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Abstract. The rapid integration of generative artificial intelligence (AI) 
tools such as ChatGPT into higher education worldwide has created an 
urgent need for faculty to develop the necessary skills and knowledge to 
use these tools effectively and ethically. This study explores the way in 
which university faculty in Peru apply the Technological Pedagogical 
Content Knowledge (TPACK) framework when using ChatGPT for 
educational purposes. A cross-sectional survey of 180 instructors 
revealed that higher TPACK levels are moderately linked to more 
frequent and purposeful use of ChatGPT, although demographic factors 
such as gender, age, and prior AI training also play significant roles. The 
resultsults highlight that while TPACK provides a useful foundation, it 
may not fully predict how successfully faculty members will adopt 
generative AI, underscoring the need to expand this framework with AI-
specific competencies. These findings offer practical insights for 
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designing faculty development programs and institutional policies that 
foster responsible and effective AI integration in higher education. 
 
Keywords: ChatGPT; TPACK; artificial intelligence; digital pedagogy; 
higher education 

 

1. Introduction  
In the current era of digital transformation, the use of artificial intelligence (AI) 
has revolutionized multiple sectors, including education. One of the most 
influential tools is ChatGPT, a generative language model developed by OpenAI 
that enables information processing, coherent text production, and automated 
academic support. In higher education, integrating ChatGPT offers both 
opportunities and challenges in terms of developing key skills such as academic 
writing, inquiry, and creativity. The COVID-19 pandemic accelerated the 
adoption of digital technologies in universities, exposing not only access gaps 
but also deficiencies in digital skills among instructors and students (Chamorro-
Atalaya et al., 2023; Medina et al., 2024). Although these skills are vital for 
autonomous learning and academic success, many students still struggle to 
develop them effectively without proper guidance on AI tools such as ChatGPT 
(Luciano, 2024; Mishra et al., 2023). 

In Latin America, and especially in Peru, data reveal a persistent digital divide 
within higher education. According to the Ministry of Education (2024), over 
70% of faculty lack the specific training needed to integrate emerging 
technologies such as ChatGPT into their teaching practice, while more than half 
of students lack sufficient skills to use digital tools for academic purposes. 
Structural barriers including limited connectivity, socioeconomic inequality, and 
insufficient methodological training exacerbate this situation (UNESCO, 2022; 
Castagnola Rossini et al., 2024).  

Not only do these factors negatively impact academic productivity but they also 
hinder students' ability to actively engage in scientific and educational 
communities. Additionally, variables such as age, gender, and teaching 
workload may shape attitudes toward technology, widening the gap between 
technological innovation and academic performance (Medina et al., 2024). 

Despite ChatGPT’s potential to enhance idea generation, argument structuring, 
and academic writing, concerns have emerged regarding academic integrity, 
declining critical thinking skills, and potential cognitive dependency on AI-
generated content. Scholars argue that the pedagogically guided use of ChatGPT 
can support critical thinking and argumentation when paired with appropriate 
instructional strategies (Banihashem et al., 2024; Medina et al., 2024); however, 
its unguided use may lead to superficial learning and reduced intellectual effort 
(Rasul et al., 2023; Dergaa et al., 2023).  

Consequently, the educational community remains divided between advocates 
for responsible integration and proponents of restrictive measures to mitigate 
the risks of plagiarism or unverified content (Adiguzel et al., 2023). While some 
universities promote the use of AI as a learning tool, others enforce restrictive 
policies that limit their pedagogical potential (Almulla & Ali, 2024). 
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Although the Technological Pedagogical Content Knowledge (TPACK) 
framework—defined as the integrated knowledge that enables teachers to 
combine content, pedagogy, and technology effectively (Mishra & Koehler, 
2006)—has long guided teachers in integrating conventional digital tools 
(Schmidt et al., 2009; Mishra et al., 2023), generative AI such as ChatGPT 
fundamentally challenges this model by autonomously producing ideas, 
language, and content (Alnasib, 2023; Atchley et al., 2024). This independent 
output blurs the traditional boundaries between technological, pedagogical, and 
content knowledge, requiring educators to develop new skills in the areas of 
critical evaluation, ethical oversight, and adaptive pedagogy (Banihashem et al., 
2024; Rasul et al., 2023).  

Existing TPACK models may be insufficient to address the complexities 
introduced by generative AI, highlighting the need to reconceptualize its 
dimensions to ensure responsible and meaningful use (Mishra et al., 2023). 
Understanding the ways in which instructors' TPACK levels relate to ChatGPT 
adoption can provide theoretical and practical insights for evolving teacher 
knowledge frameworks suited to AI-driven contexts (Yue et al., 2024). To 
address these questions, this study employed a cross-sectional survey design 
with a purposive sample of university faculty members in Peru, using validated 
Likert-scale instruments and non-parametric analyses to examine the 
relationships between TPACK levels, demographic factors, and the adoption of 
ChatGPT for teaching. 

Moreover, cultural factors—such as a strong preference for lecture-based 
instruction, limited institutional support, and varying levels of AI literacy in 
Latin American universities—may mediate the way in which TPACK principles 
are applied when using generative AI tools (Castagnola Rossini et al., 2024; 
UNESCO, 2022). Therefore, analyzing this cultural dynamic is key to designing 
training programs and policies that are appropriately adapted to regional needs 
(Medina et al., 2024). 

Building on this theoretical and contextual background, this study examines 
how university instructors’ TPACK levels relate to their educational use of 
ChatGPT, considering factors such as gender, age, and teaching experience. In 
doing so, it addresses a gap in the literature by linking an established 
pedagogical framework with the challenges posed by autonomous generative 
AI, especially in the Latin American higher education context. 

Despite the growing interest in integrating ChatGPT into higher education, most 
existing studies to date have focused on students’ perspectives or general AI 
awareness, providing limited empirical evidence to elucidate the ways in which 
university faculty members apply established frameworks such as the 
Technological Pedagogical Content Knowledge (TPACK) when using generative 
AI. This study addresses this gap by examining how instructors’ TPACK levels 
relate to their educational use of ChatGPT in Peru, a context characterized by 
persistent digital divides and limited AI-specific training. By offering new 
empirical insights from Latin America, the research not only highlights the 
practical challenges but also emphasizes opportunities for updating teacher 
knowledge frameworks to meet the demands of autonomous AI tools. 
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Specifically, the study aims to determine the TPACK levels demonstrated by 
university faculty members, identify demographic differences in ChatGPT use, 
and assess the extent to which TPACK predicts pedagogically meaningful AI 
integration. Additionally, the findings will inform a critical discussion on the 
theoretical implications and possible extensions of the TPACK framework in the 
context of generative AI. 

2. Literature Review 
2.1. Educational Use of ChatGPT 
Generative artificial intelligence (GenAI) refers to AI systems that can 
autonomously create new content—such as text, images, or code—by learning 
from existing data patterns. In particular, the emergence of ChatGPT as a 
generative artificial intelligence (GenAI) tool has sparked a growing interest in 
its application within higher education (Celik, 2023). Developed by OpenAI, 
ChatGPT uses advanced natural language processing to generate human-like 
responses, enabling students and educators to interact with complex academic 
content in real time (De Jesus et al., 2024). Already, in university settings, 
ChatGPT is frequently used to assist with brainstorming, drafting written 
assignments, summarizing texts, and retrieving academic information (Duong, 
2024; Essien et al., 2024). Its versatility has led scholars to view it as a potential 
ally for enhancing student autonomy, productivity, and engagement in the 
learning process (Funda & Mbangeleli, 2024; Fuchs, 2023). 

Despite its benefits, the integration of ChatGPT into teaching and learning has 
raised pedagogical and ethical concerns. For example, several researchers have 
warned that unregulated use of ChatGPT may undermine critical thinking and 
reduce students' efforts to internalize academic content (Goh & Sandars, 2024; 
Gouia-Zarrad & Gunn, 2024). Academic institutions have responded variably, 
with some encouraging its responsible use under supervision and others 
limiting or banning its application in coursework to preserve academic integrity 
(Grájeda et al., 2024; Guo & Lee, 2023). Indeed, the ongoing debate highlights the 
dual role of ChatGPT—as both a learning enhancer and a source of potential 
academic shortcuts. 

Educational outcomes associated with ChatGPT use appear to depend largely on 
the way in which the tool is framed and guided by instructors. When integrated 
as part of a structured, pedagogical strategy, ChatGPT can support 
metacognitive development, argument construction, and advanced writing 
processes (Han et al., 2024; Hidayat et al., 2024). However, passive or unguided 
reliance on the tool may lead to superficial learning and diminished student 
accountability (Iqbal & Rahman., 2024; Liu et al., 2024). Arguably, this 
underscores the importance of digital literacy and AI fluency among both 
students and faculty members to ensure the ethical and effective integration of 
ChatGPT into academic environments (Losi et al., 2024; Luciano, 2024; Ríos 
Gonzales et al., 2025). 

The unique feature that sets ChatGPT apart from traditional educational 
technologies is its autonomous generation of novel ideas, arguments, and text, 
which can be employed either to support or to substitute students' cognitive 
processes. Furthermore, this raises questions as to how educators can guide and 
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evaluate AI-generated content to maintain academic rigor and integrity. Without 
structured pedagogical frameworks, relying on ChatGPT may blur the line 
between student authorship and machine assistance. Collectively, these 
challenges underscore the importance of examining ChatGPT through 
established teacher knowledge frameworks—specifically TPACK—to assess 
whether its traditional dimensions suffice or whether theoretical expansion is 
required to manage AI’s dynamic and autonomous capabilities responsibly. 

2.2. TPACK Framework and AI Context 
The Technological Pedagogical Content Knowledge (TPACK) framework builds 
on Shulman’s (1986) original concept of Pedagogical Content Knowledge (PCK), 
which emphasized that effective teaching requires not only knowledge of the 
subject matter (CK) and pedagogy (PK) but the integrated understanding of 
both. Expanding on this, Mishra and Koehler added Technological Knowledge 
(TK), proposing that effective technology integration demands a dynamic 
interplay between content, pedagogy, and technology domains (Schmidt et al., 
2009; Mishra et al., 2023). 

The model encompasses seven interconnected components: Content Knowledge 
(CK); Pedagogical Knowledge (PK); Technological Knowledge (TK); and the 
overlapping constructs of Pedagogical Content Knowledge (PCK); Technological 
Content Knowledge (TCK); Technological Pedagogical Knowledge (TPK); and 
the integrative TPACK; representing the synergy of all three domains for 
meaningful technology-enhanced teaching (Yue et al., 2024; Murtiningsih et al., 
2024). 

In practice, these domains do not function in isolation. While CK informs what 
to teach, PK addresses how to teach, and TK provides the tools needed for 
teaching. PCK links content and pedagogy, guiding teachers to select the most 
appropriate methods for specific topics. TPK emphasizes how technology 
reshapes pedagogical strategies, while TCK relates to the ways in which 
technology can represent and transform subject matter. Nevertheless, when 
teachers have strong CK and PK but limited TK, difficulties arise and may result 
in superficial technology use or misalignment with learning objectives 
(Muniruzzaman & Afrin, 2024; Mugableh, 2024). 

In higher education, this interplay is further shaped by institutional culture, 
training availability, and individual beliefs (Saleem et al., 2024; Saharuddin et al., 
2024). Research indicates that university instructors with robust TPACK design 
more student-centered, technology-rich learning environments (Mun, 2024; Yue 
et al., 2024). However, studies show disparities in educators’ confidence levels 
when managing newer tools such as generative AI, which autonomously 
generates content and challenges conventional TPACK boundaries (Mishra et al., 
2023; Wang et al., 2024). 

Consequently, this recognition has led scholars to propose AI-TPACK extensions 
that integrate AI-specific literacy, ethical oversight, and critical evaluation skills 
into the original framework (Wang et al., 2024). Such proposals reflect the need 
for TPACK to remain flexible and context-sensitive, as educators navigate 
rapidly advancing generative AI applications such as ChatGPT in university 
settings. 
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In summary, while the TPACK framework has guided digital tool integration for 
over a decade, its conventional dimensions may not fully address the 
complexities posed by autonomous generative AI such as ChatGPT. Therefore, 
faculty members not only need technological and pedagogical proficiency but 
also new competencies in critically evaluating machine-generated content, 
ensuring ethical use, and adapting pedagogy dynamically. Thus, there is an 
urgent need to revisit TPACK’s scope and test how well faculty members’ 
current knowledge predicts practical AI adoption in higher education, 
particularly in under-researched Latin American contexts. 

2.3. Empirical Studies on TPACK and ChatGPT 
Recent empirical studies have explored the intersection between the TPACK 
framework and the educational use of ChatGPT in higher education, although 
much of this research remains fragmented and context dependent. Introducing 
the concept of AI-TPACK, Mishra et al. (2023) argued that the traditional 
dimensions of TPACK should be expanded to include teachers’ knowledge of 
artificial intelligence tools, particularly generative AI such as ChatGPT. In 
summary, their study emphasizes that the successful integration of ChatGPT 
into educational environments depends not only on technological proficiency 
but also on pedagogical and ethical preparedness. 

Other researchers have begun to assess how university faculty members 
perceive and utilize ChatGPT in their teaching. A recent study involving higher 
education instructors, conducted by Yue et al. (2024), found that those with 
higher levels of TPACK demonstrated greater confidence and pedagogical 
flexibility when adopting ChatGPT for instructional design and formative 
feedback. Similarly, Kim et al. (2022) reported that instructors who had received 
targeted training on AI applications showed greater effectiveness in using 
ChatGPT to support collaborative learning and problem-solving. 

Despite these promising findings, important gaps remain in literature. Most 
studies to date have focused on students’ use of ChatGPT rather than faculty 
integration, and few offer structured interventions or in-depth analysis of the 
pedagogical strategies associated with TPACK. For instance, Lindner and Berges 
(2020) found that many educators held vague or uncertain preconceptions 
regarding artificial intelligence, which affected their willingness to adopt tools 
such as ChatGPT. Furthermore, Zhang and Li (2024) emphasized that in the 
absence of clear guidelines and institutional support, teachers tend to avoid AI 
technologies or apply them inconsistently, often failing to align them with 
curriculum objectives. 

Geographic disparities are also evident in the research. While interest is growing 
in regions such as East Asia and Europe, studies in Latin America—particularly 
in Peru—remain scarce. Ríos Gonzales et al. (2025) identified significant 
differences in digital competence and TPACK according to gender, academic 
discipline, and institutional context, highlighting the need for localized 
investigations. Thus, these findings reveal an urgent need to examine the ways 
in which university faculty members in underrepresented contexts perceive and 
utilize ChatGPT through the lens of the TPACK framework. 
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This review suggests that although progress has been made in conceptualizing 
AI-TPACK and its implications for teaching, more empirical evidence and 
theory-driven propositions are urgently needed in order to understand how 
ChatGPT is being integrated into university teaching practices, especially in 
developing countries. Therefore, the present study addresses this gap by 
investigating the relationship between TPACK levels and the educational use of 
ChatGPT among Peruvian university instructors, generating data that can 
inform both future training programs and institutional policies. 

To date, the limited empirical evidence provides useful correlations but lacks 
robust theoretical propositions explaining why certain TPACK dimensions may 
better predict ChatGPT adoption. For instance, one might expect Technological 
Pedagogical Knowledge (TPK) and Technological Content Knowledge (TCK) to 
be especially critical when dealing with AI-generated content that requires 
verification and contextual adaptation. Similarly, demographic factors—such as 
prior AI training and cultural teaching normally moderate these relationships, 
reinforcing the need for context-sensitive frameworks. Addressing these 
theoretical gaps therefore moves this study beyond descriptive correlation and 
toward a hypothesis-driven examination of the ways in which teacher 
knowledge frameworks interact with emerging AI capabilities. 

2.4. Proposed Theoretical Model 
Grounded in the reviewed literature, the theoretical model proposed in this 
study posits that university instructors’ Technological Pedagogical Content 
Knowledge (TPACK) functions as an antecedent variable shaping the frequency, 
purpose, and perceived effectiveness of ChatGPT use for educational purposes. 
Building on recent critiques of TPACK’s sufficiency for autonomous generative 
AI, the model specifies that dimensions such as Technological Pedagogical 
Knowledge (TPK) and Technological Content Knowledge (TCK) are likely to 
play a more predictive role, in view of ChatGPT’s capacity to generate novel, 
unsupervised content that demands critical pedagogical framing and content 
validation.  

This proposition extends the traditional understanding of TPACK by 
highlighting the need for AI-specific literacy and ethical oversight to be 
integrated into faculty members’ knowledge frameworks. Furthermore, the 
model includes personal and contextual moderators—including prior AI 
training, cultural teaching norms, and institutional policy support—that may 
amplify or constrain the translation of TPACK into practical, responsible 
ChatGPT adoption. By articulating these theoretical mechanisms, the model 
provides a foundation for hypothesis-driven analysis and contributes to ongoing 
discussions regarding the ways in which teacher knowledge frameworks must 
evolve in order to address generative AI’s dynamic educational impact. 
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Figure 1. Theoretical model linking TPACK dimensions, contextual moderators, and 

educational use of ChatGPT. 

 

3. Methodology 
3.1. Research Design 
This study employed a non-experimental, cross-sectional, correlational, and 
explanatory design with a quantitative approach. The objective was to examine 
the relationship between university instructors’ Technological Pedagogical 
Content Knowledge (TPACK) and their educational use of ChatGPT. This design 
is appropriate for analyzing statistical associations between naturally occurring 
variables in real educational contexts without manipulation (Cohen et al., 2018; 
Hernández et al., 2021). However, it does not allow for causal inference or the 
examination of dynamic changes in AI adoption over time, which should be 
addressed in future longitudinal research (Anand, 2024). 

3.2. Population and Sample 
The study population consisted of university instructors from six public and 
private universities located in the city of Trujillo, Peru. A non-probabilistic 
convenience sampling method was used, ensuring accessibility, willingness, and 
voluntary participation to complete both instruments. The inclusion criterion 
was that each participant must be an active faculty member during the 2025-I 
academic semester in any of the selected institutions. 

It must be noted that this convenience sampling approach introduces inherent 
selection bias, as participation depended on voluntary self-selection and digital 
access, which may not represent all faculty demographics equally. Although 
practical constraints made probability sampling unfeasible, this methodological 
choice limits the generalizability of the results, both within Peru and across Latin 
America. Future studies should therefore implement stratified or multi-stage 
sampling to enhance representativeness and control for institutional differences 
and self-selection effects. Consequently, the findings should be interpreted with 
caution, acknowledging that they may not be statistically generalized to the 
entire university faculty population. 
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The final sample included 180 instructors, both male and female, aged between 
27 and 66 years, with varying levels of teaching experience (ranging from under 
five years to over 20 years), and representing a range of academic fields 
including social sciences, education, engineering, and health. This sample size 
was considered adequate for correlational studies and supported robust 
statistical analysis, following Cohen’s (2018) recommendations. All participants 
provided informed consent and completed the full questionnaire. 

3.3. Data Collection Techniques and Instruments 
The data collection technique was a structured survey, administered virtually 
through an online form. This approach enabled efficient and standardized data 
gathering across multiple institutions. 

The first instrument was a TPACK self-assessment questionnaire adapted from 
the validated model by Schmidt et al. (2009). After the wording was adjusted to 
ensure cultural and linguistic relevance in the Peruvian context, five experts in 
educational technology and pedagogy reviewed the instrument to ensure 
content validity. The questionnaire included 35 items distributed across seven 
dimensions: Content Knowledge (CK), Pedagogical Knowledge (PK), 
Technological Knowledge (TK), Pedagogical Content Knowledge (PCK), 
Technological Pedagogical Knowledge (TPK), Technological Content 
Knowledge (TCK), and the integrated TPACK construct. All items used a five-
point Likert scale (1 = strongly disagree, 5 = strongly agree). 

The second instrument was a questionnaire on the educational use of ChatGPT, 
developed by synthesizing dimensions reported in recent AI-TPACK studies 
and reviewed by the same expert panel. It contained 20 items, which were 
organized into three dimensions, frequency of use, pedagogical purpose, and 
perceived effectiveness—using the same five-point Likert scale. 

Both instruments underwent a pilot test with 30 instructors to refine item clarity, 
confirm contextual relevance, and verify reliability. Separate Cronbach’s alpha 
coefficients were calculated, yielding 0.87 for the TPACK questionnaire and 0.85 
for the ChatGPT questionnaire, indicating high internal consistency according to 
Taber (2018). For interpretation, the total scores were categorized into five levels 
(Very Low, Low, Medium, High, Very High), based on the total possible scores, 
pilot data distribution, and expert judgment to ensure meaningful distinctions 
for practice. 

3.4. Procedure 
Three stages were involved in the data collection procedure. First, a self-
administered digital form was created, including both validated instruments 
and an informed consent statement explaining the participants’ anonymity, 
confidentiality, and voluntary participation. 

Second, the form was distributed directly to faculty members through academic 
networks, email lists, and virtual communication channels, with a two-week 
response window. 

Third, collected data were reviewed for completeness, consistency, and logical 
coherence. Cases with more than 10% missing responses were excluded. Where 
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necessary and feasible, clarifications were obtained through follow-up contact. 
The entire process was conducted between March and April 2025, adhering to 
ethical principles for educational research. 

3.5. Ethical Considerations 
The study was conducted according to the ethical principles outlined in the 
Declaration of Helsinki and followed the Educational Research Ethics 
Committee’s guidelines. Participation was entirely voluntary, based on 
acceptance and completion of an informed consent form, explaining the study’s 
purpose, data usage, and confidentiality. 

No sensitive or personal data were collected, and no intervention was 
performed; therefore, formal institutional ethics committee approval was neither 
required nor requested. All data was used exclusively for academic purposes, 
preserving participants’ professional integrity and privacy. 

3.6. Study Variables 
This study focused on two main variables: the instructors’ level of Technological 
Pedagogical Content Knowledge (TPACK) and their reported educational use of 
ChatGPT. Both variables were measured using structured Likert-scale 
questionnaires and were treated as ordinal variables for analysis purposes. 

Based on the framework proposed by Schmidt et al. (2009), which remains a 
widely used standard for TPACK research (Yue et al., 2024), the TPACK variable 
included seven dimensions, as follows: Content Knowledge (CK), Pedagogical 
Knowledge (PK), Technological Knowledge (TK), Pedagogical Content 
Knowledge (PCK), Technological Pedagogical Knowledge (TPK), Technological 
Content Knowledge (TCK), and the integrated TPACK construct. Each 
dimension reflected instructors’ self-perceived professional competencies. 

The educational use of ChatGPT variable was organized into three dimensions: 
(1) frequency of use in academic contexts, (2) pedagogical purpose (such as class 
preparation, feedback, or assessment), and (3) perceived effectiveness in 
supporting learning. These dimensions were adapted from the works of Mishra 
et al. (2023) and Yue et al. (2024). 

3.7. Data Analysis Techniques 
Data analysis was performed at descriptive, comparative, and inferential levels. 
Descriptive statistics (frequencies, means, standard deviations) were used to 
summarize the main variables. Spearman’s rank-order correlation tested the 
associations between TPACK and ChatGPT use. Furthermore, the Mann–
Whitney U and Kruskal–Wallis tests were employed to examine differences 
according to gender, age, and academic discipline. 

An ordinal logistic regression was applied to assess the predictive effect of 
TPACK levels on ChatGPT use. Although appropriate for ordinal outcomes, 
interaction effects and potential hierarchical clustering by institution were not 
modeled due to sample constraints; as a result, inferences should be interpreted 
cautiously. Future research should consider multilevel modeling to address 
institutional variance. Analyses were performed using Microsoft Excel and SPSS 
v26. The overall reliability (Cronbach’s alpha) was 0.89.  



412 

 

http://ijlter.org/index.php/ijlter 

3.8. Methodological Limitations 
The findings should be interpreted with caution due to several methodological 
limitations. First, the convenience sampling method used introduces selection 
bias. Furthermore, the cross-sectional design prevents causal conclusions, and 
self-reported measures may reflect social desirability bias. Additionally, 
although instruments were adapted and validated by experts, full psychometric 
testing (e.g. factor analysis) was not conducted in the Peruvian context. Future 
studies should therefore address these issues by employing probability 
sampling, longitudinal designs, and comprehensive validation procedures to 
strengthen the generalizability and theoretical rigor. 

4. Results 
The results are presented in accordance with the research objectives and the 
theoretical model, following a data-driven approach that prioritizes the 
transparent presentation of raw findings before providing detailed 
interpretation. Descriptive and inferential statistics are reported for the two main 
variables: Technological Pedagogical Content Knowledge (TPACK) and the 
educational use of ChatGPT. In order to facilitate clarity and replicability, each 
table presents categorized performance levels or test results, followed by an 
analytical summary that explains the main patterns, practical significance, and 
implications for faculty development and policy. 

Table 1. Score ranges and level interpretation for the TPACK variable and its 
dimensions  

Variable Scale Level 

TPACK Total [35–62] Very Low 
 [63-90] Low 
 [91-118] Medium 
 [119-146] High 
 [147-155] Very High 

Dimensions Scale Level 

Content Knowledge [5–9] Very Low 
 [10-14] Low 

 [15-17] Medium 
 [18-21] High 
 [22-25] Very High 

Pedagogical Knowledge [5–9] Very Low 
 [10-14] Low 
 [15-17] Medium 
 [18-21] High 
 [22-25] Very High 

Technological Knowledge [5–9] Very Low 
 [10-14] Low 

 [15-17] Medium 
 [18-21] High 
 [22-25] Very High 

Pedagogical Content Knowledge [5–9] Very Low 
 [10-14] Low 
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 [15-17] Medium 

 
[18-21] High 

 [22-25] Very High 

Technological Pedagogical Knowledge [5–9] Very Low 
 [10-14] Low 
 [15-17] Medium 
 [18-21] High 
 [22-25] Very High 

Technological Content Knowledge [5–9] Very Low 
 [10-14] Low 
 [15-17] Medium 
 [18-21] High 
 [22-25] Very High 

Integrated TPACK [5–9] Very Low 

 [10-14] Low 

 [15-17] Medium 

 [18-21] High 

 [22-25] Very High 

Note. This scale defines the categorical levels used to interpret faculty TPACK scores, 
based on a five-point Likert scale and the total number of items. 

 

Table 2. Score ranges and level interpretation for the ChatGPT variable and its 
dimensions 

Variable Scale Level 

ChatGPT Total [20–35] Very Low 
 [36-51] Low 
 [52-67] Medium 
 [68-83] High 
 [84-100] Very High 

Dimensions Scale Level 

Frequency of Use [6–10] Very Low 
 [11-15] Low 

 [16-20] Medium 
 [21-25] High 
 [26-30] Very High 

Pedagogical Purpose [7–12] Very Low 
 [13-18] Low 
 [19-24] Medium 
 [25-30] High 
 [31-35] Very High 

Perceived Effectiveness [7–12] Very Low 
 [13-18] Low 

 [19-24] Medium 
 [25-30] High 
 [31-35] Very High 
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Note: This scale categorizes the frequency, purpose, and perceived effectiveness of 
ChatGPT use, facilitating consistent result interpretation.  

4.1. Descriptive Results 
 

Table 3. Distribution of university faculty members by TPACK levels across 
dimensions 

Levels Very 
High 

High Mediu
m 

Low Very 
Low 

To
tal 

Tot
al 

  f % f % f % f % f % f % 

TPACK 24 13.1
3 

55 30.6 61 33.9 28 15.6 12 6.7 18
0 

100 

Content 
Knowledge 22 

 
12.2 48 26.7 47 26.1 46 

 
25.6 17 9.4 

18
0 100 

Integrated TPACK 28 15.6 56 31.1 51 28.3 32 
 
17.8 13  7.2 

18
0 100 

Pedagogical 
Content 
Knowledge 24 13.3 41 22.8 59 

 
32.8 40 22.2 16   8.9 

18
0 100 

Pedagogical 
Knowledge 21 

  
11.7 42 23.3 64 35.6 41 22.8 12 6.7 

18
0 100 

Technological 
Content 
Knowledge 29 

 
16.1 51 28.3 52 28.9 22 12.2 26 

 
14.4 

18
0 100 

Technological 
Knowledge 23 

 
12.8 50 27.8 55 30.6 38 21.1 14  7.8 

18
0 100 

Technological 
Pedagogical 
Knowledge 33 18.3 38 21.1 58 32.2 32 

 
17.8 19 

 
10.6 

18
0 100 

Note. f = frequency; % = percentage of participants within each TPACK level (Very Low, 
Low, Medium, High, Very High) for each dimension. N = 180.  

The distribution indicates that while most instructors score at medium to high 
levels in such core dimensions as Content Knowledge and Pedagogical Content 
Knowledge, fewer achieve high scores in Technological Knowledge or 
Technological Pedagogical Knowledge. This gap highlights ongoing challenges 
in fully integrating technology into pedagogical practice. Figure 2 visually 
reinforces these disparities, emphasizing priority areas for faculty development, 
which should be focused on combining technology with effective teaching 
strategies, especially when adopting generative AI tools including ChatGPT. 
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Figure 2. Proportion of university faculty members by TPACK performance levels 

across dimensions 
Table 4. Distribution of university faculty members by ChatGPT levels across 

dimensions 

Levels Very High High Mediu
m 

Low Very 
Low 

Tota
l  

Tota
l  

f % f % f % f % f % f % 

ChatGPT 24 13.13 47 26.1 58 32.2 35 19.4 16 8.9 180 100 

Frequency of Use 18 10.0 48 26.7 50  27.8 43 23.9 21 11.7 180 100% 

Pedagogical 
Purpose 21 11.7 41  22.8 60 33.3 42 23.3 16   8.9 180 100% 

Perceived 
Effectiveness 37  20.6 45 25.0 48 26.7 32 17.8 18 10.0 180 100% 

Note. Scores are based on a five-point Likert scale (1 = strongly disagree, 5 = strongly 
agree). The overall level uses 20 items; each dimension includes grouped items. Levels 
are categorized as Very Low to Very High for consistent interpretation. 

As can be seen in Table 4, the results show that while most faculty members 
reported medium (32.2%) or high (26.1%) levels of overall ChatGPT use, a 
considerable proportion nevertheless falls into the low (19.4%) or very low 
(8.9%) categories. In terms of dimension, Perceived Effectiveness stands out with 
the highest percentage at the Very High level (20.6%), indicating broad 
recognition of ChatGPT’s potential benefits. However, actual Frequency of Use 
remains lower, with only 10% reporting Very High use and over a third in the 
low ranges. Figure 3 visually highlights this mismatch between perceived value 
and consistent classroom application, pointing to the need for practical training 
and supportive institutional policies to close this gap. 
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Figure 3. Proportion of university faculty members by ChatGPT use levels across 
dimensions 

Overall, the descriptive results show that most faculty members demonstrate 
medium to high levels in the core TPACK dimensions, with content and 
pedagogical knowledge being stronger than technological knowledge. This 
finding directly addresses Objective 1 by providing a snapshot of faculty 
members’ competencies for integrating ChatGPT. Similar patterns have been 
reported in regional studies, reinforcing the need to strengthen technological 
knowledge as an integrated element in professional development initiatives. 

4.2 Demographic Differences in Chatgpt Use 
4.2.1 Gender 

Table 5. Results of the Mann–Whitney U Test on ChatGPT Use by Gender 

Test U Statistic p-value Effect Size (r) Interpretation 

Mann–Whitney U 2770.0 0.0003 0.31 Statistically 
significant 
difference; moderate 
effect favoring 
females 

Note. The Mann–Whitney U test compared ChatGPT use scores between 90 male and 90 
female university faculty members. The result shows a statistically significant difference 
(p < .05), with female faculty members reporting higher usage levels. The effect size (r) 

was calculated as Z/√N, indicating a moderate practical impact. 

A Mann–Whitney U test revealed a statistically significant difference in 
ChatGPT use by gender (U = 2770.0, p = .0003), with female faculty members 
reporting higher usage levels compared to their male counterparts. The effect 
size (r = 0.31) indicates a moderate practical difference. 
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4.2.2 Age 

Table 6. Results of the Kruskal–Wallis Test on ChatGPT Use by Age Group 

Test H Statistic p-value Interpretation 

Kruskal–Wallis 9.08 0.0107 

Statistically 
significant 
difference 

Note. The result indicates that differences in ChatGPT usage exist across age groups. The 
difference was statistically significant at p < .05. 

A Kruskal–Wallis’s test revealed a statistically significant difference in ChatGPT 
use across age groups (H = 9.08, p = .0107), with faculty members under 35 years 
old reporting higher usage levels than their older colleagues. 

4.2.3 AI training, teaching experience, academic discipline 
 

Table 7. Statistical Tests of Professional Differences in the Educational Use of 
ChatGPT 

Test Variable Statistic p-value Interpretation 

Mann–Whitney U Prior AI training 6650.00 0.0000 Significant 

Kruskal–Wallis Teaching experience 0.06 0.9727  Not 
significant 

Kruskal–Wallis Academic discipline 1.39 0.7089 Not significant 

Note. The Mann–Whitney U test compared faculty members with and without prior AI 
training, showing a statistically significant difference in ChatGPT use (p < .05). The 

Kruskal–Wallis tests assessed differences according to years of teaching experience and 
academic discipline; no significant differences were found for these factors. A 

significance threshold of p < .05 was used for all tests. 

ChatGPT use showed a statistically significant difference based on prior AI 
training (U = 6650.00, p < .001), with faculty members who had previously 
received AI training reporting higher usage levels than those without training. 
In contrast, no significant differences were found according to teaching 
experience (p = .9727) or academic discipline (p = .7089). 

In summary, the analyses revealed statistically significant differences in 
ChatGPT use by gender, age, and prior AI training, with female, younger, and 
trained faculty members reporting higher usage levels. However, no significant 
differences were found for teaching experience or academic discipline. These 
patterns directly address Objective 2 and align with trends noted in related 
studies on digital tool adoption, which also highlight demographic and training-
related disparities. The following section examines the predictive relationship 
between TPACK levels and ChatGPT use. 
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4.3 Predictive Influence of TPACK on ChatGPT Use 
 

Table 8. Correlation between TPACK and Educational Use of ChatGPT  

Test Correlation Coefficient (ρ) p-value Effect Size Interpretation 

Spearman’s Rho 0.547 < .001 Moderate 

Note. Spearman’s Rho was calculated as a sample of 180 university faculty members. The 
correlation is statistically significant at p < .05. 

A Spearman’s Rho test revealed a moderate, statistically significant correlation 
(ρ = 0.547, p < .001) between faculty members’ TPACK levels and their ChatGPT 
use, indicating that instructors with better integrated pedagogical, technological, 
and content knowledge are more likely to adopt ChatGPT. However, the ordinal 
logistic regression showed the minimal predictive power of TPACK dimensions 
alone (Nagelkerke R² = 0.036), suggesting that additional factors influence AI 
adoption. 

Table 9. Ordinal Logistic Regression Predicting ChatGPT Use Based on TPACK 

Parameter Coefficient p-value 
95% CI 
Lower 

95% CI 
Upper 

T PACK .0004 0.9699 -0.0181 -0.0188 

1/2 -2.1558 0.055 -4.3575 0.0458 

2/3 0.2801 0.0858 0.0394 0.5996 

3/4 0.2644 0.0262 0.0313 0.4975 

4/5 0.3336 0.0155 0.0635 0.6037 

Note. ChatGPT use was modeled as an ordinal outcome (1 = Very Low, 5 = Very High) 
predicted by the total TPACK score. The coefficient was not significant (p = .9699) and 

model fit was low (Nagelkerke R² = 0.036). 95% confidence intervals are shown. 

The ordinal logistic regression analysis showed that the total TPACK score did 
not significantly predict ChatGPT use (p = 0.9699, Nagelkerke R² = 0.036). Some 
categories showed marginally significant coefficients, but overall model fit 
remained low. 

Table 10. Ordinal Logistic Regression Predicting ChatGPT Use by TPACK 
Dimensions 

Parameter Coefficient p-value 95% CI 
Lower 

95% CI Upper 

CK 0,0394 0,3865 -0,0498 0,1287 

PK -0,0391 0,4999 -0,1526 0,0744 

TK 0,0446 0,2402 -0,0298 0,1191 

PCK 0,0736 0,0935 -0,0124 0,1597 

TPK 0,0544 0,3388 -0,0571 0,1659 

TCK -0,0126 0,7986 -0,109 0,0839 

Integrated_TPACK -0,0428 0,5031 -0,1683 0,0826 

1/2 -0,154 0,955 -5,4975 5,1896 

2/3 0,2985 0,0662 -0,02 0,6169 
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3/4 0,29 0,0151 0,056 0,524 

4/5 0,3512 0,0107 0,0814 0,6209 

Note. ChatGPT was modeled as an ordinal outcome predicted by the seven TPACK 
dimensions. No predictor was statistically significant (p > .05), although PCK showed a 
marginal effect (p = .0935). Model fit was low (Nagelkerke R² = 0.036). 95% confidence 

intervals are reported.   

The multivariate ordinal logistic regression analysis showed that none of the 
seven TPACK dimensions significantly predicted ChatGPT use levels when 
analyzed simultaneously (all p > .05). Pedagogical Content Knowledge (PCK) 
showed a marginal effect (p = .0935), but this failed to reach the conventional 
significance threshold. Model fit was low (Nagelkerke R² = 0.036). 

Together, these results confirm a moderate correlation between TPACK levels 
and ChatGPT use but reveal the limited predictive power of both the global 
TPACK score and individual dimensions. Thus, this finding addresses Objective 
3 and supports recent literature suggesting that traditional TPACK components 
may not fully explain faculty members’ adoption of generative AI tools, 
underlining the need to expand the framework to include AI-specific 
competencies and contextual factors. 

5. Discussion  
This study confirmed that university faculty members generally exhibit 
moderate to high TPACK levels, with stronger content and pedagogical 
knowledge and weaker technological integration, thereby supporting the 
patterns reported by Muniruzzaman and Afrin (2024) and Yue et al. (2024). 
Furthermore, this aligns with regional findings highlighting that faculty 
members often feel more confident in terms of domain expertise compared to 
technology use, reinforcing the need for targeted support in attaining 
technological proficiency. 

Demographic analyses showed significant differences in ChatGPT use related to 
gender, age, and prior AI training, echoing the trends observed by Castagnola 
Rossini et al. (2025) and Atchley et al. (2024). Females and younger instructors 
demonstrated higher adoption, suggesting that digital confidence, innovation 
attitudes, and access to relevant training shape practical AI use. Moreover, this 
implies that institutional policies should be mindful of demographic diversity 
when bridging adoption gaps. 

The moderate Spearman’s correlation indicates that higher TPACK correlates 
with more frequent ChatGPT use, yet the ordinal regression reveals the low 
predictive power of TPACK dimensions alone. This reinforces recent findings 
(Wang et al., 2024) that indicate conventional TPACK may not fully capture the 
unique requirements of generative AI. As discussed, contextual and 
psychological factors such as educators’ self-efficacy, perceived institutional 
support, and workload constraints may moderate this relationship. 

Overall, these findings highlight the urgency of expanding TPACK to an AI-
specific version. An AI-TPACK model is needed to integrate critical content 
evaluation, ethical oversight, and adaptive pedagogical strategies for generative 
AI contexts. Institutions should embed scenario-based training, ethical 



420 

 

http://ijlter.org/index.php/ijlter 

guidelines, and discipline-sensitive resources in order to foster confident and 
responsible AI integration. 

In summary, this study contributes to advancing both the theoretical and 
practical understanding of faculty preparedness for generative AI adoption in 
Latin American higher education—a region still underrepresented in empirical 
AI studies. By clarifying current competencies and identifying demographic 
disparities, this research can help inform both policymakers and educational 
leaders in building inclusive, AI-ready teaching communities. 

6. Conclusion 
This study demonstrates that university faculty members in a Latin American 
context possess moderate to high levels of TPACK, with stronger content and 
pedagogical domains but weaker technological integration. Demographic factors 
such as gender, age, and prior AI training influence ChatGPT adoption, while 
TPACK alone shows limited predictive capacity for actual use. Collectively, 
these insights highlight the importance of updating faculty training and 
development to include AI-specific literacy and ethical awareness, thereby 
supporting responsible and effective generative AI integration. Future research 
should refine the AI-TPACK framework, examine additional contextual 
moderators, and apply longitudinal or mixed-method designs to deepen 
understanding of sustainable AI adoption in higher education. 

7. Limitations and Future Research 
This study has several methodological limitations. First, the use of a 
geographically confined sample from universities in Trujillo limits the 
generalizability of the findings to broader educational contexts. Second, reliance 
on self-reported data may introduce response and social desirability bias. Third, 
the cross-sectional design restricts any causal interpretation of the relationship 
between TPACK levels and ChatGPT use. Finally, other contextual and 
psychological factors that may influence AI adoption were not included in the 
model, which could explain the low predictive power found in the regression 
analysis. 

8. Implications 
It would be interesting for future research to validate these findings in other 
Latin American and international contexts. Furthermore, longitudinal or 
experimental designs are recommended to examine causal relationships over 
time. Combining quantitative surveys with classroom observations and in-depth 
interviews would also help to enhance data validity through triangulation. 
Additionally, researchers should explore the ways in which AI-specific TPACK 
dimensions interact with institutional policies, resource availability, and faculty 
attitudes to refine teacher knowledge frameworks for effective generative AI 
integration.  
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