, and stress adaptation. Students
also explored how glycosylation differences and signaling pathway modulation (e.g., PI3K/Akt,
NF-kB) may influence drug uptake and resistance reversal.

The study emphasized hands-on learning in experimental design, statistical analysis, and
staining interpretation, encouraging students to connect traditional medicine with modern
cancer biology and explore mechanisms behind drug efficacy and resistance. Students explored
how PZH may influence PD-L1 expression and cancer cell death through molecular pathways.
Ginsenosides in PZH, such as Rg3 and Rb1, were shown to suppress cytokines like IL-6 and
IL-8 via NF-xB and MAPK/p38 inhibition, promoting apoptosis. A2780cp cells exhibited
lower p38 levels than A2780s, possibly linked to drug resistance. This introduced learners to
the role of signaling pathways in immune evasion and cancer progression.
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Minimal changes in PD-L1 expression observed via IHC led to discussions on microRNA
regulation, especially miR-424, and its impact on PD-L1 levels. Stu-dents learned how
cytokines like IFN-y activate JAK/STAT signaling, influencing PD-L1 expression and immune
response. To validate these findings, students proposed molecular assays such as qPCR and
Western blotting. They are suggest-ed to further practice RNA extraction, cDNA synthesis, and
protein quantification, reinforcing skills in experimental design, biomarker analysis, and
pathway investigation. This hands-on approach deepened their understanding of how tra-
ditional compounds like PZH interact with modern cancer biology.

Conclusion

This study showed that PZH reduced cell growth in both A2780s and A2780cp ovarian cancer
cell lines in a time- and dose-dependent manner. The colony formation assay revealed lower
IC50 values at 48 hours compared to 24 hours, highlighting the importance of prolonged drug
exposure. Interestingly, the cisplatin-resistant A2780cp cells were more sensitive to PZH than
the cisplatin-sensitive A2780s, introducing students to the concept of collateral sensitivity. PD-
L1 immunohistochemistry confirmed baseline expression in both cell lines, with reduced
staining intensity in A2780cp after PZH treatment, suggesting possible downregulation.

Implications

The findings suggest that PZH may have therapeutic potential in overcoming drug resistance
in ovarian cancer, while also serving as a valuable teaching tool. Students learned how
traditional medicine can be studied with modern biomedical techniques, gaining skills in cell
culture, drug preparation, statistical analysis, and immunohistochemistry. This hands-on
training reinforced critical thinking about drug efficacy, biomarker expression, and the
complexity of cancer pharmacology.

Limitations

The study was limited by focusing on only two cell lines. PD-L1 changes were minimal and
assessed only at 24 hours due to extensive cell death at 48 hours, which restricted deeper
analysis of time-dependent biomarker regulation.

Recommendations

Future student-led experiments should expand to additional ovarian cancer cell lines and
include molecular techniques to validate PD-L1 regulation and pathway involvement. Longer
treatment durations and combination studies with other drugs could help clarify the
mechanisms of collateral sensitivity. Incorporating assays for apoptosis, ROS generation, and
signaling pathways (e.g., PI3K/Akt, NF-xB, JAK/STAT) would provide a more complete
picture. From an educational perspective, integrating these advanced methods into training will
further strengthen biomedical research skills and prepare students for translational cancer
studies.

Declaration of Generative Al and Al-Assisted Technologies in the Writing Process

The author declares that the Al-assisted writing software of Microsoft Copilot, was used in
proofreading and refining the language used in the manuscript. The usage was limited to
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correcting grammatical and spelling errors and rephrasing statements for accuracy and clarity.
The author further declares that, apart from that, no other Al or Al-assisted technologies have
been used to generate content in writing the manuscript. The ideas, design, procedures,
findings, analyses, and discussion are originally written and derived from careful and
systematic conduct of the research.
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Abstract

Generative Al is increasingly being adopted in education for lesson preparation, instructional
material development, and feedback support, while also raising concerns about academic
integrity, fairness in assessment, and data protection. This study examines the structure of
teachers’ and students’ expectations (perceived benefits) and anxieties (perceived risks)
regarding pedagogical uses of generative Al, and how these perceptions changed over time. We
conducted two nationwide repeated cross-sectional online surveys in Japan in March 2024 and
March 2025. In both waves, ten benefit items and ten risk items were measured on five-point
Likert scales, and differences between teachers and students as well as year-to-year changes
were compared. Perceived benefits were generally high in both groups, but students
consistently reported higher levels than teachers, with a larger increase from 2024 to 2025. In
contrast, teachers reported relatively higher concerns in governance-related domains, including
output accuracy and reliability, cheating and plagiarism, privacy, and the risk of being wrongly
suspected of misconduct, whereas students expressed comparatively stronger concerns about
face-to-face learning and the changing role of teachers. Overall, the findings suggest that the
diffusion of generative Al in education is characterized by the parallel salience of perceived
benefits and anxieties rather than a simple trade-off.

Keywords: generative Al, education, teachers and students, risk and benefit perception,
repeated cross-sectional survey
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Introduction

The educational use of generative Al is rapidly expanding across contexts such as lesson
preparation, instructional material development, feedback support, and support for exploratory
learning. In recent years, general-purpose conversational Al has become available in
educational settings, heightening awareness of its potential for both learner support and teacher
support. At the same time, these technologies are not merely instruments for efficiency or labor-
saving; they also bring to the fore issues that bear on the reliability and fairness of education,
including misinformation and bias, academic misconduct, copyright, protection of personal
data, and accountability.

In this regard, policy documents issued by international organizations and governments point
in broadly convergent directions. UNESCO (2023) notes that while generative Al can expand
possibilities for education and research, it entails risks related to learner data protection,
transparency, bias, age-appropriate use, and educational institutions’ capacity to validate and
evaluate tools, and it emphasizes the need for institutional arrangements grounded in human-
centered and rights-based principles. Japan’s Ministry of Education, Culture, Sports, Science
and Technology (MEXT) (2024), in its Guidelines on the Use of Generative Al in Primary and
Secondary Education (Ver. 2.0), does not advocate uniform prohibition or mandatory use;
rather, it assumes appropriate use aligned with educational objectives and calls for careful
attention to information security, personal data protection, copyright, and fairness in
assessment. OECD (2023) likewise treats the impact of generative Al not as a matter confined
to individual classrooms but as a coherent governance challenge for the education system as a
whole. In addition, the U.S. Department of Education’s Office of Educational Technology
(2023) underscores the importance of maintaining “human in the loop” decision-making. Taken
together, generative Al in education is positioned as a domain in which the realization of
educational benefits and institutional responses to accompanying risks must be advanced in
tandem.

This institutional attention is also driven by the expansion of actual use in educational practice.
According to Pew Research Center (2025), the share of U.S. adolescents aged 13—17 who
reported having used ChatGPT for schoolwork increased from 13% in 2023 to 26% in a fall
2024 survey. This indicates that generative Al is increasingly permeating educational practice
as a learning-support tool. At the same time, issues such as the authenticity of submitted work,
the credibility of assessment, and the incorporation of misinformation warrant further
examination through policy analysis and empirical research.

A central point, therefore, is that “expectations” and “anxieties” regarding generative Al cannot

be reduced to a single evaluative dimension; the two can become salient in parallel. In particular,
teachers and students occupy contrasting positions and bear different responsibilities. Teachers,

as key actors responsible for institutional operation, are likely to be especially sensitive to risks

tied to fairness in assessment, academic integrity, information management, and accountability.

Students, by contrast, may more readily experience the benefits of learning support and
assistance with assignment production, while also harboring concerns that the labor-saving use

of Al may weaken processes of thinking and trial-and-error that deepen understanding, leaving
learning at a more superficial level, as well as concerns about Al use being regarded as

misconduct. Accordingly, to design learning environments appropriately in the era of
generative Al, it is necessary to capture teachers’ and students’ perceived benefits

(expectations) and perceived risks (anxieties) within a common analytical framework.
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Motivated by this problem awareness, the present study aims to provide empirical evidence,
grounded in the perceptions of educational stakeholders, for debates on how educational
practice and institutional design should be reconfigured in an educational environment where
the diffusion of generative Al is assumed, including the integration of task design, assessment
design, information management, and rules for use.

Literature Review

Recent scholarship on the pedagogical use of generative Al can be broadly classified into three
strands: (1) empirical studies focusing primarily on students’ perceptions and patterns of use,
(2) review and conceptual work that surveys educational opportunities and challenges
associated with generative Al, and (3) studies examining teachers’ perspectives, including
research that directly compares teachers and students. Taken together, research on generative
Al in education has expanded rapidly; however, studies that simultaneously capture both
stakeholder differences in perceptions and their changes over time remain limited.

First, empirical research has largely centered on students’ perceptions and usage practices.
Chan and Hu (2023), drawing on a survey of university students in Hong Kong, reported that
students tend to evaluate generative Al positively, recognizing benefits such as learning support,
writing assistance, and idea generation, while also expressing concerns about accuracy, privacy,
ethics, and potential effects on self-development. Stohr et al. (2024) similarly analyzed
adoption and perceptions of Al chatbots in higher education, documenting that increased use
and expectations of effectiveness coexist with concerns about impacts on learning. Ravselj et
al. (2025), based on a large-scale international online survey of 23,218 higher-education
students across 109 countries and territories, found that students primarily used ChatGPT for
brainstorming, summarization, and literature search, while also demonstrating awareness of
limitations and issues related to ethics and regulation. Collectively, these findings suggest that,
among students, generative Al is relatively strongly perceived as a useful learning-support tool,
whereas among teachers, more cautious responses may be prevalent due to concerns about
fairness in assessment, academic misconduct, and potential impacts on the quality of learning.

Second, review and conceptual studies locate this duality within a broader theoretical context.
Kasneci et al. (2023) argue that while large language models in education may enable
personalized learning support and increased learner engagement, such benefits are inseparable
from challenges including output limitations and inaccuracies, bias, potential misuse, and the
need for ongoing human oversight and critical thinking. Schei et al. (2024), in a scoping review
of 24 empirical studies on higher-education students’ use of Al chatbots, confirmed growing
scholarly attention to the topic and highlighted the lack of observational studies as well as the
need for sustained and more fine-grained research capable of capturing effects on learning
processes and outcomes. In other words, prior work has begun to treat generative Al not merely
as an object of technology acceptance, but as an issue tied to the reconfiguration of learning
processes, assessment, and educational practice; nevertheless, empirical verification remains
at a developing stage.

Third, studies addressing teachers’ perceptions and teacher—student comparisons are increasing,
but the quantitative evidence base remains relatively limited. Shata and Hartley (2025),
examining higher-education faculty, identified factors associated with adoption and non-
adoption of generative Al and showed that faculty attitudes and behavioral intentions are
shaped not only by perceived usefulness but also by trust and social influence. This suggests
that teachers’ perceptions are formed within social and organizational contexts that condition
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judgments about reliability, appropriateness, and institutional fit. Haroud and Saqri (2025), in
a comparative study of students and teachers in Moroccan higher education, reported that
acceptance and evaluation of generative Al are not uniform across groups: students tended to
rate usefulness more positively, whereas teachers adopted a more cautious stance, particularly
regarding potential impacts on thinking skills and interpersonal competencies that are essential
for learning. However, such comparative studies often remain confined to specific countries,
institutions, and higher-education contexts, limiting their generalizability across educational
stages and institutional settings.

In light of the above, at least three gaps remain in the literature. First, much of the empirical
evidence is student-centered, and studies that compare teachers and students within a common
analytical framework remain insufficient. Second, most existing studies rely on one-time cross-
sectional surveys, and few examine year-to-year changes using the same measurement
instrument. Third, research has tended to focus on higher education, and evidence is still limited
on how perceived benefits (expectations) and perceived risks (anxieties) can be measured
simultaneously across broader educational contexts, including secondary education.
Accordingly, there is clear scholarly value in research that targets both teachers and students,
uses a unified question design to capture expectations and anxieties in tandem, and examines
how these perceptions evolve over time. Responding to this gap, the present study aims to
connect debates on generative Al in education not to abstract, generalized arguments for or
against adoption, but to evidence-informed discussions of implementation and institutional
design grounded in stakeholder perceptions within educational settings.

Research Concept

Drawing on the research gaps identified in the previous chapter, this study conceptualizes
perceptions of the educational adoption of generative Al along two dimensions, namely
perceived benefits and perceived risks, and examines differences between teachers and students
as well as changes over time. The central premise is that attitudes toward generative Al should
not be captured on a single pro—con continuum; rather, they are better understood as a
multifaceted perceptual structure in which expectations and anxieties can coexist. In other
words, as generative Al diffuses, it may heighten expectations regarding learning support and
efficiency while simultaneously making salient concerns related to fairness in assessment,
information management, and the quality of learning. Based on this premise, the present study
positions the educational use of generative Al not merely as technology acceptance, but as a
form of social transformation that implicates both educational practice and institutional
governance.

To capture this perceptual structure, we conducted two waves of a nationwide repeated cross-
sectional survey in Japan using an identical study design in 2024 and 2025. The first wave was
administered from March 21 to March 25, 2024, and the second from March 12 to March 19,
2025. Respondents included students aged 15 and above and teachers employed across a wide
range of educational institutions, including junior high schools, high schools, vocational
schools, professional training colleges, universities, graduate schools, and other educational
settings, thereby covering key stakeholders in education. Both waves were implemented as
online surveys. To ensure data quality, responses with extremely short completion times or
highly uniform response patterns were excluded. As a result, the 2024 survey yielded 6,939
valid responses out of 8,769 submissions (4,323 students and 2,616 teachers), and the 2025
survey yielded 7,231 valid responses out of 9,044 submissions (4,725 students and 2,506
teachers). In addition to securing samples in the several-thousand range in both waves,
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administering the surveys in March in both years enhanced comparability across waves (see
Table 1).

The analysis focuses on perceived benefits and perceived risks regarding generative Al. For
perceived benefits, we used items related to expanding possibilities for education and learning,
improving learning outcomes, future usefulness, and changes in learning paradigms. For
perceived risks, we used items related to accuracy, cheating and plagiarism, privacy, the value
of face-to-face education, and concerns about Al replacing teachers. Presenting these items on
the same scale to both teachers and students enables examination within a common analytical
framework of (1) differences between the two groups, (2) changes from 2024 to 2025, and (3)
which domains of perceived benefits and perceived risks are more likely to change over time.
A key feature of this design is that benefits and risks are not treated as separate evaluations, but
are observed concurrently as perceptions that may develop in parallel.

Because this study employs a two-wave repeated cross-sectional design, interpretation should
emphasize describing how stakeholders’ perceptual structures are distributed and in what
direction they shift during the diffusion phase of generative Al, rather than attributing changes
to within-individual causal processes. Nevertheless, maintaining an identical question design
across waves allows the study to indicate the direction of perceptual change, which is difficult
to capture in one-time surveys. Through this design, the present study provides an empirical
framework for examining structural differences between teachers’ and students’ perceptions
and their year-to-year changes, based on two-wave comparisons that measure perceived
benefits and perceived risks using the same instrument.

Table 1
Overview of the Survey

2024 /2025 2024 Survey 2025 Survey

Respondents Students: Aged 15 and above (equivalent to high school level)
Teachers: Employed at junior high schools, high schools, vocational schools, professional
training colleges, universities, graduate schools, and other educational institutions

Method Online questionnaire (web-based survey)
Participants Total respondents: 8,769 Total respondents: 9,044
Valid responses: 6,939 Valid responses: 7,231
* Teachers: 2,616 * Teachers: 2,506
— Junior high school teachers: 533 — Junior high school teachers: 481
— High school teachers: 730 — High school teachers: 673
— University/graduate school faculty: 361 B Ii19116vers1ty/graduate school faculty:
— Other school teachers: 992 — Other school teachers: 956
* Students: 4,323 * Students: 4,725
— High school students: 2,184 — High school students: 2,432
— University/graduate school students: — University/graduate school students:
1,688 1,724
— Other students: 451 — Other students: 569
Survey period  March 21-25, 2024 March 12-19, 2025

Results

This chapter describes the distribution and changes in perceived benefits (expectations) and
perceived risks (anxieties) toward generative Al, based on the two-wave surveys conducted in
2024 and 2025. The analysis focuses on comparisons of mean scores between teachers and
students, as well as year-to-year changes within each group.
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Results for Perceived Benefits

We first examine perceived benefits (Q1), which asked respondents how they believe education
and learning will change with the introduction of generative Al. In both 2024 and 2025, the
mean scores for all ten items among both teachers and students were generally above the
midpoint of the five-point Likert scale (3). This indicates that, overall, teachers and students
shared a moderately positive evaluation of the educational use of generative Al. To assess group
differences between teachers and students for each item, we conducted Mann—Whitney U tests
(two-tailed) separately for 2024 and 2025 (see Table 2).

Item-level patterns show that the highest scores in both years were observed for “Ensuring
Ethical and Proper Use of Generative AI” (Q1.9). The mean scores were 4.08 for teachers and
3.95 for students in 2024, and 4.17 for teachers and 4.30 for students in 2025; in both years,
the differences were statistically significant. Statistically significant differences were also
observed for items such as “Transformed Learning Paradigms via Generative AI” (Q1.8),
“Transformed Daily Life” (Q1.6), and “Expanding Possibilities in Education and Learning”
(Q1.1). By contrast, “Transformed Teacher—Student Dynamics” (Q1.3) and “Proactive
Integration of Generative Al in Education” (Q1.10) showed statistically significant differences
as well, but their mean levels were relatively lower than those of the other items (see Table 2).

Table 2
Survey Results on Perceived Benefits of Generative Al in Education
No. Item (statement) Year Attribute Mean SD Variance P-value
Teacher 3.42 1.02 1.04
2024 HHE
Expanding possibilities in education and Student 3.60 1.09 1.19
QlL.1
learning Teacher 3.50 0.94 0.87
2025 HHE
Student 3.80 0.93 0.87
Teacher 3.23 0.99 0.98
2024 HHE
Improved Teaching and Learning Student 3.45 1.11 1.23
Ql.2
Outcomes Teacher 3.30 0.93 0.86
2025 HHE
Student 3.58 1.03 1.05
Teacher 3.22 1.00 1.01
2024 HHE
Student 3.27 1.17 1.38
Q1.3 Transformed Teacher-Student Dynamics
Teacher 3.22 0.98 0.95
2025 HHE
Student 3.33 1.13 1.27
Teacher 3.11 1.00 1.00
2024 HHE
Student 3.37 1.11 1.22
Q1.4  Enhanced cognitive abilities through usage
Teacher 3.03 0.98 0.96
2025 HHE
Student 3.46 1.04 1.08
Teacher 3.35 0.99 0.98
2024 HHE
Student 3.55 1.10 1.21
Q1.5 Enhanced Future Career Prospects
Teacher 3.39 0.98 0.97
2025 HHE
Student 3.75 0.97 0.95
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Teacher 3.58 0.96 0.92
2024 HHE
Student 3.76 1.10 1.20
Ql.6 Transformed Daily Life
Teacher 3.63 0.90 0.81
2025 HHE
Student 3.96 0.96 0.92
Teacher 3.32 1.05 1.10
2024 ok
Student 3.38 1.14 1.30
Q1.7 Expectations for Evolving Generative Al
Teacher 3.35 1.04 1.09
2025 HHE
Student 3.56 1.09 1.20
Teacher 3.66 0.98 0.96
2024 ok
Transformed Learning Paradigms via Student 3.69 1.10 1.22
QL8
Generative Al Teacher 3.69 0.94 0.89
2025 HHE
Student 3.94 0.95 0.90
Teacher 4.08 1.04 1.08
2024 HHE
Ensuring Ethical and Proper Use of Student 3.95 1.15 1.32
QL9
Generative Al Teacher 4.17 0.97 0.94
2025 HHE
Student 4.30 0.93 0.87
Teacher 3.08 1.04 1.09
2024 HHE
Proactive Integration of Generative Al in Student 3.29 1.12 1.25
Q1.10
Education Teacher 3.11 1.02 1.05
2025 HHE
Student 3.41 1.08 1.17

Note. ¥***p <.001, **p < .01, *p <.05, fp <.1, ns = not significant.
Results for Perceived Risks

Next, we examine perceived risks (Q2), which asked respondents about anxieties and concerns
regarding the relationship between generative Al and education and learning. For many items,
mean scores were at or above the midpoint of the scale, indicating that both teachers and
students viewed generative Al not only in terms of potential benefits but also as involving
nontrivial risks. Unlike perceived benefits (Q1), however, some items fell below the midpoint
depending on the domain. Specifically, among teachers, the mean score for “Potential loss of
in-person educational value” (Q2.3) was 2.89 in both 2024 and 2025, and the mean score for
“Concerns Over Al Replacing Teachers” (Q2.4) was 2.71 in both years, suggesting relatively
low levels of concern for these two items. To examine teacher—student differences for each risk
item, we conducted Mann—Whitney U tests (two-tailed) separately for 2024 and 2025 (see
Table 3).

By contrast, relatively high mean scores were observed for “Ensuring the accuracy and
reliability of Al outputs” (Q2.7), “Concerns over Al-generated content being flagged as
misconduct” (Q2.6), “Concerns Regarding Over-Reliance on Generative AI” (Q2.1), and
“Concerns over Data Privacy and Institutional Security” (Q2.5). For example, in 2025, mean
scores for Q2.7 were 4.02 for teachers and 4.06 for students; for Q2.6, 3.85 for teachers and
3.78 for students; and for Q2.1, 3.73 for teachers and 3.82 for students. All of these items
therefore registered relatively high levels of concern (see Table 3).
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Table 3
Survey Results on Perceived Risks of Generative Al in Education
No. Item (statement) Year Attribute Mean SD Variance P-value
Teacher 3.63 1.02 1.05
2024 ns.
Concerns Regarding Over-Reliance on Student 3.62 1.13 1.28
Q2.1
Generative Al Teacher 3.73 0.98 0.97
2025 HHE
Student 3.82 1.06 1.13
Teacher 3.53 1.05 1.10
2024 HHE
Risks of Unintentional Plagiarism or Student 3.22 1.27 1.61
Q2.2
Cheating Teacher 3.63 1.02 1.05
2025 HHE
Student 3.35 1.29 1.67
Teacher 2.89 1.12 1.25
2024 HHE
Potential loss of in-person educational Student 3.06 1.26 1.60
Q23
value Teacher 2.89 1.09 1.19
2025 HHE
Student 3.02 1.29 1.66
Teacher 2.71 1.11 1.24
2024 HHE
Student 3.17 1.26 1.59
Q2.4  Concerns Over Al Replacing Teachers
Teacher 2.71 1.07 1.15
2025 HHE
Student 3.18 1.29 1.67
Teacher 3.57 0.99 0.97
2024 HHE
Concerns over Data Privacy and Student 342 1.18 1.39
Q2.5
Institutional Security Teacher 3.64 0.96 0.92
2025 HHE
Student 3.52 1.15 1.33
Teacher 3.75 1.01 1.03
2024 HHE
Concerns over Al-generated content being Student 3.57 1.16 1.35
Q2.6
flagged as misconduct Teacher 3.85 0.97 0.94
2025 ns.
Student 3.78 1.12 1.25
Teacher 3.95 1.01 1.02
2024 HHE
Ensuring the accuracy and reliability of Student 3.77 1.13 1.27
Q2.7
Al outputs Teacher 4.02 0.95 0.89
2025 ok
Student 4.06 1.03 1.06
Teacher 3.18 1.01 1.03
2024 HHE
Concerns over the use of personal input Student 3.21 1.18 1.40
Q2.8
for Al training Teacher 3.25 1.00 1.00
2025 *
Student 3.29 1.20 1.45
Teacher 3.45 1.08 1.17
Concerns over the decline of interpersonal 2024 T
Q2.9 Student 3.37 1.23 1.50
communication skills
2025 Teacher 3.50 1.05 1.11 *
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Student 3.37 1.25 1.56
Teacher 3.38 1.11 1.22
2024 §
Concerns over the reduction of human-to- Student 3.31 1.26 1.60
Q2.10
human interaction Teacher 3.45 1.07 1.14
2025 Hkok
Student 3.30 1.28 1.65

Note. ¥***p <.001, **p < .01, *p <.05, p <.l, ns = not significant.

Summary of Results

In summary, first, perceived benefits (Q1) were generally above the midpoint of the five-point
scale for both teachers and students, with students showing higher levels and a broader year-
to-year increase. Second, perceived risks (Q2) were also at or above the midpoint for many
items; however, the direction of group differences varied by item, and year-to-year changes
were not uniform across domains. Third, while teachers and students differed in both average
levels and patterns of change for perceived benefits and perceived risks, both groups were
found to recognize generative Al in education in a balanced manner, acknowledging both
potential benefits and potential risks rather than adopting a uniformly positive or negative
stance.

Discussion

The findings of this study indicate that perceptions of generative Al in education are best
understood not as a unidirectional relationship in which greater perceived benefits entail lower
anxiety, but rather as a multifaceted structure in which perceived benefits and perceived risks
coexist and can develop in parallel. As shown in Chapter 4, students consistently reported
higher perceived benefits (Q1) than teachers, and all benefit items increased from 2024 to 2025
among students. By contrast, for perceived risks (Q2), teachers reported relatively higher levels
on items related to cheating and plagiarism, privacy, being wrongly suspected of misconduct,
and output accuracy and reliability. This pattern can be interpreted as reflecting role
differences: students are primary users who can readily experience generative Al as a learning-
support tool, whereas teachers function as institutional actors responsible for assessment,
fairness, and accountability. The coexistence of strong perceived benefits alongside persistent
concerns among students has also been documented in prior studies such as Chan and Hu
(2023), Stohr et al. (2024), and Ravsel;j et al. (2025). The present study demonstrates that these
patterns extend to the Japanese context when teachers and students are examined within a
common analytical framework. Moreover, while the direction of teacher—student differences is
broadly consistent with the pattern reported by Haroud and Saqri (2025), the two-wave
comparison in this study adds novelty by indicating that such differences are not necessarily
fixed and may shift as diffusion progresses.

Importantly, teachers’ relatively higher perceived risks are more plausibly interpreted as
rational vigilance grounded in educational governance rather than simple technology aversion.
The items on which teachers reported higher levels of concern, including cheating and
plagiarism (Q2.2), data privacy and institutional security (Q2.5), concerns about Al-generated
content being flagged as misconduct (Q2.6), and accuracy and reliability of Al outputs (Q2.7),
are directly linked to fairness in assessment and institutional operation. This is consistent with
Shata and Hartley (2025), who showed that Teacher perceptions and adoption intentions are
shaped not only by perceived usefulness but also by trust, barriers, and institutional context. In
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addition, major policy and guidance documents, including those from the U.S. Department of
Education’s Office of Educational Technology (2023), the European Commission (2022), and
Japan’s MEXT (2024), emphasize human judgment, transparency, data protection, and
appropriate governance arrangements for educational uses of Al. The concerns observed
among teachers in this study align with these public frameworks. Furthermore, systematic
reviews on generative Al and academic integrity identify authenticity, plagiarism, misconduct
detection, and the redesign of assessment as central challenges, which is consistent with the
relatively stronger salience of these issues among teachers.

Meanwhile, increases in perceived benefits were broader and more pronounced among students,
with particularly large gains in items related to expanding possibilities, future usefulness,
impacts on daily life, and changes in learning paradigms. This suggests that, as generative Al
diffuses and usage experience accumulates, perceived benefits may shift from abstract
expectations toward more concrete perceptions of utility. At the same time, several risk items
also increased among students, including over-reliance (Q2.1), being wrongly suspected of
misconduct (Q2.6), accuracy and reliability (Q2.7), and concerns about personal input being
used for Al training (Q2.8). This underscores that rising perceived benefits do not necessarily
imply declining anxiety. This ambivalent pattern is consistent with Kasneci et al. (2023), who
argue that opportunities and challenges of large language models in education are inseparable.
It also accords with Bender et al. (2021), who noted that language models can produce outputs
that appear plausible yet are inaccurate, making heightened concern about reliability
theoretically reasonable as use expands. Accordingly, the present study shows that even when
students are receptive to generative Al, such receptiveness should not be reduced to simple
optimism; rather, students may increasingly experience concrete benefits while continuing to
hold anxieties and concerns in parallel.

Based on these findings, the scholarly contributions of this study can be summarized as follows.
First, by comparing teachers and students using a common measurement instrument, the study
clarifies stakeholder asymmetries rooted in their differing roles and responsibilities. Second, it
provides empirical evidence, grounded in stakeholder perceptions in educational settings, that
perceived benefits and perceived risks do not substitute for one another but can become salient
and deepen concurrently. These contributions help shift debates on generative Al in education
from abstract questions of whether to adopt the technology to implementation-oriented
questions of how to combine task design, assessment design, information management, and
rules for use. The central value of this paper lies in concretizing the coexistence of benefits and
concerns identified in prior work through a large-scale nationwide repeated cross-sectional
survey in Japan, capturing both teacher—student differences and year-to-year changes.

Conclusion

This study empirically examined teachers’ and students’ perceptions of the pedagogical use of
generative Al from two perspectives: perceived benefits (expectations) and perceived risks
(anxieties). The results show that perceived benefits were generally high among both groups,
but students consistently reported higher levels, with more pronounced year-to-year increases.
In contrast, perceived risks were relatively higher among teachers in domains closely related
to institutional operation, including cheating and plagiarism, privacy, output accuracy, and the
risk of being wrongly suspected of misconduct, whereas students expressed comparatively
stronger concerns about face-to-face learning and changes in the role of teachers. These
patterns suggest that perceptions of generative Al are not characterized by a simple relationship

ISSN: 2435-5240 406



The Southeast Asian Conference on Education 2026 Official Conference Proceedings

in which increasing benefits reduce anxieties; rather, perceived benefits and anxieties can
become salient in parallel. This constitutes a key contribution of the present study.

At the same time, several limitations remain. First, the analyses have yet to fully incorporate
factors such as school type, frequency of use, and the extent of institutional rule development,
and thus the specific conditions that amplify expectations or anxieties have not been
sufficiently identified. Second, the present study primarily describes item-level trends and does
not statistically validate underlying dimensions of benefit and risk perceptions, such as those
related to operational systems, governance, or norm formation. These issues should be
addressed in future research through more fine-grained modeling and analysis.
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Abstract

South Korea’s school meal and nutrition programs improve student health and performance.
The OECD ranks Korea among top PISA countries for educational equity, and Universal Free
Lunch Program results show higher test scores and less underperformance. Since 2009, Korea
has run policies like the Green Food Zone and Sugar Reduction Plan. These shape what
students learn and where they eat, showing an integrated, lifelong health education model. This
study uses qualitative methods, combining content analysis of policy documents, curriculum
guidelines, and interviews with education and nutrition staff. It examines how Korea’s health
education works as behavioral governance, applying Michel Foucault’s governmentality
framework to show how governments shape behavior indirectly through institutions, daily
practices, and norms instead of force. Analysis of spatial regulation, curriculum, and
community role shows how these policies guide choices and build lasting awareness. Findings
show students are learners and health-conscious citizens shaped by institutional structures,
suggesting such policies act as governance tools within education. Korea’s experience offers
lessons for Indonesia, which launched a national free meal program in 2025 for over 82 million
students to reduce stunting and support rural communities. Korea Health Promotion
Association collaborates with Banda Aceh’s local government and community health centers
to run child growth monitoring, nutrition support, and health education programs tackling non-
communicable diseases and early childhood development gaps. This illustrates an effective
model of sustained public-private community partnership between Korea and Indonesia,
highlighting how integrated health and nutrition strategies can help bridge regional health
inequalities and advance SDGs 3 and 4.

Keywords: school nutrition policy, governmentality, behavioral governance, Universal Free
Lunch Program (UFLP), Children’s Food Safety Zone (Green Food Zone)
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Introduction

Child nutrition is increasingly treated as a public health concern and, at the same time, as a
condition that shapes learning, cognition, and educational equity. Nutritional status in
childhood shapes students’ physical development and concentration, influences school
participation and classroom engagement, and can widen or narrow achievement gaps over time.
School-based nutrition policies are often discussed as welfare arrangements that reduce hunger
and improve short-term intake. In practice, however, they also function as institutional designs
that organize how children encounter food, health knowledge, and everyday routines, shaping
longer-run conduct and capacities linked to SDG 3 and SDG 4 (United Nations General
Assembly, 2015).

A key premise of this study is that schools are not neutral spaces. Habits form through repetition,
norms become “common sense,” and students learn not only through instruction but through
the structure of daily life. School nutrition policy can therefore be read as embedded health
education: it shapes what is available, what is visible, and what is repeatedly practiced. This
shifts attention away from health education as textbook content alone and toward the spaces,
routines, and signals through which health-related conduct is learned before explicit teaching
even begins.

Drawing on Michel Foucault’s concept of governmentality (Foucault, 1991), this paper
analyzes how health education can operate through institutions, environments, and norms
rather than through coercion. Governmentality highlights governing as the practical
organization of settings and expectations that guide how people act and understand themselves.
Applied to school nutrition policy, governmentality helps clarify how health education may
function as behavioral governance: an indirect form of conduct-shaping that makes certain
choices easier, more normal, and more repeatable than others. Rather than remaining passive
recipients of assistance, students emerge as subjects who gradually internalize expectations of
self-care and health responsibility through institutional cues and patterned practice.

South Korea offers a particularly instructive case for this analysis in light of its sustained
attention to educational equity in the PISA context (OECD, 2023). As noted in the Abstract,
OECD data consistently positions Korea among the top PISA countries for educational equity
(OECD, 2023). Here, “rank” is used as shorthand for comparative patterns reported in PISA
indicators and equity-related distributions, not as an official causal ranking claim by the OECD
(OECD, 2023). The expansion of the Universal Free Lunch Program (UFLP) has been
contextualized within broader improvements in student performance and reduced
underperformance. However, these quantitative indicators tell only part of the story.

While such outcome indicators are often cited in policy discussions, they do not explain how
the system governs conduct. Therefore, this study looks beyond the test scores to examine the
policy architecture. The framework includes publicly funded free school meals grounded in
Korea’s school-meal legal and administrative framework (School Meals Act, 2019), reinforced
by complementary measures that work outside the classroom as well as within it. Two
examples that illustrate this wider policy logic are the Children’s Food Safety Protection Zone
(often referred to as a “Green Food Zone”) (Special Act on Safety Management of Children’s
Dietary Lifestyle, 2021), which regulates aspects of the food environment around schools
within designated areas, and the Ministry of Food and Drug Safety’s national sugar-intake
reduction policy package (often presented as a “Sugar Reduction Plan”) (Ministry of Food and
Drug Safety, 2021), aimed at reducing excessive sugar consumption.
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This leads to a central question: How can governments shape students’ health behavior without
force, through governance, space, and student conduct within daily school life? By examining
South Korea’s school nutrition policy through governmentality, the paper argues that the
policy’s significance rests on how it structures a routine-based learning environment in which
health conduct is cultivated, alongside its role in nutritional provision. In particular, it
emphasizes spatial regulation in and around schools, the daily routines through which repeated
meal practices normalize health behavior, and the formation of norms that position students as
health-conscious citizens through institutional expectations and cues. Ultimately, this
perspective treats nutrition policy as a governance technology that embeds health learning in
everyday school life, instead of leaving health to individual choice alone or treating nutrition
policy as welfare only.

The policy relevance of this analysis extends beyond Korea, especially to countries currently
expanding large-scale meal programs. Indonesia provides a timely and consequential context
for translating lessons from Korea’s institutional design. Indonesia launched a nationwide free
meal initiative in 2025 (MBG) (The Associated Press, 2025), targeting roughly 82 million
students (Reuters, 2025) under a multi-year plan aimed at reducing stunting and strengthening
human capital aligned with “Golden Indonesia 2045.” The scale of MBG makes
implementation design and governance capacity central concerns. The Indonesian context also
underscores the need to tackle multiple health challenges simultaneously, including persistent
child stunting and rising risks associated with dietary change and non-communicable diseases.
This, in turn, suggests that success depends on more than food distribution alone.

Recent cooperation between Korea and Indonesia provides practical grounding for this
governance-centered interpretation. Publicly documented initiatives led by the Korea
Association of Health Promotion in Banda Aceh illustrate a partnership approach centered on
child growth monitoring, nutrition support, health screening, and community-linked health
education infrastructure (including coordination with local government and community health
centers) (Korea Association of Health Promotion, 2025). Such efforts resonate with the paper’s
argument that school-based nutrition initiatives are most sustainable when connected to
monitoring systems and community-linked governance, rather than treated as isolated feeding
interventions. Korea’s experience is used here as an analytic case for clarifying what is being
governed, where governance is enacted, and how governance becomes durable through
repetition, routine, and feedback mechanisms.

Ultimately, reframing school nutrition policy as embedded health education and behavioral
governance helps clarify how education systems can operationalize SDG 3 and SDG 4 together.
The Korean case demonstrates how health learning can be “lived” through the organization of
school spaces and routines, and why the institutional design of meal programs matters as much
as formal curriculum content. This framing also offers a structured lens for thinking about
Indonesia’s MBG and similar initiatives as opportunities to build governance arrangements
that support long-term health capability, equity, and educational participation.

Methodology

A qualitative case study design is used to examine how school nutrition policy can operate as
embedded health education through institutional routines and spatial governance. Drawing on
Michel Foucault’s concept of governmentality, the analysis interprets governing as an indirect
process that works through environments, norms, and everyday practices rather than through
explicit coercion. South Korea serves as the primary case because it provides an institutionally
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consolidated setting in which school meals, child health, and educational routines are closely
connected through national and local governance instruments.

To broaden policy relevance without claiming direct equivalence across contexts, Indonesia’s
MBG is introduced as a contemporary implementation environment for cautious policy
learning on governance design and scalability. Accordingly, any mentions of “improved
performance” in the paper are treated as policy-discourse framing and background context,
while the study’s evidence and claims remain interpretive (documentary analysis and
interviews) rather than outcome-evaluative (Foucault, 1991).

The analysis is guided by three linked questions concerning how governments shape students’
health-related behavior without force through school space, routines, and everyday conduct;
how school meal policies become educational in effect as embedded health education rather
than remaining welfare-only provisions; and which governance design features visible in the
Korean case can inform reflection on Indonesia’s MBG as an administrative and policy-
architecture challenge without implying a simple transfer of policy content.

Two complementary forms of qualitative evidence underpin the study. Documentary material
specifies policy intent, implementation architecture, and governance instruments surrounding
school nutrition and child health. Interview evidence from education and nutrition staff is used
to clarify how policy logics are interpreted and enacted in practice and to triangulate
documentary interpretations of routines, responsibilities, and monitoring expectations at the
operational level. The interviews function as supplementary interpretive material rather than a
basis for representative claims or statistical generalization, strengthening credibility by adding
grounded institutional perspectives to claims derived primarily from policy texts.

Documentary sources were selected purposively, prioritizing publicly available and
institutionally authored materials that explicitly describe governance instruments,
responsibilities, monitoring arrangements, and the spatial or behavioral assumptions embedded
in policy design. The document set includes legal and regulatory texts, ministerial guidelines,
national strategy documents, curriculum-related guidance, and official institutional reports.
International organization materials are used as contextual references when they clarify broader
objectives or framing, but they do not constitute the core evidentiary base of the analysis.

Analytically, governmentality is operationalized as a set of observable governance logics
traceable across policy design and institutional practice. The documents are read as governance
blueprints that reveal how standards, routines, monitoring, and spatial-arrangements structure
everyday life in schools, while interview accounts illuminate how those routines and norms are
translated into practice, including how students encounter regulated food environments,
standardized meal practices, and health-oriented cues.

A consistent coding logic is applied across both the documentary corpus and interview material
to keep interpretation disciplined and transparent. Coding focuses on how policies define the
target of intervention, embed health-related norms into school life, and distribute
responsibilities among ministries, schools, local governments, and related institutions.
Particular attention is given to language and provisions that indicate governance through space
and routine, including regulation of food environments near schools, standardization of
nutritional guidelines and meal provision, and institutional practices that make health-related
conduct repeatable and socially expected within everyday school rhythms.
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Rigor is strengthened through triangulation across multiple document types and by tying
interpretive claims to identifiable policy instruments and operational routines. Interview
material is used to corroborate, nuance, or challenge implications drawn from documentary
evidence, helping prevent the analysis from relying solely on formal policy rhetoric. Where
policy language is aspirational, it is treated as part of governance discourse and intention,
without equating stated goals with confirmed outcomes; outcome-related claims are addressed
separately in the Results and Findings section.

Indonesia’s MBG is discussed as an analytically cautious extension that supports policy
learning without asserting comparability. It provides a structured bridge from the Korean case
to a policy environment where scale and administrative complexity make governance
architecture especially salient, and it is used to reflect on design issues common to large-scale
school meal programs, including coordination, routinization, monitoring capacity, and the
relationship between welfare delivery and educational effects. This extension does not function
as a second empirical case producing independent findings, but as a framework for disciplined
reflection on how governance insights may travel across contexts.

Data Collection & Key Findings

The study employs a qualitative case study approach, combining documentary analysis with
interviews to trace how school nutrition policy in South Korea operates as a welfare provision
and as a governance mechanism shaping everyday conduct. Purposive sampling was used to
capture policy intentions, institutional designs, implementation routines, and monitoring logics
that show how healthy eating is constructed and stabilized within schools and surrounding food
environments.

Policy and regulatory texts form the core documentary base. These materials define the scope
and rationale of school nutrition governance through national strategies on student health and
diet, standards for school meal provision, and frameworks addressing food environments
around schools. Reading these texts clarifies how nutrition is framed as a public responsibility,
how risk and responsibility are distributed across institutions, and how the boundary of
education extends beyond the classroom into everyday spaces of consumption.

Beyond policy texts, operational guidelines and institutional manuals were also analyzed to
examine how governance is translated into routine practice. School meal operation guidance,
nutrition and health education materials, and implementation instructions specify daily
procedures and standardize expectations. This material makes it possible to trace how routines
are formalized, how compliance is embedded in administrative processes, and how repeated
meal practices become a stable setting through which habits are cultivated over time.

Interviews with education and nutrition staff complement the documentary analysis and
strengthen interpretive validity. Rather than serving as a basis for statistical generalization, the
interviews provide contextual grounding on how policies are enacted in everyday settings, how
responsibilities are understood across institutional actors, and how routines and monitoring
expectations are experienced in practice. This triangulation helps connect formal policy design
to the institutional processes through which students encounter regulated spaces, repeated meal
practices, and normalized health cues.

Analytically, the combined materials are interpreted through a governmentality lens associated
with Michel Foucault, with attention to how space, routine, and norm formation structure the
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conditions of possible action. The analysis therefore treats healthy eating less as an individual
preference and more as an outcome shaped by designed environments, repeated practices, and
institutional expectations.

The findings suggest that South Korea’s school nutrition policy functions through spatial
governance that extends educational authority beyond the school interior into surrounding food
environments. By shaping what is available and salient near schools, governance reorganizes
the conditions under which students encounter food choices, shifting nutrition from a matter of
personal willpower to a matter of structured access, visibility, and constraint embedded in
everyday geography.

Routinization strengthens the policy’s behavioral effects because school meals operate as a
repetitive and standardized practice that supports habit formation over time. Since eating occurs
daily within an institutional framework, the educational force of the policy depends less on
episodic campaigns and more on predictable rhythms produced through repeated practice,
administrative standardization, and stable implementation routines.

Norm formation is reinforced through institutional language, guidance, and monitoring that
link health to responsibility and define desirable conduct in practical terms. In this way, school
nutrition policy contributes to subject formation by encouraging students to internalize health-
oriented norms through environments that make certain practices easier, routines that make
them repeatable, and evaluative systems that make them measurable and governable.

Results and Findings

The analysis finds that South Korea’s school nutrition policy operates not merely as a welfare-
oriented meal provision system but as a form of behavioral governance embedded in everyday
schooling. Across policy designs and implementation logics, “health education” is produced as
an effect of institutional arrangements rather than a stand-alone classroom lesson. In this
framing, the core mechanism is not persuasion or coercion, but the indirect shaping of conduct
through structured environments and repeated practices. This supports the study’s central claim
that nutrition policy can function as a “technology of conduct,” where what students learn about
health is continuously reinforced by how school life is organized.
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Figure 1
School Nutrition Policy as Behavior Shaping Through Governmentality
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policy can function as a technology of conduct (behavior-shaping tool).

Spatial regulation constitutes the foundational layer of this governance. Spatial regulation
extends the educational boundary beyond the classroom by treating the food environment itself
as a policy instrument. Korea’s policy architecture indicates that what is available, visible, and
accessible to students is actively shaped through institutional and regulatory design, including
the regulation of food environments around schools and the structuring of cafeteria settings
inside schools. As a result, cafeterias operate as “living labs” in which nutrition learning is
enacted through daily exposure to curated options, informational cues, and standardized
routines. The key insight is that the environment performs pedagogical work before formal
instruction occurs, because it sets the default conditions under which choices are made.

Complementing spatial regulation is the governance of routine. The policy logic repeatedly
positions everyday repetition as a pathway to durable habit formation, suggesting that health
learning is stabilized through frequency and predictability rather than episodic instruction.
When balanced meals, regulated food options, and consistent school-based practices are
encountered as part of normal school life, “healthy conduct” becomes less a matter of
individual willpower and more a patterned outcome of institutional design. In this sense,
routine is not simply operational; it functions as an educational mechanism that embeds health-
oriented norms into ordinary conduct, reducing the need for moralized pressure while
increasing the likelihood of sustained behavioral internalization.

Embedded within this architecture is the production of students as governed subjects. Policy
language, guidance, and monitoring do more than describe desired outcomes, functioning
instead as active engines of norm formation. They define what responsible conduct looks like
and where responsibility is located, gradually positioning students as health-conscious actors
within an institutional setting. Expectations of self-care are not delivered as moral pressure
alone. They are embedded in cues, routines, and evaluative practices that make certain
behaviors socially legible as normal and responsible within school life.

Finally, the linkage to Indonesia helps clarify the transferability of these insights. Indonesia’s

nationwide free meal initiative launched in 2025 at large scale makes a familiar implementation
issue especially visible: meal provision by itself does not guarantee sustained health capability

ISSN: 2435-5240 417



The Southeast Asian Conference on Education 2026 Official Conference Proceedings

unless monitoring, education, and community linkage are built into the system. Publicly
documented cooperation in Banda Aceh illustrates one practical pathway, where a partnership
involving local government and community health centers supports growth monitoring,
nutrition support, hygiene environment checks, and screening or awareness activities,
alongside discussions of mobile enabled approaches. This suggests that the policy lesson is
primarily institutional. It lies in the governance capacity organized around meals, including
measurement, support, and reinforcement as a repeatable local system, rather than in a single
program design to be copied across contexts. In this respect, the findings suggest that Korea’s
experience is relevant to Indonesia not as a blueprint to copy, but as an evidence-informed logic
for embedding health education into institutional life in ways that can simultaneously advance
SDG 3 and SDG 4.

Implications & Conclusion

This study treats school nutrition policy as part of how education systems govern everyday life,
not simply as a welfare instrument that delivers meals. When health is framed only as individual
choice, policy discussion often narrows to information delivery and short-term persuasion. The
Korean case points to a different policy logic. Health learning accumulates through institutional
settings that students inhabit daily, so the relevant question becomes less what children are told
to know and more what they repeatedly do, see, and internalize as normal.

What stands out in the Korean case is the extent to which design features outside the classroom
carry educational force. Regulations around food environments and the organization of school
cafeterias shape exposure and practice, while routine meal provision turns those practices into
repetition. In that context, healthier conduct can be learned through participation in ordinary
school rhythms rather than through moralized pressure. The durability of the intervention
comes from this quiet accumulation of practice that makes certain choices easier to sustain.

This framing also shifts how students appear within nutrition policy. They are not simply
recipients of a benefit. They are gradually positioned as health-conscious actors through cues,
routines, and institutional expectations that define what responsible conduct looks like in
school life. The aim is not to eliminate choice, but to structure the conditions under which
students come to experience healthier conduct as ordinary and self-directed within a regulated
environment.

From this perspective, the most transferable lesson from Korea is not a menu or a single
program component. The Indonesian context makes these implications more than an abstract
interpretation. Indonesia’s nationwide free meal program introduced in 2025 creates an
opportunity to reach students at scale during formative years, but it also raises a familiar
implementation risk that delivery and coverage may be prioritized while behavioral and
educational functions remain under-designed. Persistent stunting alongside rising non-
communicable disease risks under dietary change suggests that meals alone are unlikely to
carry the full burden of health capability.

What travels from the Korean case is therefore a governance design logic that links provision
to monitoring, educational reinforcement, and community-level capacity. In this respect,
publicly documented cooperation in Banda Aceh illustrates a multi-actor pathway through
which school-based nutrition initiatives can be sustained as an ongoing system. By centering
on child growth monitoring, nutrition support, health screening, and coordination with local
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government and community health centers, this example moves beyond a one-time feeding
intervention to demonstrate a functional governance model.

A further implication concerns how policy evaluation should be framed. If nutrition programs
are assessed only through short term health indicators or logistical metrics, the governance
function is underestimated. The Korea case suggests that educational outcomes and equity
outcomes should be treated as core outcomes of nutrition policy, not secondary spillovers. This
directly connects to SDG 3 through improved health and prevention-oriented habits, and to
SDG 4 through stronger learning conditions and reduced disadvantage linked to poor nutrition.
The combined SDG framing is not rhetorical. It reflects the empirical reality that health and
learning are mutually reinforcing across childhood.

At the same time, the study points to clear directions for future work. Subsequent research
should examine how different configurations of space, routine, and norm-setting shape
behavioral trajectories across regions and school types, and how monitoring systems can
support effective feedback without creating avoidable risks for children. Comparative analysis
would further clarify how governance design changes when school-based systems are
integrated with community health centers and local partnerships, as in the Indonesian
implementation context, and how these arrangements affect sustainability at scale.

In conclusion, the Korean case demonstrates that health education works best when it is lived
through everyday governance rather than taught as isolated content. Policies that shape
environments, structure routines, and reinforce norms can cultivate durable health habits while
supporting educational equity. For countries implementing large scale nutrition programs such
as Indonesia, the key challenge is to move from food provision alone to integrated system
design that links meals to community partnerships and monitoring-based support. The key
message is simple. Health education works best when it is lived in the cafeteria, not just taught
in the classroom.

ISSN: 2435-5240 419



The Southeast Asian Conference on Education 2026 Official Conference Proceedings

References

The Associated Press. (2025, January 6). Indonesia launches free meals program to feed
children and pregnant women to fight malnutrition. Associated Press.
https://apnews.com/article/indonesia-prabowo-subianto-free-meals-children-mothers-
213a04587203434£3185950725¢84a8b

Foucault, M. (1991). Governmentality. In G. Burchell, C. Gordon, & P. Miller (Eds.), The
Foucault effect: Studies in governmentality (pp. 87-104). University of Chicago
Press.

Korea Association of Health Promotion. (2025, June 02). Field survey and support for
improving child stunting in Indonesia: Establishing a community-based integrated
health and nutrition support system.
https://www .kahp.or.kr/user/bbs/BD_selectBbs.do?q bbsCode=1047&q_bbscttSn=20
250602153317593

Ministry of Food and Drug Safety. (2021). Food Code Notification No. 2021-54. Republic of
Korea. https://www.mfds.go.kr/eng/brd/m_15/list.do

Organization for Economic Co-operation and Development. (2023). PISA 2022 results
(Volume 1): The state of learning and equity in education. OECD Publishing.
https://doi.org/10.1787/53f23881-en

Reuters. (2025, January 6). Indonesia dishes out first free meals programme targeting 83
million people. Reuters. https://www.reuters.com/world/asia-pacific/indonesia-dishes-
out-first-free-meals-programme-targeting-83-million-people-2025-01-06/

School Meals Act, Act No. 16747 (Republic of Korea, December 10, 2019).
https://elaw klri.re.kr/eng_mobile/viewer.do?hseq=60114&type=sogan&key=2

Special Act on Safety Management of Children’s Dietary Lifestyle (Republic of Korea,
2021). https://elaw klri.re.kr/eng_service/lawView.do?hseq=61429&lang=ENG

United Nations General Assembly. (2015). Transforming our world: The 2030 Agenda for

Sustainable Development (A/RES/70/1). United Nations.
https://sdgs.un.org/2030agenda

ISSN: 2435-5240 420



The Southeast Asian Conference on Education 2026 Official Conference Proceedings

Development and Validation of an APOS-Based Mathematics Mental
Structure Scale

Ella Tricia Aquino, Kalinga State University, Philippines
Dominga Valtoribio, Saint Mary's University, Philippines

The Southeast Asian Conference on Education 2026
Official Conference Proceedings

Abstract

Action-Process-Object-Schema (APOS) theory emerges as an extension of constructivism,
but it takes a more robust and targeted learner-centered approach to mathematics instruction.
As a basic mathematics requirement, problem-solving skills and the development of
mathematical mental structures are important. By aligning the scale’s statements with the
APOS theory, this study aims to bridge the gap between students' prior mathematics learning
and their current educational needs. Therefore, given the critical need for a proper tool to
measure the mathematical mental structure of students in the study's locale and mathematics
education at large, this study provided a valuable scale. The scale development followed the
process: (1) item generation, (2) item evaluation, (3) pilot-testing, (4) Exploratory Analysis,
(5) final evaluation. Several studies and literature have been reviewed to generate the 62
items or statements for the scale. The items are evaluated, and only 54 of them are used for
the draft scale for the pilot test. The scale was administered to 330 students for the pilot-test,
and responses were screened and then subjected to Exploratory Factor Analysis (EFA). One
factor was extracted. To establish internal consistency, the factor was correlated with other
established constructs — motivation levels, with the scale being substantially correlated, and
mathematics self-efficacy and anxiety, with the scale having predictive validity. Further tests
were done, and the final scale consists of 40 items, which confirmed validity and reliability.

Keywords: mathematics proficiency, mental structure, problem-solving
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Introduction

Mathematical understanding is developed by a progressive structuring of mental structure, a
hierarchical cognitive construction based on APOS Theory. Mental structures start with
algorithmic, externally guided actions, which then undergo interiorization to become
mentally coordinated, reversible processes; encapsulation then allows these processes to be
viewed as objects that can be used for additional reasoning; and finally, a schema is created
when actions, processes, and objects are logically connected into a single conceptual
framework (Lande, 2021; Santos, 2021). Coordination and thematization of these systems,
not just procedural execution, are essential to meaningful mathematical comprehension.

Mathematics proficiency is said to be one of the core skills an individual must have to survive
in the career world. As a basic mathematics requirement, students are expected to acquire the
necessary problem-solving skills and develop mathematical mental structures. Aligned with
this, the APOS theory is a model of how students learn mathematical concepts in a
mathematics classroom. APOS stands for “Action, Process, Object, and Schema,” and it
describes the stages of mental development a learner goes through when understanding a new
mathematical concept. The learner eventually sees the concept as a whole “object” within a
broader schema after first performing external actions and then internalizing them as mental
processes (Arnon et al., 2014). According to the APOS theory, the goal of teaching and
studying mathematics should be to assist students in using their existing mental models and
creating new, stronger ones so they can handle more complex mathematical problems (Borji
etal., 2018; Ng & Chew, 2023).

Despite this ideal, challenges persist in many higher education institutions. Feedback from
international assessments in which the country participated highlights low mathematics
proficiency (OECD, 2023), and scored the lowest among Trends in International
Mathematics and Science Study (TIMSS) participating countries in both mathematics and
science (Mullis et al., 2019). This dilemma is said to be greatly affected by students' learning
foundation, specifically the mathematical foundation (Deasmin & Paglinawan, 2024; Lapinid
et al., 2022; Magas, 2023). This issue has been acknowledged in institutional reviews and is
consistent with findings from the Second Congressional Commission on Education (EDCOM
2), which noted persistent gaps in learning foundation across tertiary institutions. Relatively,
this predicament is often worsened by the dearth of a reliable and relevant instrument for
measuring mathematical competency in the country (Aguhayon et al., 2023; Igarashi &
Suryadarma, 2023). Additionally, the availability of a credible and valid mathematics mental
structure measurement tool remains lacking.

To address these concerns, this study adopts and modifies established measurement tools
concerning the mental structure in developing an APOS-based scale for college students. The
APOS theory emerges as an extension of constructivism, but it takes a more robust and
targeted learner-centered approach to mathematics instruction (Oktag¢ et al., 2019; Tsafe,
2024). It can and has been applied to a wide range of mathematical theories, and it serves as a
language for exchanging learning-related ideas (Dubinsky & McDonald, 2001). Its
application in higher education has proven beneficial in supporting mathematics curriculum
(Arnon et al., 2014; Dubinsky & McDonald, 2001; Tall, 1999), mathematics instruction
(Afgani et al., 2017; Arnawa et al., 2007; Borji et al., 2018; Chamberlain & Vidakovic, 2021;
Hanifah, 2019; Istikomah & Jana, 2019; Leng et al., 2023; Nagle et al., 2019), and learning
resources (Kintoko et al., 2021; Prasetyo et al., 2021; Samosir et al., 2020).
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By aligning the scale’s statements with the APOS theory, this study aims to bridge the gap
between students' prior mathematics learning and their current educational needs. This study
aimed to contribute to the existing scales in mathematics learning that could help improve the
quality of mathematics learning by focusing on students' mental structure. The development
and validation of a mathematics mental structure scale suitable for evaluating the process of
mental structure of students during any mathematical problem-solving tasks. Given the
critical need for a proper tool to measure the mathematical mental structure of students, this
study provided a valuable scale. Specifically, it sought to (1) construct items/statements that
measure mathematics mental structure aligned with APOS Theory; (2) describe the validity
and reliability of the developed scale in terms of 1) content validity of aligning the tool to the
concept of Action-Process-Object-Schema in mathematics learning, ii) construct and
predictive validity using the Metacognition Scale and the Mathematics Self-Efficacy &
Anxiety Scale, iii) reliability using Cronbach's alpha; and (3) explore the underlying structure
in the developed APOS-Based mathematics mental structure scale through exploratory factor
analysis.

In essence, the development of this APOS-based mathematics mental structure scale responds
both to EDCOM 2’s calls for fixing the mathematical foundation and to local classroom
challenges observed at the study’s locale. Integrating APOS Theory into the creation of the
scale provides an opportunity to accurately measure and improve students’ mathematics
mental structure and enrich their learning experience in mathematics.

Methodology

This study employed a developmental research design focused on the systematic construction
and validation of an APOS-based measurement scale, following the procedure emphasizing
iterative item development, validation, and refinement. The participants were 330 tertiary
mathematics majors during the School Year 2024-2025, a sample size considered between
fair and good for scale development. Item generation was grounded in an extensive literature
review, followed by expert validation, pilot testing, and administration via Google Forms and
in-person. Data were collected over two consecutive weeks, with respondents oriented on the
study’s objectives and required to provide informed consent in compliance with the Data
Privacy Act of 2012. Statistical analyses included the computation of the Content Validity
Index (CVI) based on expert ratings, Cronbach’s alpha for internal consistency reliability,
and Exploratory Factor Analysis (EFA) to determine underlying factor structure and refine
scale items. Ethical considerations were strictly observed, including approval submission to
the University Research FEthics Board of Saint Mary’s University, protection of
confidentiality and data security, avoidance of conflicts of interest, and assurance that
participants—university students and instructors—were not from vulnerable populations.

Results and Discussion
Item Generation
Several studies and literature have been reviewed to generate the items or statements for the
scale. These statements are believed to specifically measure the APOS (Action-Process-

Object-Schema) Mathematics Mental Structure of students. Firstly, how should the items be
aligned with the structure?
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Action — is the alteration of things that the person perceives as fundamentally external and
that needs explicit or implicit instructions on how to carry out the operation. Students may
execute rote operations at this level; in other words, they are required to act on the knowledge
that has been provided to them. Process — is an internal mental structure that an individual
might create when they repeat an activity and reflect on it. Instead of actually carrying out a
process, students might imagine executing it; thus, they can consider reversing it and
combining it with other processes. Object — When students recognize the process as a whole
and understand that changes may be made to it, they have created an object from a process.
The ability to assemble transformations to generate cognitive objects through the application
of activities at the action and process phases is a step in mathematical concept understanding.
Schema — a particular mathematical idea is a person's collection of behaviors, procedures,
items, and other schemas connected by general principles to create a mental framework that
may be applied to a problem scenario involving that concept. A student's ability to arrange
and understand novel and unfamiliar mathematical concepts results in a collection of
processes and objects.

After careful consideration of these definitions of how mental structure is achieved in each
phase, the items are appropriately structured. Some of the statements of the developed scale
are adopted, and some of them are modified. Statements of the “Mathematical Problems
Solving Conception (MaProSC) Scale” of Catindoy (2021); the scale of Gok (2011) about
problem-solving strategy steps are modified and included in the construction. Additionally,
some of the items are patterned after the scale “Mathematics Collaborative Problem-Solving
Skills” of Medina et al. (2019) and “Problem-Solving Skill Scale” used in Bayarcal and Tan
(2023). Most of the statements are adopted from Catindoy (2021) and Medina et al. (2019);
hence, approval was sought and granted.

Following the creation of items from these studies and literature, a total of 62 items were
created.

Table 1
Developed Items for the APOS-Based Mathematics Mental Structure Scale
4 3 2 1
Statements Stronel Stronel
rongly . rongly
Agree Agree  Disagree Disagree
ACTION
1. Talways make sure that I have the goal in
mind when solving. O O O O
2. Iplan what I'm going to do before I start
p o O O O O

solving the problem

3. After understanding the problem, I will
identify what given quantities first and identify O O O O
the unknown to solve the problem.

4. Irepeatedly read the problem if it is difficult. O O O O

5. Itake note of important details in the problem
to guide me in solving. O O O O
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6. I make sure that I know the meaning of the

words in the problem. O O O O
7. Ttry to figure out if the problem has already

been discussed in class or not. O O O O
8. Irecall my past lessons that I can apply to the

given problem. O O O O
9. I can identify what are given conditions. O O O O
10. I can describe a mathematical condition. O O O O
11. T can produce assumptions. O O O O
12. I can analyze relevant data in a specific

problem. O O O O
13. I can apply current knowledge to solve a

problem. O O O O
14. 1 restate the problem in my own words. O O O O
15. I try to remember existing principles,

strategies, equations, and concepts related to O O O O

the problem.
16. T usually search for hints in a problem. O O O O
17. 1 limit the given data in the problem. O O O O
18. I usually do not know how to solve a problem. O O O O
PROCESS
1. I determine what series of operations I should

use, O O O O
2. I solve step-by-step so that I can look back and

know what I am doing. O O O O
3. Tlook for patterns in the problem so I to solve

! O O O O
4. 1 can propose a solution immediately. O O O O
5. I can directly create a potential solution. O O O O
6. 1 can easily identify the appropriate formula

for the problem. O O O O
7. 1 can mathematically think about a situation to

solve a problem. O O O O
8. I can easily pinpoint point unique method to

solve a mathematical problem. O O O O
9. Tuse my own strategies to solve the problem. O O O O
10. I try to guess how it will work before I

implement the solution. O O O O

ISSN: 2435-5240 425



The Southeast Asian Conference on Education 2026 Official Conference Proceedings

11. Before I start to solve the problem, I can make
a near-correct estimate.

12. I can easily test the solutions and think about
the accuracy.

13. I divide the problem into sub-problems.

14. I put the given variables in the related
equations.

15. I use the trial-and-error method to find a
solution.

16. I can think of at least one way to begin to work
on a problem that I’ve never seen before.

17. 1 do not use any strategy while solving a
problem.

OBJECT

O O O O O O O
O O O O O O O
O O O O O O O
O O O O O O O

1. Ican generate a written record of the way/s |
think.

2. I can find a solution to a mathematical
problem by writing an equation.

3. I can create a plan to solve the problem by
drawing pictures/illustrations.

4. I can solve a problem using tabular
representations.

5. I can make an answer to a mathematical
problem with the use of current knowledge.

6. Itry to use short shortcut to solve a problem.

7. 1try to illustrate the problem so that I could
understand it better.

8. T use variables to represent quantities.

9. When solving the problem, I use visual
elements such as shapes and schemes

10. I spend my spare time solving problems
11. I visualize the problem.

12. I focus on the problem’s solution.

OO0OO0OO0O O O O OO0 O O O O
OO0OO0OO0O O O O OO0 O O O O
OO0OO0OO0O O O O OO0 O O O O
OO0OO0OO0O O O O OO0 O O O O

13. I try to solve the problem with a similar one.

SCHEMA

1. Tuse assumptions in relation to my final
solution.

O
O
O
O

2. I can create new techniques to solve a

problem. O O O O
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3. Ido not implement a pre-learned process to
solve it.

4. I can evidently explain the process in the given
situation.

I can seek multiple solutions.
I check the answer to see if it is reasonable.

I make the dimension analysis for the solution.

® =N W

I use a problem in solving a problem I use to
solve other problems

9. Ican create new problems that can be used to
solve the problem

10. After finding an answer using one method, I
use another method to confirm my answer.

11. I associate the given problem with the real
world to come up with practical ways to solve
the problem.

o O O O O 000 O O
o O O O O 000 O O
o O O O O 000 O O
o O O O O 000 O O

12. I manipulate the formula after determining
what variables are missing.

13. After I've solved the problem, I'll review what
I've done for the solution, and I'll check the
transactions before making a definitive
judgment

O
O
O
O

14. By trying to find solutions to the problems in
mathematics, I think I will gain experience in O O O O
solving real-life problems

Content Validity

Following the item generation, four content experts validated the scale. There are two high
school mathematics teachers and two mathematics instructors who serve as validators. Two
of them have completed their doctoral degrees, while the other two have earned master's
degrees. They are all knowledgeable in scale construction since they are involved in research
and have published their own scales. They used a Survey Instrument Validation Rating Scale
(Oducado, 2020) with 13 elements to validate the instrument. Findings revealed that the
validity rating is 4.77, which is an acceptably high rating.

Additionally, for the relevance and alignment of the items to the concept of Action-Process-
Object-Schema in mathematics learning, further validation was done. Content validity is the
extent to which components of an evaluation tool are pertinent to and reflective of the
intended construct for a given assessment purpose, and is calculated and decided through the
CVI. Before finalization of items to be included in the tool, the calculation of CVI, the
relevance rating must be recoded as 1 (relevance scale of 4 or 5) or 0 (relevance scale of 1, 2,
or 3). The index is 0.88, which is an acceptable threshold for CVI. Considering the findings
of the content validation, there are 54 items included for the draft of the tool for pilot testing.
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Table 2

Relevance Ratings on the Item Scale by Four Experts

Official Conference Proceedings

Statement
Code

Experts

Experts in
Agreement

I-CVI

UA

Experts Remarks

Al
A2
A3
A4
AS
A6
A7
A8
A9
Al0
All
Al2
Al3
Al4
Al5
Al6
Al7
Al8

2

3 o

14

=)

W

W

S
(9]

Revise/ Remove
Revise
Revise
Revise

Move to Process

Move to Process

Move to Process

Remove
Remove

P1
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P13
P14
P15
P16
P17

=)
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Revise
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010 1 1 0 0 2 0.5 0 Remove

Ol11 0 1 0 0 1 0.25 0 Remove

012 1 1 1 1 4 1 1 Revise

013 1 1 1 1 4 1 1
S1 1 1 1 1 4 1 1
S2 1 1 1 1 4 1 1
S3 1 1 1 1 4 1 1 Revise
S4 1 1 1 1 4 1 1
S5 1 1 1 1 4 1 1 Revise
S6 1 1 1 1 4 1 1 Revise
S7 0 1 1 0 2 0.5 0 Remove
S8 1 1 1 1 1 0.25 1 Revise
S9 1 0 1 0 2 0.5 0 Remove

S10 1 1 1 1 4 1 1

S11 1 1 1 1 4 1 1

S12 1 1 1 1 4 1 1

S13 1 1 1 1 4 1 1

S14 1 1 1 1 4 1 1

Proportion 4 94 694 0384 0.87 0.88 0.81
Relevance

Construct and Predictive Validity Using the Mathematics Self-Efficacy & Anxiety Scale
and Metacognition Scale

Establishing construct and predictive validity of the Mathematics Self-Efficacy & Anxiety
Scale (May, 2009) and the Metacognition Scale (Fergus & Bardeen, 2019) is essential to
align these measures with APOS theory and students’ problem-solving outcomes. Construct
validity ensures that self-efficacy, anxiety, and metacognition accurately represent affective
and regulatory conditions that support or hinder students’ progression from APOS levels.
Predictive validity further confirms that these constructs operate as theoretically expected:
higher self-efficacy and metacognitive regulation predict more advanced APOS mental
structures and stronger performance, while higher mathematics anxiety predicts difficulties in
coordinating and internalizing mathematical processes. Together, these justify interpreting
problem-solving outcomes as meaningfully linked to the developed scale.

The findings on the correlation of mathematics self-efficacy and anxiety, and motivation
levels with the developed scale indicate a substantial positive correlation (p < 0.05). The
obtained R-value of 0.314 indicates a positive correlation between the abovementioned
variables. This means that when the level of mathematics self-efficacy increases while the
level of anxiety decreases, their level of mathematics mental structure improves.

According to research by Akkan et al. (2019), Fatmasari et al. (2021), and Callan et al.
(2021), there is a positive correlation between mathematics self-efficacy and mathematical
abilities. Also, Listiawati et al. (2025) mentioned that a low math anxiety showed a good
understanding of the mathematical mental structure. In contrast to this, Hay et al. (2022) and
Donolato et al. (2019) imply an inverse relationship, linking lower student mathematical
abilities with better mathematical self-efficacy.
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Similarly, findings also show a statistically significant positive association (p < 0.05) between
student motivation and the developed scale. Students' mental structures and motivation are
positively correlated, as indicated by the computed R-value of 0.165. This suggests that there
is a connection between students' level of motivation and their mental structure in
mathematics.

These results are similar to studies by Baars et al. (2017), Fatimah et al. (2019), and Saadati
and Celis (2023), which found that high motivation is linked to high problem-solving
abilities. This is in contrast to research by Tran and Nguyen (2021) and Liu et al. (2020),
which found that students with higher motivation had lower problem-solving abilities.

Along with these findings, the results of the regression analysis, examining mathematics self-
efficacy and anxiety, and motivation as predictors of the developed scale. With a p-value of
0.000, the results show that all the factors analyzed predict students' mathematical mental
structures. Furthermore, 10% of the variation in mathematics mental structure among
students in higher education may be explained by the model, according to the coefficient of
determination (R-squared) of 0.100. Meanwhile, the 90% coefficient indicates how much of
the variation in tertiary education students' mathematical mental structures may be explained
by other factors.

This finding is connected to the research of Suren and Kandemir (2020), who claimed that
students' mathematics anxiety predicts their achievement in mathematics. This suggests that
students' aptitude for solving mathematical problems is influenced by their level of
mathematics self-efficacy and anxiety. Furthermore, it is in line with the results of Zivkovié
et al. (2023), who found a strong link between students' math self-efficacy and anxiety with
mathematics performance.

Reliability Using Cronbach’s Alpha

In terms of reliability, the developed scale was tested, and the computed Cronbach’s alpha is
0.940, which is highly reliable. The result also suggested statements 3 and 4 under Action to
be deleted, and reliability after deletion is 0.941, which is not a significant difference. For
that reason, the statements weren’t deleted. According to Knekta et al. (2019), before ruling
out an item, it's critical to take the item's alignment with the proposed construct into
consideration.

Refinement of the Instrument

To explore the underlying structure in the developed scale, EFA was administered. But
before that, some important requirements need to be met to administer EFA — sample, scale
of measurement, normality, linearity, outliers, factorability, and adequacy (Zeynivandnezhad
etal., 2019).

For the ideal number of samples, Zeynivandnezhad et al. (2019) recommended that samples
should be greater than 200, which was satisfied by this study, considering that it utilized 330
samples. The second requirement was also met since the study’s data is in a “ratio” scale of
measurement. Meanwhile, normality, linearity, and outliers were tested and analyzed. The
normality of the data was examined using the values for Kurtosis (0.331) and Skewness
(0.166), which implies not much deviation from the normal curve or approximately normally
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distributed. The linearity test confirmed this finding, and no noteworthy outliers were
discovered.

Relevant to this study, before performing factor analysis, the “factorability” of the dataset
should be evaluated first. There are two ways to determine the factorability or sampling
adequacy: the Kaiser-Meyer-Olkin Test and Bartlett's Test. According to Schreiber (2021),
by comparing the observed correlation matrix with the identity matrix, Bartlett's test of
sphericity determines whether or not there is any intercorrelation between the observed
variables. He further stated that factor analysis must not be performed if the outcome is
statistically insignificant. Additionally, the adequacy of the data for factor analysis is
evaluated using the Kaiser-Meyer-Olkin (KMO) test (Luong & Flake, 2023). It displays the
sufficiency of every observed variable as well as the entire model. KMO took into account
the percentage of variation across all observed variables, which fell between 0 and 1 (Muncer
et al., 2022).

From the result, the Chi-Square for the construct was 5918.626 (df = 1378) (p < 0.05). It also
displays a p-value for Bartlett's test is 0.000, which means that the test showed statistical
significance. This suggests that the observed correlation matrix is not an identity matrix.
Consequently, acceptable high results are shown by the study's Kaiser-Meyer-Olkin Measure
of Sampling Adequacy (0.907). This value indicates that the tool can proceed with the factor
analysis.

With all the indicators satisfied, EFA can be administered. The primary goal of this is to
identify the fundamental structure that exists between the variables under study (Alavi et al.,
2020; Huntley et al., 2022; Luong & Flake, 2023; Muncer et al., 2022; Nordahl et al., 2022;
Retutas & Rubio, 2021; Schreiber, 2021).

The KMO value is 0.907 (cut-off = 0.5). Most of the loading factor was around 0.303 to
0.669 (cut-off = 0.3), establishing the suitability of the data for factor analysis. Several
components have the items loaded after many rotations. Additionally, cross-loadings continue
to occur in the rotated component matrices’ results. The scree plot result shows four factor
loadings for the scale since there are four dots before the elbow; however, the scale has only
one construct since it is developed to measure only the mathematical mental structure of
students. Relatively, the highest loadings of the items are in the first construct. As a result, the
scale’s last component that will characterize the APOS-Based Mathematics Mental Structure
in general was determined to be the first construct.

On the contrary, the study cannot overlook the items not loaded in the first construct (such as
A3, A4, and O4) because of too low loading values. Also, some items cross-load to one or
two other factors, most especially since they have high loadings in these factors. On this note,
a thorough EFA was used to confirm that the tool will only display one construct. It is also
used to further refine a produced instrument in order to guarantee its validity and reliability
and to increase its overall usefulness. To investigate the dimensionality of the instrument and,
eventually, improve its capacity to measure what it is intended to measure, EFA assists in
locating and eliminating components that do not match the intended construct.
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To properly determine what items are loaded to the first construct, and further refinement of
the developed tool, item removal using the results and procedures of EFA was done using the
developed framework of Mirabelli et al. (2022).

Figure 1

Multiple EFA Procedures for Item Removal

Method 1

1) Find ¥ of factors with Scree plot analysis

2) Perform EFA with ¥ of factors from (L)

3) Inspect factor loadings. If any items under-load,
remove the item with the lowest under-loading

4) ¥ no items under-loaded in step 3, then if any
items cross-load, remove the item with the
highest cross- loading

1
3)

Method 2

Find # of factors with Scree plol analysis
Perform EFA with & of factors from (1)

Inspect factor loadings. If any items cross-load,
remove the item with the lowest cross-loading
If no items cross-loaded in step 3, then if any
items under-load, remove the item with the
highest underdoading

1)
2)
3)

4

5)

Method 3

Find ¥ of factors with Scree plot analysis

Perform EFA with # of factors from (1)

If step & has resulted in removing an item in the
previous five iterations, skip to step 5,

Inspect factor loadings. i any items under-load,
remove the item with the lowest under-loading

If no items under-load or step 4 was skipped, then if

Method 4

Perform EFA with 10 factors

If step 3 has resulted in removing an item in the
previous five iterations, skip to step 4,

Inspect factor loadings. If any items under-load,
remove the item with the lowest under-loading

I no items under-load or step 3 was skipped, then if
any items cross- load, remove the item with the

5) if an item was removed, retum to step 1, 5)
otherwise, the FFA procedure is terminated

If an item was removed, return to step 1,
atherwise, the EFA procedure is terminated

any items cross- load, remove the item with the
highest eross-lnading 5) I any item still cross-loads or under-loads, retumn to
6) I any item still cross-loads or under-loads, return to step 1. Otherwise, the EFA procedure is terminated

| | step 1. Otherwise, the EFA procedure is terminated |
|

J [ | |

List Rejected items List Rejected items. List Rejected items. List Rejected items.
from method 1 from meathod 2 from method 3 from method 4

T T~

Remove any item removed in 3 or more methods from the total question pool

|
'
Method 5

highest cross loading

1) Find # of factors with Scree plot analysis
2) Perform EFA, starting with items retained after democratic selection with # of factors from [1)
3) H step 4 has resulted in removing an item in the previous five iterations, skip to step 5,
4) Inspect factor loadings. If any items underdoad, remove the item with the lowest underdoading
5) M no items under-load or step 4 was skipped, then if any items cross- load, remove the item with the highest cross-loading
6}  Ifany item still cross-loads or under-loads, retum to step 1. Otherwise, the EFA procedure is terminated

Source: Mirabelli et al. (2022)

Figure 1 displays the five processes (Methods 1-5) of item removal of a developed scale. The
first four methods are done as explained. After the four methods were complete, a
democratically selected item deletion method was performed, where items that were not
retained in at least three of the four methods were removed from the 54-item tool, and a new
EFA procedure was conducted with the reduced item list and used to generate a final result.
After items were removed, the fifth and final EFA method was conducted on the items that
had not been removed due to the democratic selection process.

Table 3
Results of the Democratic Selection Process for Item Retention Methods

Statement Democratic Selection Process Final

Code Method 1  Method2  Method3  Method4 Method5 Remarks
Al Accept Remove Remove Remove Remove  Remove
A2 Accept Accept Accept Accept Accept Accept
A3 Accept Accept Accept Remove Remove  Remove
A4 Accept Accept Accept Remove Remove  Remove
AS Accept Remove Remove Remove Remove  Remove
A6 Accept Accept Accept Accept Accept Accept
A7 Accept Accept Accept Accept Accept Accept
A8 Accept Accept Accept Accept Accept Accept
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A9 Accept Accept Accept Remove Accept Accept
Al0 Accept Accept Accept Accept Accept Accept
All Accept Remove Remove Remove Remove  Remove
Al2 Accept Accept Accept Accept Accept Accept

P1 Accept Remove Remove Remove Remove  Remove

P2 Accept Accept Accept Accept Accept Accept

P3 Accept Accept Accept Accept Accept Accept

P4 Accept Accept Accept Accept Accept Accept

P5 Accept Accept Accept Accept Accept Accept

P6 Accept Accept Accept Accept Accept Accept

P7 Accept Accept Remove Accept Remove  Remove

P8 Accept Accept Accept Accept Accept Accept

P9 Accept Accept Accept Accept Accept Accept
P10 Accept Accept Accept Accept Accept Accept
P11 Accept Accept Accept Accept Accept Accept
P12 Accept Accept Accept Accept Accept Accept
P13 Accept Accept Accept Accept Accept Accept
P14 Accept Accept Accept Accept Accept Accept
P15 Accept Accept Accept Accept Accept Accept
P16 Accept Accept Accept Accept Accept Accept
P17 Accept Accept Remove Remove Remove  Remove

o1 Accept Accept Accept Accept Accept Accept

02 Accept Accept Accept Accept Accept Accept

03 Accept Accept Accept Accept Accept Accept

04 Remove Remove Remove Remove Remove  Remove

05 Accept Accept Accept Accept Accept Accept

06 Accept Accept Accept Accept Accept Accept

o7 Accept Accept Accept Accept Accept Accept

08 Accept Accept Accept Accept Accept Accept

09 Accept Accept Accept Remove Remove  Remove
010 Accept Accept Accept Accept Accept Accept
Ol11 Accept Remove Remove Remove Remove  Remove

S1 Accept Accept Accept Accept Accept Accept

S2 Accept Accept Accept Accept Accept Accept

S3 Accept Accept Accept Accept Accept Accept

S4 Accept Accept Accept Accept Accept Accept

S5 Accept Accept Accept Remove Remove  Remove

S6 Accept Accept Accept Accept Accept Accept

S7 Accept Accept Accept Remove Remove  Remove

S8 Accept Accept Accept Accept Accept Accept

S9 Accept Accept Accept Accept Accept Accept
S10 Accept Accept Accept Accept Accept Accept
S11 Accept Accept Accept Accept Accept Accept
S12 Accept Accept Accept Accept Accept Accept
S13 Accept Accept Accept Accept Accept Accept
S14 Accept Remove Remove Remove Remove  Remove

ISSN: 2435-5240 433



The Southeast Asian Conference on Education 2026 Official Conference Proceedings

The democratic selection process omitted 7 items; thus, the fifth method began with 47 items,
and iterations of that method removed another 7 items. It can be observed that for the
democratic selection process, items were unanimously removed or accepted in only 40 out of
54 items. For the remaining 54 items, one or two methods demonstrated discrepancies in
determining item retention.

Of note, for 8§ items, one or two of the four methods rejected the item, and three or two kept
the items, suggesting these items may have been more “borderline” items than other, more
accepted items. For example, item number P17 had two votes to be rejected and was kept by
democratic selection, but was among the four items deleted during the EFA iterations on the
democratically selected items in Method 5.

After item removal, the new KMO and Bartlett's Test, and the component matrix test results
are presented to show the change of values. The new KMO and Bartlett's Test revealed an
increase in factorability, while the component matrix displays that all remaining 40 items are
loaded to the first construct with minimal and low cross-loadings.

The result revealed a KMO value of 0.915, and most of the loading factors were around 0.502
to 0.699, establishing a greater suitability of the remaining items. Additionally, the reliability
coefficient of the final scale is a = 0.948. These findings indicate that there are 40 items in
the final version of the APOS-based mathematics mental structure.

Conclusion and Recommendation

The scale APOS-based mathematics mental structure was primarily developed to support
studies on mathematics achievement and performance, and to add to the scales that measure a
positive construct among students’ mathematics proficiency. The scale that was created was
determined to be reliable and valid. Only one component was discovered using exploratory
factor analysis. With the extensive exploratory factor analysis, it is further suggested to use a
framework to verify whether only one classification exists or can be reconstructed to Action-
Process-Object-Schema factors using confirmatory factor analysis (CFA).

Further pilot testing is also encouraged, and tool refinement with the help of other experts.
One of the study's limitations is that, although the scale may be applied to both secondary and
postsecondary students, secondary students were not employed in the pilot testing.
Nevertheless, additional reliability tests, further content validation (especially validation of
experts in test/scale construction), and CFA can still be used for additional refining of this
developed instrument.
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APOS-Based Mathematics Mental Structure Scale
*Please provide the necessary information

Instructions: Read each statement carefully.

Place a v° mark on the choice

corresponding to the degree of your agreement with the statement. Answer all items with
honesty. There are four choices for each statement, which correspond to the following:
1 — Almost Always 2 — Often 3 —Rarely 4 — Almost Never

Statements

(Check one box in each row)

Almost Almost
Always Often | Rarely Never

ACTION

After understanding the problem, I identify what
given quantities there are and the unknowns to
solve the problem.

0

I try to figure out if the problem has already been
discussed in class or not.

I can identify what the given conditions are.

I can describe a mathematical condition.

I can analyze relevant data in a specific problem.

I restate the problem in my own words.

A Rl Eall B

I usually search for hints in a problem.

Process
After obtaining the necessary information from the

problem, ...

—_

I determine what series of operations I should use.

N

I solve step-by-step so that I can look back and
know what I am doing.

I look for patterns in the problem so I to solve it.

I can apply current knowledge to solve a problem.

I can propose a solution immediately.

I can directly create a potential solution.

Nk

I can easily identify the appropriate formula for
the problem.

*®

I can mathematically think about a situation to
solve a problem.

I can easily pinpoint a unique method to solve a
mathematical problem.

10.

I try to guess how it will work before I implement
the solution.

11.

Before I start to solve the problem, I can make a
near-correct estimate.

12.

I can easily test the solutions and think about the
accuracy.

13.

I divide the problem into sub-problems.

14.

I put the given variables in the related equations.

Object

I can generate a written record of the way/s |
think.
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2. I can find a solution to a mathematical problem by
writing an equation.

3. I can create a plan to solve the problem by drawing
pictures/illustrations.

4. 1 can make an answer to a mathematical problem
with the use of current knowledge.

5. I try to use a shortcut to solve a problem.

6. I try to illustrate the problem so that I can
understand it better.

7. 1 use variables to represent quantities and solve for
values.

8. I focus more on the problem’s solution by spending
more time on the calculation.

Schema

1. Tuse assumptions in relation to my final solution.

2. I can think of at least one way to begin to work on
a problem that I have never seen before.

3. I use my own strategies to solve the problem.

4. 1 can create new techniques to solve a problem.

5. Ican evidently explain the process in the given
situation.

6. I check the answer to see if it is correct.

7. 1can create new, simpler problems that can be
useful in solving the given problem.

8. After finding an answer using one method, I use
another method to confirm my answer.

9. T associate the given problem with the real world
to come up with practical ways to solve the
problem.

10. I manipulate the formula after determining what
variables are missing.

11. After I have solved the problem, I'll review what I
have done for the solution, and I'll check the
transactions before making a definitive judgment

ISSN: 24355240 443




The Southeast Asian Conference on Education 2026 Official Conference Proceedings

ISSN: 2435-5240 444



The Southeast Asian Conference on Education 2026 Official Conference Proceedings

Against All Odds: Deskilling and Reskilling in the Face of Artificial
Intelligence Redundancy Threats in Records Management
and Archival Science

Samson Mutsagondo, Sorbonne University Abu Dhabi, United Arab Emirates

The Southeast Asian Conference on Education 2026
Official Conference Proceedings

Abstract

Ever since the Industrial Revolution began, machines have been replacing humans in numerous
occupations and professions. Emerging technologies such as artificial intelligence (Al) are
often regarded as disruptive, especially when one looks at how they impact human employment
in different sectors of the economy. While it is true that machines are displacing humans from
their jobs, there is a need to devise means and ways of preparing for the inevitable labour crisis.
This study proposes upskilling and reskilling in records management and archival science as a
way to circumvent the impending Al-induced deskilling labour crisis. The study is very useful
to serving records management and archival science practitioners who often find it difficult to
cope with change, resulting in them being rendered redundant and their many years of work
experience washed down the drain. The study shows the importance of education and skills
upgrade in records management and archival science for personnel to remain relevant in the
midst of the Al revolution. Using Lewin’s change management model, the study guides records
and archives management practitioners to ride with the tide lest they are pushed off the pedestal.
Data in this conceptual study are obtained from a systematic literature review of the Scopus
and Google Scholar databases, focusing on sources published between 2021 and 2025. The
query string involved the keywords: “deskilling AND reskilling AND Al job threats OR records
management and archival science”.

Keywords: artificial intelligence, job losses, deskilling, reskilling, skills, skills redundancy,
upskilling
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Introduction

As the professional environment continues to evolve, upskilling, reskilling, and mega-
skilling have become essential strategies for workforce development. Upskilling
enhances current capabilities, reskilling prepares employees for new roles, and mega-
skilling integrates knowledge across disciplines to address complex challenges.
(Ayinde et al., 2024, p. 3)

Ever since the dawn of the Industrial Revolution, machines have been replacing humans in
many occupations and professions. Emerging technologies such as artificial intelligence (Al)
are many times regarded as disruptive, especially when one looks at how they impact human
employment in different sectors of the economy. Technological change, one of the major
challenges of the 21% century (Schneider & Vipond, 2023), is the most divergent driver of
labour-market change in the world today (World Economic Forum, 2025). While it is true that
machines are displacing humans from their jobs, there is a need to devise means and ways of
preparing for the inevitable labour crisis. This study proposes upskilling and reskilling in
records management and archival science as a way to circumvent the impending labour crisis,
where many work processes and procedures now centre around Al. Al, which is the replication
of human intelligence by machines, has been defined differently by different scholars. For
purposes of this study, the term refers to the use of intelligent robotic machines and Al-powered
software and applications to manage records and archives (Modiba & Shekgola, 2024).

Records management is a discipline that specialises in managing documents and information,
in paper, electronic, and audio-visual form. It is defined by Mohamed and Bunawan (2022) as
the effective and systematic control of the creation, receipt, maintenance, use, and disposition
of records that are either received or created in the conduct of business. Organisations must
pursue the professional management of records to ensure accountability, transparency,
decision-making, and to uphold the rights and obligations of various parties (Agu et al., 2022).
Important records of enduring value become the archives of the organisation or country.
Archives, unlike records, are permanently preserved for future use and reference. Records and
archives organisations have evolved from manual record systems to automated systems,
including the trending Al technology. Thus, like any other current organisation, records offices,
records centres, and archival centres are using various Al technologies in their work (Modiba,
2022). The rate of use and the magnitude of Al application in records and archives management
are rendering traditional records and archival skills obsolete, and this is the basis on which this
study is set. The study is very useful to serving records management and archival science
practitioners who often find it difficult to cope with change, resulting in them being rendered
redundant and their many years of work experience washed down the drain. The study
highlights the importance of education and skills upgrades in records and archives management
for personnel to remain relevant amid the Al revolution.

Objectives of the Study
1) To identify Al-induced deskilling threats in the records management discipline.

2) To propose upskilling and reskilling as strategies to fend off current and future
employment threats in the records management discipline.
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Research Problem

While a lot of literature has been published on the impact of Al on employment in many sectors
of the economy (Jayes & Schneider, 2022; Rafner et al., 2021; Sun, 2024; World Economic
Forum, 2025), little has been published on the impact of Al in records management, and more
s0, on mitigation measures to save humans from job redundancy in the field of records
management. The few studies that have focused on Al and records management, such as
Jaillant and Rees (2022), Modiba (2022), and Modiba and Shekgola (2024), have tended to
focus on the role and application of Al in records management, and scantly touched on the
impact of such technology on the workforce and possible remedies in the new era. This study
seeks to fill such a gap and complements the efforts of scholars, such as Herndndez and
Rockembach (2025), who have begun addressing means and ways of making records
management and other information professionals remain relevant in the age of technological
advances such as Al, robotics, and quantum computing. The transition from the 4" to the 5%
Industrial Revolution has resulted in the dawn of newer and more complicated technology that
calls for both upskilling and reskilling, lest machines take over jobs that used to be the preserve
of humans. Ayinde et al. (2024) aver that there has been limited exploration of the impact of
the transition from the 4" to the 5" Industrial Revolution on information professionals due to
technological shifts, as well as of the possible remedies to avert the impending human resources
disaster.

Conceptual Framework

This study is informed by Lewin’s change management model. In 947, Kurt Lewin introduced
the change management model, which comprises three stages: unfreeze, change, and refreeze.
Lewin came up with this model after observing change unfolding during the mid-19" century
and averred that there was supposed to be a model that guides people, organisations, and
countries as they transition in relation to change within their environments. In the first stage of
the change process, which he referred to as the unfreeze stage, people begin to realise that there
is a need for change and to let go old habits, and embrace an array of possibilities to deal with
the new situation (Majka, 2024). They weigh the merits and demerits of change. Lewin referred
to the exercise as the force field analysis (Connelly, 2020). If change is seen as imminent and
desirable, the transition process gets to the second stage, the “change” stage. Majka (2024)
states that during the change stage, people and organisations practically undertake steps that
transform the organisation from its current state to the envisioned future. Action is called for at
this stage, and this may include, among other things, learning, training, coaching, and
mentorship (Connelly, 2020). Once new skills are acquired through some form of training,
there is a need to reinforce behaviour so that people and organisations operate according to the
new and desired way. Lewin calls the third transitional stage “refreezing”. New skills,
organisational culture, and operational frameworks are solidified, routinised and reinforced
(Majka, 2024).

The model applies to this study where technological changes in records management are
inevitable. As the discipline moves from the 4" Industrial Revolution’s automated records
management systems to the 5™ Industrial Revolution Al-based records management system,
there is a need for the adoption of a model to guide the change process. Lewin’s change process
helps people and organisations to unfreeze their skills as the industry deskills. This prepares
the ground for them to be ready for change by engaging in action-oriented activities, such as
acquiring improved and new skills through workshops, short courses, mentoring, online
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courses, blended courses, and university courses. Such training either improves the skills of
records managers (upskilling) or inculcates new skills (reskilling) in them.

Methodology

The researcher employed a qualitative, systematic literature review-driven method, utilising a
change management conceptual framework to explore means and ways of mitigating Al-
induced skills redundancy threats in records and archives management. A total of 25 Scopus
and Google Scholar database documents were reviewed. Amongst them were journal articles,
book chapters, and conference proceedings. The search query string involved the keywords:
“deskilling AND reskilling AND Al job threats OR records management and archival science”.
The use of the Boolean operator “OR”, as indicated above, yielded many documents as opposed
to the use of “AND records management and archival science”, which yielded very few
documents. As a result, many documents from different disciplines were found. After reading
the abstracts of the documents, many were discarded due to thematic misalignment, resulting
in the two database searches yielding 25 papers that focused on the research problem of the
study. The search was restricted to sources in the English language and published between 2021
and 2025. Scopus and Google Scholar databases’ sources are renowned for their rigorous peer-
review process, making them very reliable sources of information and knowledge. Issues of
skills upgrades and reskilling as a panacea to deskilling with the advent of emerging
technologies, such as Al, are recent phenomena, making it important to rely on more recent
sources. Data were analysed thematically in line with the two objectives of the study.

Deskilling as a Cause of AI-Redundant Threats in the Records Management Discipline

One challenge that affects the field of records management today is deskilling, a phenomenon
characteristic of the 4" and 5" Industrial Revolutions (Bossen & Naja, 2025; Minardi, 2022).
Deskilling refers to workers’ loss of professional skills due to technological or work practice
changes (Rafner et al., 2021). Deskilling occurs when some skills become redundant, a
phenomenon caused by, among other developments, automation, outsourcing, offshoring, and
the implementation of cost-cutting measures (Adepoju & Esan, 2023). It should be noted that
while earlier technology enhanced work processes conducted by humans, Al technology is
replacing and displacing the very humans that it is supposed to help. In the context of this study,
deskilling in records management comes as a result of automation, where several Al
technologies are roped in to replace or work alongside humans in conducting business.

Al is now widely used in records management. For example, machine learning is used in
records management to analyse large data sets and make predictions faster and more accurately
than humans (Adepoju & Esan, 2023). Colavizza et al. (2021) define machine learning as
computer programmes that learn from data. Among other things, machine learning is used for
data extraction, indexing, searching, retrieval, and disposal. Omigie et al. (2023) single out
machine learning as one Al technology that has caused a lot of concern about the future of
work, as it is displacing humans from their jobs. Another Al technology, natural language
processing, is used in processes such as text generation, transcription and translation
(Hernandez & Rockembach, 2025). Robots, which are also part of Al technologies, are used to
share and distribute paper-based records within an organisation or in a records or archival
centre. Theodotou (2023) adds to the list of Al technologies, deep learning, and robotic process
automation as Al technologies that are instrumental in enhancing records and archives
management activities. Al can be used to perform almost all records management activities,
for example, records creation, classification, filing, storage, retrieval, and disposal (Thabakgolo
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& Mosweu, 2025). This is supported by scholars such as Colavizza et al. (2021) and Jaillant
and Rees (2022), who state that Al is instrumental in automating archival workflows around
the “capture” and “organise” dimensions of the records continuum theory, while Modiba (2022)
avers that it is applicable throughout the records life cycle. This has resulted in some records
management professionals losing jobs as machines are taking over many work processes. In
showing the negative effects of deskilling due to automation, some Danish physicians label the
phenomenon “destructive digitalisation” (Bossen & Naja, 2025, 3).

Deskilling is unstoppable because most jobs are increasingly becoming automatable. Schneider
and Vipond (2023) give the example of jobs in the United States of America, where they found
that 47% of jobs are automatable. The records management and archival science discipline is
not immune to such developments and eventualities, making it important for them to consider
upskilling and reskilling to save themselves from the impending labour crisis. Many factors
drive skills disruption in the 4" and 5" Industrial Revolutions. According to the World
Economic Forum (2025), the five drivers are technological change, geoeconomic
fragmentation, green transition, demographic shifts, and economic uncertainty. Adepoju and
Esan (2023) hold that 4" Industrial Revolution technologies, such as Al and robotics, are the
leading causes of deskilling because of their economy, efficiency, and effectiveness in
accomplishing tasks. With deskilling comes reduced labour costs, increased efficiency, and
improved product quality (Adepoju & Esan, 2023). Thabakgolo and Mosweu (2025) add to the
list business efficacy and streamlining business operations as benefits of deskilling, where
humans are gradually replaced by machines and other digital technologies. Raghunath (2021)
argues that technological skills are continuously changing and, as a result, no one is safe from
job redundancy in the 4" and 5" Industrial Revolutions. He firmly points out that no human is
permanently tech-savvy, making it important for all humans to upgrade their skills or acquire
new ones. This includes millennials (born between the 1980s and the 1990s) and Generation
Z, or zoomers (born between 1997 and 2012), ), the renowned technologically-savvy age group.

The World Economic Forum’s Global Skills Taxonomy, published in 2025, indicates that the
world average for skill disruption by 2030 stands at 39% and amongst the countries to be
affected are Zimbabwe at 48%, the United Arab Emirates (41%), Canada (38%), the United
States of America (35%), China (34%), France (33%) and Denmark (33%) (World Economic
Forum, 2025). Amongst the new upcoming skills by 2030 are Al and big data, networks and
cybersecurity, technological literacy, creative thinking, resilience, flexibility, and agility. The
World Economic Forum (2025) holds that Al is likely to make 9 million redundant jobs and, at
the same time, create 11 million jobs. The creation of jobs because of Al is affirmed by Omigie,
Krubu, and Anthony (2023), who predicted that Al is set to create 2.8 million jobs in Nigeria
by 2030. This is further supported by Schneider and Vipond (2023), who hold that during the
last 200 years, despite technological changes, more new jobs have been created than lost.
However, to achieve this, employees should upskill and/ or reskill to be able to fit into the new
skills realm. Table 1 below shows potential new general and records management-specific job
roles that are likely to be created by the Al revolution in the next few years.
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Table 1
Potential New General and Specific Job Roles Created by the AI Revolution

Official Conference Proceedings

No. | Possible new general roles created | Possible new records management roles
by the Al revolution created by the Al revolution
1 | Natural Language Processing (NLP) Al Trainer or Model Specialist
Specialist
2 | Al Ethics Consultant / Al Ethicist Intelligent Enterprise Content Management
Analyst
3 | Responsible Al & People Governance | Al Metadata Manager
Manager
4 | Al Policy Analyst Predictive Records Lifecycle Analyst
5 | Al Productivity Coach Al Computational Archivist
6 | Human-Al Interaction Designer Al Metadata Architect
7 | Machine Learning Engineer Digital Archival Search Engineer
8 | Al Strategy Consultant / Al Audit and Compliance Officer
9 | Al Product Manager Al Records/Information Governance
Specialist
10 | Al Sustainability Analyst Al Support & Integration Analyst

Lewin’s change management model was used to inform this study. The deskilling stage in the
records management industry is akin to Lewin’s unfreezing stage. With deskilling, workers lose
professional skills as upgraded or new technology is introduced. At this stage, workers need to
ride with the tide and deskill as well, by letting go of old skills (unfreezing) to make room for
the acquisition of new skills. In records management, paper records management skills, such
as manual records filing, manual records classification, and manual records appraisal, should
be discarded as records management professionals set the stage to embrace new Al-based skills,
such as robotic process automation (for electronic filing and classification), as well as machine
learning and deep learning (for electronic records appraisal). Automated processes, such as
computer-based or electronic documents and records management system-based records
creation, filing, classification, and disposal, should also be deskilled as Al technology becomes
widely used in records management. This makes it necessary for records management
professionals to let go of old, automated skills to make room for new Al records management
skills. This is equivalent to Lewin’s unfreezing stage. Workers’ deskilling does not necessarily
mean that they actually eradicate and forget the old skills, but metaphorically implies removing
an unnecessary set of skills from their mind and hands to make space for new Al skills.

Upskilling as a Measure to Circumvent AI-Induced Employment Threats in Records
Management and Archival Science

As new technologies are introduced in records management, employees need to acquire new
skills to remain relevant in their current and future roles, chief among which are Al skills. This
is supported by Sikhakhane (2025), who avers that records professionals require appropriate
skills to effectively use Al to enhance the records management tasks, and this can be achieved
through upskilling and reskilling in Al and other current disruptive technologies. At the same
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time, Jaillant and Rees (2022) highlight that insufficient skills are a huge barrier to Al
implementation in records management and archival science. In the context of this study, skills
are specific technical and non-technical competencies and specialised knowledge that humans
should possess to work effectively with Al technologies and systems (ARISA, 2023).
Theodotou (2023) also views skills as learned abilities that enable humans to achieve
predetermined results with high levels of certainty and precision. Thus, he holds that
organisations should invest resources in Al upskilling and reskilling, or else humans would be
gradually displaced from their jobs now and in the future.

Skills upgrades can be partly achieved through upskilling. Upskilling refers to the acquisition
of broader, and higher-level skills to cope with changes in technology (Rafner et al., 2021). For
example, records managers who used to classify records in Microsoft Excel need new training
to pass on the job to robotic process automation, an Al technology that can be used to perform
routine and repetitive processes such as records classification, filing, and inventoring. There is
an upgrade of skills from being computer literate in Microsoft packages to being literate in Al
technologies and packages. This implies that humans from time to time need to align
themselves with technologies to remain relevant, a regrettable situation that makes them slaves
of and to technology. Commenting on this scenario, Krook (2025, 1) asserts that, “The biggest
threat to humanity is therefore not that machines will become more like humans, but that
humans will become more like machines”. He thus labels humans in the present and future as
happy slaves of technology.

Upskilling is mostly prevalent during the transition from the 4™ Industrial Revolution to the 5%
Industrial Revolution. According to Ayinde et al. (2024), while the 4" Industrial Revolution
focuses on automation, the 5" Industrial Revolution focuses on the integration of advanced
technologies with human creativity and expertise, inclusive of human-computer interaction.
Thus, with upskilling, records managers do not necessarily need a set of new skills, but an
upgrade and broadening of the same to be equal to the new technological demands of their day.

Reskilling as a Measure to Circumvent Al-Induced Employment Threats in Records
Management and Archival Science

Reskilling is the process of training workers to acquire new skills that are required for new and
different roles, in line with technological changes that make some roles obsolete (Ayinde et al.,
2024). Reskilling and upskilling are sometimes used interchangeably. For example, Adepoju
and Esan (2023) define reskilling as the acquisition of new skills or the upgrading of old skills
to perform new roles. This study considers them as different, with upskilling referring to the
enhancement of current capabilities, and reskilling referring to the acquisition of new skills for
new roles in line with the technological demands of the day. Reskilling is one thing that
organisations need to embrace in their strategic plans because, as previously pointed out,
deskilling is the reality of life, making the acquisition of new skills mandatory. Adepoju and
Esan (2023) state that reskilling is inevitable due to technological advancements, the need to
cut production costs, and the need to remain competitive in the industry. Records managers
need to ride with the tide so that they are not left behind. For example, records management
professionals need new skills to train Al algorithms, to understand Al technologies, and to
collaborate with Al technologies in conducting records management duties. This set of skills
depends on the programmed level of human involvement in how machines are set to work,
among which are human in the loop (HITL), human on the loop (HOTL), and human out of
the loop (HOOTL).
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HITL involves humans planning, executing, and evaluating the work that machines carry out,
making it necessary to retain a few people to interact with machines (Rafner et al., 2021). A
few records management professionals may have to be retained in order to train Al algorithms,
plan, design, and evaluate the work that various Al technologies conduct. This may include
prioritising which records are to be appraised first and which ones are to be transferred for
permanent preservation first. The evaluation of the effectiveness of a natural language
processing translator is best conducted by humans, who then make recommendations to
maintain or improve how the technology works. Al technology has been accused of lacking
ethical norms (Modiba, 2022; Thabakgolo & Mosweu, 2025). Humans may have to be in the
loop to determine the ethical status of Al technologies and decide what to do with them in line
with the ethical expectations of society. HOTL is not very different from HITL, as both
scenarios involve human involvement in machine operations. However, in HOTL, humans play
the role of monitoring as they only check the outcome of the process (Rafner et al., 2021). In
HOOTL, humans are not involved at all in the way machines work, as machines complete
transactions without human intervention (Rafner et al., 2021). The first two scenarios, HITL
and HOTL, go a long way in enhancing human-machine interaction, where some humans retain
their jobs, but with new skills acquired to be able to meaningfully interact with the machines.
Thus, with relevant training, some humans retain their jobs as they interact with machines or
as they work collaboratively with them. Added to them are newly skilled records management
professionals who would be ready to take up completely new job roles brought about by Al as
explained below.

In reskilling, both technical and non-technical skills are required. Al technical skills in records
management may include technical aspects such as algorithmic training and machine learning,
while non-technical skills, which ARISA (2023) refers to as soft skills, may include support
roles such as ethical control, regulatory control, quality control, and problem solving. The
duration of training depends on the nature of the skill in question. ARISA (2023) points out
that Al technical skills require longer and in-depth training than non-technical skills. Thus, Al
roles such as Al training and machine learning engineering may need long college or university
courses, while non-technical skills such as Al ethics, records management, and Al records
management legal compliance may be done as short training courses through workshops and
mentoring. The guiding principle should be an Al skills intelligence audit where a needs
assessment is first conducted before the nature and duration of training can be determined. This
is affirmed by Mugwambi and Mutsagondo (2024), who hold that assessing employees’
training needs is a necessary condition for there to be productivity, efficiency, and
effectiveness.

Adepoju and Esan (2023) opine that organisations should conduct regular skills assessments
where they identify skills that have become obsolete and go on to implement training
programmes that meet the new needs of the job. They hold that the training should, among
other things, involve coaching and mentoring, especially as employees prepare for new
organisational roles. Reskilling and upskilling can be effected by training employees in both
hard and soft skills in line with the strategic direction of the organisation, as well as in response
to environmental forces at play, amongst which are technology, social, and economic forces
(Ayinde et al., 2024). Adepoju and Esan (2023) add that new general training is required in
digital literacy, data analysis, programming, cybersecurity, human resources, software
analytics, emotional intelligence, and critical thinking, where new technical skills, soft skills,
and new knowledge are acquired. Reskilling is one thing that organisations need to embrace in
their strategic plans because, as previously pointed out, deskilling is the reality of life, making
the acquisition of new skills mandatory. Adepoju and Esan (2023) state that reskilling is
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inevitable due to technological advancements, the need to cut production costs, and the need
to remain competitive in the industry.

As shown in Table 1, a wide array of skills is required for records management professionals
to operate at an optimal level. Ayinde et al. (2024) refer to this skill acquisition and
development as mega-skilling. They define mega-skilling as a holistic approach to skill
development where humans integrate knowledge and expertise from multiple fields and
disciplines, including technology, ethics, and strategic management. For example, with mega-
skills, records management professionals can train Al models, assess their ethical conduct,
assess their regulatory frameworks, and engage in strategic management activities. This implies
that while upskilling and reskilling are important, mega-skilling is even more important. As
such, training for records management professionals should be broad-based, all-inclusive, and
holistic as opposed to narrow-based, restricted, and fragmentary in nature. Mega skills can be
acquired through workshops, seminars, online learning, hybrid learning, and even college or
university courses.

Upskilling and reskilling involve a change process where records management professionals
undergo training to meet the new demands of their jobs. This stage is equivalent to Lewin’s
change stage, where Majka (2020) states that at the change stage, people should practically
transform from their current to envisioned state through different forms of training, such as
learning, adaptation, training, coaching, and mentorship. Upskilling is a change that caters to
technological upgrades, for example, from computerised and records management systems to
Al-based records management systems. Reskilling is a change that caters to the emergence of
new technology and new roles, where records management professionals need a new set of
skills to effectively and efficiently apply themselves in new Al-based roles.

Once upgraded and new skills are acquired, there is a need to reinforce these skills so that they
become deeply entrenched in employees. According to Lewin, in the third stage of the change
management model, which he calls refreezing, new skills should be solidified and reinforced
(Majka, 2024). There is a need for records management professionals to reinforce Al records
management skills, such as Al model training, AI metadata analysis, and Al records
management auditing, through continuous practice, perfection, and reinforcement, and through
repeated practice to make the newly acquired skills deeply entrenched and embedded. In short,
it should be realised that the acquisition of upgraded and new skills without their reinforcement
is not enough. This makes it important to rope in Lewin’s change management model in records
management upskilling and reskilling. Figure 1 below is an illustrative summary of how
Lewin’s model can be used in enhancing upskilling, reskilling and mega-skilling to avoid Al-
induced job redundancy in records and archives management within the context of the Fourth
and Fifth Industrial Revolutions.
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Figure 1
Records Management Deskilling-Upskilling-Reskilling Matrix

| 41R l)
UNFREEZE CHANGE REFREEZE
Acquire skills through: Reinforce skills through:
UPSKILL
n — —_ Practice
Mentoring
Technological Upgrades Workshops
ﬁ Simulations
Short courses Perfection
DESKILLING Coaching
% 9 Lectures -
Blended learning
New Technology Online courses
\ Job rotation Reinforcemen
m College courses
RESKILL
A V7

<1 5IR |

Conclusion

This study has shown that deskilling is a reality of life. It has affected records management, as
the discipline has evolved from manual to automated and to Al systems. With upskilling and
reskilling, skills disruption or deskilling does not necessarily result in unemployment since the
acquisition of upgraded and new skills prepares employees for upgraded and new roles. As a
result, in addition to working with machines or alongside machines, records management
professionals are capable of assuming new roles, such as Al model training, Al ethics
consulting, Al metadata architecture, and Al records governance. The failure to upskill and
reskill leads to skills redundancy in records management, as the above-stated roles cannot be
held by traditionally trained records management professionals. Lewin’s change management
model helps to reinforce the deskilling, upskilling, and reskilling matrix in records
management, as his unfreeze, change, and refreeze stages speak to the deskilling, upskilling,
and reskilling scenarios discussed in this study.
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Abstract

In a world ridden with “direct, structural and cultural violence” (Galtung & Fischer, 1973),
education’s role in alleviating conflict has never been more critical. Peace education offers a
systemic-systematic pathway to engage in sustainable ways of transforming individuals into
ethical inhabitants of a strained planet. This paper delineates the way Positive Discourse
Analysis (PDA) of world literature can enable Critical Peace Education (CPE) as curricular-
pedagogical praxis. Literary humanistic inquiry presents a powerful approach to peacebuilding
by fostering affective, ideological and ethical engagement with the realities around us through
its multidimensional representation of conflict. Strengthening critical reading and interpretive
competences enables holistic evidence-based interrogation of structural and cultural conflicts.
World literature, characterised by globalisation and cosmopolitanism (Damrosch, 2003),
organically disrupts generalised discourses on conflict and peace, emphasising their
multicultural, multiethnic and pluralistic episteme through commentaries. Reading world
literature therefore builds ethico-political intercultural competence and global citizenship, with
PDA offering a “counter-hegemonic” pedagogical pathway to create discerning readers of the
world through the word (Freire & Slover, 1983). Situating the disciplinary focus of
peacebuilding within world literature, I present a reading model with PDA as an interpretive
methodology to achieve CPE in adaptive, locally sensitive ways, mapping it to Monisha Bajaj’s
four coordinates of CPE that build idealistic-ideological-politicisational-intellectual
competencies (Haavelsrud, as cited in Bajaj, 2008). I conclude with a reading model based on
PDA for CPE and comment on the normative, aesthetic and ideological pathways as three
interconnected aspects that reading world literature can achieve as a pedagogy of peace.

Keywords: world literature, critical peace education, positive discourse analysis, peacebuilding
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Introduction

Peace studies as an academic discipline emerged in the wake of the second World War, with
an emphasis on understanding war, disarmament and armed conflict. Subsequently, the
discipline has expanded in its scope to a consideration of peace in civil society, tapping into
discourses of human rights, justice and sustainability. Education is one of the tools to ensure
sustainable peacebuilding. In this paper, I outline select theoretical frameworks that can shape
the understanding of peace, focusing in particular on two peace theorists who laid the
foundations of the discipline. I then discuss the imagination of critical peace education as a
praxis that is informed by the philosophy of these theorists. This is advanced to a specific
discussion in the literary humanities and Positive Discourse Analysis (PDA) as a critical
reading model that can be mobilised in the (world literature) classroom for interpretation of
literary works as a peacebuilding praxis. I conclude by reflecting on the value of this praxis for
sustainable peacebuilding.

Understanding Peace and Peacebuilding

Peace studies as a field of inquiry has its formal origins in the work and praxis of the
Norwegian, Johan Galtung, who systematically theorised on the typologies of violence and
proposed models and tools for promoting peace. Galtung’s formulations placed the typologies
of peace and conflict under three broad categories — “direct”, “structural” and “cultural”
(Galtung & Fischer, 1973, pp. 35-36). For Galtung, these categories helped to construct a
negative peace, which was seen as an absence of conflict. Galtung proposed, though, that a
more sustainable approach was that of positive peace built on principles of dialogue that are

proactive and constructive rather than preventive, in order to foster harmony.

Understanding the types of violence and conflict is important in visualising positive peace.
Direct conflict, for Galtung, involves armed repression, killing, maiming and other acts of
destruction that are visible and reprehensible. Structural violence, by contrast, comes with
ideological control and exploitation, fragmentation, segregation and penetration, where civic
bodies, socio-cultural structures of knowledge, and truth frameworks channelise and control
human life. Cultural violence, for Galtung, is the most subtle and the most pervasive because
it works through social and cultural systems, beliefs and worldviews. Cultural violence is
hegemonic and therefore requires a continuous critical engagement for its redressal (Galtung
& Fischer, 1973). Possibilities of peace, social and ecological justice are most feasible when
they address cultural violence and conflict to envision sustainable solutions that transform
thoughts, beliefs, identities and dispositions. Galtung developed several tools that, as a
diplomat, he used to negotiate (armed) conflict between parties at diplomatic levels, the most
notable being the TRANSCEND approach. He identified communication as a critical tool for
ensuring long term sustainable peace, which, he claimed, is impossible to achieve in the event
of a breakdown of communication. Keeping channels of dialogue open and alive, alone, can
ensure sustained peace and harmony.

The emphasis on cultural conflict and communication was highlighted by Betty Reardon as
well, who, like Galtung, worked towards defining, contextualising and enabling long term
peace. Reardon’s work evolved in the specific context of gender and human rights. Reardon
emphasised ways of empowering women to deal with conflict of various kinds, the most
debilitating being cultural conflict within patriarchy. For Reardon, it was imperative to view
peace as the preservation of human dignity, agency and empowerment that are essential human
rights. Her development of a 7R model — Reflection/Reflective Listening, Responsibility (for
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and to), Risk taking (risk perceptions of how we live and perceive ourselves and the world),
Reconciliation, Recovery, Reconstruction (envisioning, imaging modeling) and Reverence —
was an output of this belief where each R informs human action and can lead to respect and
reverence for life in all forms (Reardon & Snauwaert, 2015). This emphasis on agency and
empowerment guided by ethical standpoints takes on additional significance within discourses
on peacebuilding, a concept that Galtung proposed in the context of diplomatic and
international relations to contain (armed) conflict. Peacekeeping, peacemaking and
peacebuilding emerge as three arms along which conflict can be countered (Galtung & Fischer,
1973). Of these, peacekeeping and peacemaking carry notes of prevention and protection, while
peacebuilding carries an implicit message of collaboration, positive peace and agency that is
organically derived from sites of conflict. Peacebuilding as a discourse presents possibilities
for imagining and mobilising action that is community-based and community-driven. Along a
spectrum of strategies for peacebuilding that include armed interventions to curb direct
violence at one end of the spectrum, to dialogue and mediation at the other end, the most
desirable peacebuilding praxis is communication. Communication has the potential to
negotiate, identify points of discord and address them continually. Peacebuilding then posits
the achievement of peace as a process, rather than viewing it as a product, and emphasises
communities taking ownership of peacebuilding that would be adaptable to their needs and
realities (Coning, 2018).

In recent years, peace studies and peacebuilding has expanded in scope, informed by
movements in academia on critical race and ethnicity, critical gender, globalisation, new
aesthetics, critical media and more recently, the environmental humanities. These theories
focus on systems and structures of control, regulation and oppression that eschew agency and
outline the many ways in which individuals/groups are targets of oppression, violence and
conflict. Identity, spatio-temporal positioning, nationalities and socio-economic cultural
orientations become some ways in which structural and cultural violence manifest, which
critical theories unpack systematically. Peace studies has, therefore, taken on a modification in
its nomenclature, adopting “critical” peace as its new direction. The critical aspect, in its turn,
focuses on interrogating construction of truths and power that play out through political
discourses, and repositioning human subjectivities and standpoints. There is, then, a need for
sustained “difficult dialogues” (Trifonas & Wright, 2013, xv) on the constantly evolving and
morphing forms of conflict in everyday experience that become the core of effective
communication for peacebuilding. It is within this context that education has a central role to
play in sustainable peacebuilding.

Critical Peace Education

Scholar and peace educator Monisha Bajaj’s theorising about critical peace education offers a
pertinent lens to understand and visualise the role of education for sustainable and “adaptive
peacebuilding” (Coning, 2018). Critical peace education, for Bajaj, must create awareness of
socio-cultural inequities and sensitise us to the many ways in which they create hierarchical
structures of power and control. Bajaj cites four approaches to peace education — the idealistic,
the intellectual, the ideological and the politicisational — that lend different dimensions to its
praxis. The idealistic works with theories of the ought, where the emphasis of study is on
universal notions to problems and solutions rather than their societal transactions. The
intellectual approach looks at an academic study of peace to build knowledge among learners.
The ideological approach is rooted in a neo-Marxist perspective to schooling, where
educational spaces are seen as sites for reproducing dominant ideologies. The fourth
politicisation approach believes that education has a role to play in transforming reality and
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building peace through concrete action (Haavelsrud, as cited in Bajaj, 2008). Although the
approaches signpost different pathways to peacebuilding, Bajaj indicates the way critical peace
education enables a critical construction, reflection and dissemination of knowledge about
societies and cultures. Critical peace education, as praxis, is an intentional act that can enable
sustainable societies by knowledge building, working with learners, critiquing curricular and
educational aims and goals and approaching schools as Althusserian ISAs. Critical peace
education is therefore aptly positioned to interrogate structures of knowledge and control by
fostering critical dispositions in learners towards their surroundings and supporting difficult
dialogues around direct, structural and cultural violence. These difficult dialogues would entail
honest engagement with issues of conflict to better understand systems of power and control.
It is within this context that we can locate the teaching and learning of literature as a site of
peacebuilding.

Literature and Critical Peace Education

As a core discipline in the humanities, literary studies address all four approaches to critical
peace education articulated by Bajaj. Good literary works are aesthetic pieces and works of art
that comment critically on social and cultural structures, present normative frameworks, hold
mirrors up to society and offer philosophical reflections on states of being (Showalter, 2003).
While late 19th and early 20th century liberal humanist traditions in literary studies held it as
canons and moral lodestones in culture, the influence of critical theory on the literary
humanities from the 1990s enabled interdisciplinarity, highlighting the instability of language
and identities, and the fluid and political nature of reality (Barry, 2009). The turn of the century,
in the meantime, re-introduced affect as an integral part of literary studies that negotiates
ideological critique with empathy and critical feeling (di Leo, 2023; Reber, 2016). Literary
humanities then occupy a unique position of connection with readers because of their aesthetic
and ideological qualities (Showalter, 2003). As communicative discourses in multimodal forms
and genres, literature captures everyday experiences through creative expression. It
“defamiliari[zes]” (Shklovsky, 1917, p. 16) the ordinary by aestheticising social and cultural
experiences, making us view our daily lives with a fresh eye. Good literary works are structured
around conflicts that place actions and enactment within critical perspectives. Thematically,
literary works address a range of issues and contexts, which include postcolonial experiences,
gender and queer theory, globalisation, neo imperialism, climate change, ecology and cultural
studies (di Leo, 2023). Reading and teaching literature then has a powerful impact on not
merely building ideal worlds as utopias but also constructing intellectual commentary,
ideological reflections and ethical standpoints that function dialogically to reflect on the
imperfect realities we inhabit. Feminist and literary critic Elaine Showalter has proposed in this
regard that literature bears the moral responsibility of helping us cope during dark times and
navigating discourses around difficult themes like war, death, self harm, violence etc.
(Showalter, 2003) Good literature is non-didactic and teaches tolerance, acceptance, respect
for human and environmental rights and resilience that become values integral to fostering long
term peace. Within the context of (critical) curriculum studies, these can be mobilised through
the choice of content, pedagogical praxis, dialogue and self exploration within the classroom
(Malewski, 2010).

The notion of representationalism is a significant element to factor in this argument.
Representation works with several meanings simultaneously. One understanding of
representation is to stand in, or substitute for something. This is often accompanied by political
connotations, wherein a representative “speaks” for another. A consequence of this stand-in is
that the resulting “representation” is both reliable and partial. As a stand-in, the representative
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speaks with authority for the substitute but also presents a shadow of a perspective because it
is a mirroring or reflection of the original experience. A second related meaning shows
representation as a re-presentation. In this scenario, the re-presentation can be a transformed
version of reality or perspective. The causes for this re-presentation could be aesthetic or
ideological. It however works with the self-consciousness that it is a reflection and transformed
depiction of reality and therefore makes no claims to factuality. A final perspective that
representation embodies is that it shows, rather than tells, us about reality. This presentation,
borrowing from visual discourse, operates as a visualising technique to help us get an image of
the canvas of ideas.

These ideas find echoes in concurrent formulations of world literature that offer a robust
entrypoint into the convergence of these perspectives in a literature classroom. World literature
as theorised by David Damrosch in his earliest formulations lists it as a discourse and a
methodology. As a discourse, world literature evokes principles of cosmopolitanism, based on
syncretism, plurality and polyphony that aspire for inclusivity (Damrosch, 2003). As a
methodology, world literature constructs a way of reading and meaning making that brings
together translations across space, time and culture. In contexts of syncretism, polyphony and
plurality, however, conflict between perspectives becomes inevitable. World literature is then
a principled approach to engaging with the world, its social and cultural realities, and the
conflicts that arise therein through their creative representations. World literature also creates
space for connecting values and realities across cultures, recognising comparable elements
alongside their divergent means of unfolding representations. Reading (about) cultures implies
a critical engagement with processes, ideological and hegemonic structures, and the
corresponding conflicts that emerge with diversity and heterogeneity. In its scope, reading
world literature offers a potential pathway to better understand structural and cultural aspects
of violence/conflict through their thematic and representational aspects that are pluralistic,
discursive and contextualised in experience.

Models for Supporting Peace Education: The Hermeneutic Circle and Positive
Discourse Analysis (PDA)

Several models of meaning-making exist across multidisciplinary domains that address some
of the objectives of peace education in their distinct ways. In this section, I source two such
models from the literary and critical humanities that talk to the needs of critical peace within
educational contexts. I then present a synthesised model that captures the core elements of each
practice that can promote an evidence-based reading process for peace education. This model
is also refined through this author’s own practice of using these reading models in her
classroom over the last decade as a humanities, language and literature educator.

The Hermeneutic Circle

The figure below presents the coordinates of literary criticism proposed by M. H. Abrams in
The Mirror and the Lamp (1953) and that remains a popular reading model in literary studies.
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Figure 1

The Hermeneutic Circle — M. H. Abrams’ Coordinates of Literary Criticism
e The text The
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The four coordinates depict one form of reading that draws from established traditions of
literary criticism. The central coordinate — the text — is the heart of the reading process. Close
reading of texts draws on Russian Formalist traditions of stylistic analysis as well as the New
Criticism and formalist traditions of reading. These traditions proposed that meaning resides
within the words on the page and they considered speculative interpretation and reading beyond
the work fallacious acts of meaning making. Engaging with the prose, poetic components and
structural elements of the text is sufficient to infer the meaning of the work. The latter half of
the 20th century however presented other ways of reading, influenced by postmodernist
philosophies, critical theories and cultural studies, thereby adding new dimensions to the idea
of the text as a mirror/mimesis of the world as originally framed by Abrams. Contextual reading
arose through a recognition of the universe or world as a source of theme as well as the material
site of production, circulation, consumption and interpretation of the text. Good literary works
are structured around conflicts that place actions and enactment within critical perspectives that
are historically and culturally determined (Veeser, 1994). Thematically, literary works address
a range of issues and contexts, which include postcolonial experiences, gender and queer
theory, globalisation, neo imperialism, climate change, ecology and cultural studies (di Leo,
2023). The contextual framing highlights these aspects in the act of reading the work, adding
new dimensions of understanding to the positioning of the work as commentaries, judgments,
evaluations or ironic reflections of/on the universe (Anker & Felski, 2017; Chatman, 1978).
The author as the third coordinate enables us to situate them as creative beings as well as
ideologues who have something to communicate. Reading texts within the larger body of works
by the author allows for engagement with writerly discourse, their styles, their thoughts and
their positionality with respect to the themes they write about. A similar approach to the reader-
audience as a critic allows us to view reading as a reflective act and the audience (which is us)
also as approaching the text through pre-established presentist standpoints. In the two latter
instances, there is the danger of bias, but reader-response and presentism requires us to be
aware of these biases and read the text with critical awareness of our preconceived notions.
Constantly revisiting the text and context to reassess authorial and audience standpoints enables
a systematic self-reflexive and evidence-based mode of reading.
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Reading through the hermeneutic circle is, thereby, a recursive dialogic one whereby ideas
from each coordinate is synthesised to compose holistic, situated and scoped interpretations of
the themes in the text.

Positive Discourse Analysis (PDA)

Martin and Rose’s PDA offers another model of analysis and interpretation of discourses within
multimodal texts, elaborated in Working with Discourse (2007). This approach is rooted in
functional linguistics and links discourse with social activity through grammar. PDA works
through three metafunctions of language as discourse. The first is interpersonal, where we enact
our social relations. The second is ideational where we represent our relationships to each other.
The third is textual, which helps us organise our interactions and representations as meaningful
texts (Martin & Rose, 2007). PDA provides a useful analytical foothold in the process of
reading through the hermeneutic circle, where authorial discourse, the world and the reader-
critic situate the discursive text within these three frames for intentional reading.

A Reading Model for Critical Peace Education

A synthesis of the hermeneutic circle and PDA with the four approaches to CPE — intellectual,
idealistic, ideological and politicisational — that act as value-based frames in reading can help
a world literature classroom operate as a site for sustainable peacebuilding through ESD. The
reading model below presents a visualisation of this synthesis and reading praxis.

Figure 2
A Reading Model in PDA for CPE

A Reading Model for CPE
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The core of the reading model lies in the essence of world literature as not just a discipline but
a Discourse that combines stylistics and linguistic expression with representations of social
reality. World literature, which is a mode of reading and circulation, organically draws on the
influences of international economic and cultural capital in its production. This circulation is
therefore also a dynamic cosmopolitan movement of ideas, aesthetics and socio-cultural
discourses on normative, ideological and political thought. Discourse in and of world literature
in the context of education and peace can be approached initially through two arms of
interpretation — the rhetorical and the methodological.
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