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ABSTRACT

Introduction: the validity of data collection instruments is essential to ensure the quality and replicability of
scientific studies; traditional methods require time, resources, and expert participation, making validation
difficult.

Objective: to develop a procedure for the design and validation of research instruments using Artificial
Intelligence as a methodological support tool.

Method: an eight-phase model was designed, ranging from conceptual review and item formulation to
linguistic evaluation, simulated rational validation, comprehension verification, internal consistency analysis,
and structural optimization.

Results: the process demonstrated applicability, technical coherence, and practical utility. ChatGPT 4.5
enabled the automation of analyses and the generation of content aligned with theoretical constructs,
optimizing the preliminary validation phases.

Conclusions: Al represents a viable alternative in resource-limited settings. While it does not replace classic
empirical methods, it complements methodological rigor in key stages. Ethical and technical protocols must
be established for its responsible use in scientific research.

Keywords: Validation; Instruments; Chatgpt; Research; Psychometrics.
RESUMEN

Introduccion: la validez de los instrumentos de recoleccion de datos es esencial para garantizar la calidad
y replicabilidad de los estudios cientificos; los métodos tradicionales requieren tiempo, recursos y la
participacion de expertos, lo que dificulta su validacion.

Objetivo: desarrollar un procedimiento de disefio y validacion de instrumentos de investigacion utilizando
Inteligencia Artificial como herramienta de apoyo metodolégico.

Método: se disefid6 un modelo de ocho fases, desde la revision conceptual y formulacion de items, hasta la
evaluacion lingtistica, validacion racional simulada, verificacion de comprension, analisis de coherencia
interna y optimizacion estructural.

Resultados: el proceso evidencio aplicabilidad, coherencia técnica y utilidad practica. ChatGPT 4.5 permitio
automatizar analisis y generar contenido alineado con constructos tedricos, optimizando las fases preliminares

© 2025; Los autores. Este es un articulo en acceso abierto, distribuido bajo los términos de una licencia Creative Commons (https://
creativecommons.org/licenses/by/4.0) que permite el uso, distribucion y reproduccion en cualquier medio siempre que la obra original
sea correctamente citada


https://doi.org/10.56294/dm20251103
https://orcid.org/0000-0003-1279-9852
mailto:richar.posso@educacion.gob.ec?subject=
https://orcid.org/0000-0003-0737-9132
mailto:rcaicedoq@ube.edu.ec?subject=
https://orcid.org/0000-0001-6282-3027
mailto:gdmaqueirac@ube.edu.ec?subject=
https://orcid.org/0000-0003-2732-979X
mailto:jjbarzolam@ube.edu.ec?subject=
https://orcid.org/0000-0002-6902-8066
mailto:laura.barba@educacion.gob.ec?subject=
https://orcid.org/0009-0002-5963-0288
mailto:jorge.amancha@educacion.gob.ec?subject=
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0
https://doi.org/10.56294/dm20251103
https://orcid.org/0000-0002-7811-2470
mailto:richar.posso@educacion.gob.ec?subject=

Data and Metadata. 2025; 4:1103 2

de validacion.

Conclusiones: la IA representa una alternativa viable en entornos con recursos limitados, no sustituye
los métodos empiricos clasicos, complementa el rigor metodoldgico en etapas clave. Se debe establecer
protocolos éticos y técnicos para su uso responsable en la investigacion cientifica.

Palabras clave: Validacion; Instrumentos; ChatGPT; Investigacion; Psicometria.

INTRODUCTION

In scientific research, the validity of data collection instruments guarantees the quality of the results;®
validity allows us to determine whether an instrument accurately measures the construct it is intended to
measure;? reliability ensures the consistency of measurements over time.® When these conditions are not
met, the interpretation of the data is erroneous, the conclusions fragile, and the replicability of the study fails.
® This methodological concern is shared by psychology, education, and the social sciences, where instrumental
rigor is considered an essential condition for obtaining scientific knowledge. This methodological concern is
shared by psychology, education, and the social sciences, where instrumental rigor is considered an essential
condition for obtaining scientific knowledge.®

The validation of instruments follows a well-structured process that involves operational definitions of
variables, item design, expert review, pilot testing, statistical evaluation, correlation analysis, and internal
consistency testing.®”® Coefficients such as Cronbach’s alpha or the Kuder-Richardson 20 index are used to
assess internal consistency.®'® At the same time, qualitative methods, including expert judgment and the
Delphi method, complement the content and construct validity of the study.("

Validation is a rigorous process that guarantees the methodological quality of a research instrument;
however, it involves high costs, a considerable investment of time, and the participation of highly specialized
professionals.™ This poses an obstacle for independent researchers, teachers without funding, or research
teams with limited resources, making it difficult for them to implement technical procedures that ensure the
scientific soundness of their study.

In this scenario, artificial intelligence (Al), such as ChatGPT, is a technology that can support the
methodological processes of scientific research due to its ability to analyze semantic patterns, identify logical
inconsistencies, reformulate items, detect ambiguities, and generate answers based on defined theoretical
constructs. Currently, its use has been extended to educational, evaluative, and editorial tasks, demonstrating
its effectiveness in academic writing, thematic analysis, and instrument design.>'® Although, paradoxically,
empirical studies are still very scarce, their applications are being explored.(”:'®

Despite these advances, the application of Al in the validation of research instruments has not been widely
published. There are no standardized protocols that scientifically validate the results generated by artificial
intelligence, and its use in academic production is questioned due to the lack of depth and control over the
sources consulted. This lack of knowledge creates a knowledge gap that limits the widespread use of these
technologies in the psychometric assurance of research instruments.

From a scientific and methodological perspective, incorporating Al into validation processes represents an
innovative solution. Especially in contexts where access to expert panels is not available, where validation
timelines are tight, or where rapid adjustments are required, ChatGPT offers an agile, automatable, and
replicable alternative, provided it is used under well-defined ethical and methodological guidelines.?” Moreover,
its ability to analyze text from multiple perspectives allows addressing aspects such as the level of readability
or appropriateness to the level of the informant, thus extending the scope of traditional validation.

Against this background, this article aimed to develop a validation procedure for a research instrument
using ChatGPT as a methodological support tool. It is proposed to verify the semantic coherence of the items
through automated linguistic analysis of the model and to contrast the results with assessments obtained
through expert judgment, thus determining the validity, accuracy, and usefulness of using artificial intelligence
in psychometric assurance processes.

METHOD

This study was based on instrumental research and methodological development, which did not seek to
apply the procedure empirically but rather to design and methodologically validate it through conceptual
frameworks supported by classical psychometrics and automated language processing. The proposed validation
model addresses the growing need for efficient, replicable, and well-founded tools to enhance methodological
rigor in educational studies.

The development of the methodology was carried out in eight phases between January and April 2025; it
began with a documentary review of the state of the art in classical psychometrics, the design of instruments
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and applications of natural language processing in research; this action was fundamental to establish the
conceptual framework that underpinned each of the proposed phases.

For this purpose, an iterative process was implemented to construct the phases, which included defining their
purposes and technical foundations, as well as elaborating operational prompts for interaction with ChatGPT
4.5. Internal simulations and continuous adjustments were also carried out, testing the logical coherence
and feasibility of each step with various item structures and constructs, thus contributing to the preliminary
validation of educational instruments from an innovative approach.?"?? This allowed critical aspects of the
ChatGPT 4.5 process to be addressed.

This made it possible to address critical aspects of the validation process, such as identifying lexical
ambiguities, detecting deficient formulations, and verifying the theoretical alignment of the items with the
construct’s dimensions. 2% The consistency of the results obtained through the replicability of the process,
combined with the technical relevance of the responses generated by the Al, conclusively supports the
applicability and reliability of the procedure developed.

To ensure the argumentative, structural, and technical validity of the proposed procedure, a complementary
review process was implemented by a panel of eight experts. These specialists, with an established track
record in scale validation, instructional design, and scientific consultancy, conducted an exhaustive review of
each phase of the procedure, the technical criteria underlying it, and the prompts designed for interaction
with ChatGPT 4.5.

The comments and feedback provided by this expert panel were crucial in strengthening the terminological
consistency of the procedure, clarifying the scope and objectives of each stage, and adjusting the operational
instructions to ensure their systematic and accurate application. The evaluation was conducted through
successive rounds of feedback, which facilitated discussion until a unanimous technical consensus was reached.
This expert validation process ensured that the proposed procedure complies with the epistemological principles
of documentary validation and can be effectively replicated in diverse educational contexts, always under
acceptable ethical and methodological standards.

RESULTS

As a result of this construction and validation process, the ‘Artificial Intelligence Assisted Research
Instrument Validation Procedure’ is presented, a methodological sequence of eight phases designed to optimize
and strengthen the rigor in the construction and evaluation of measurement tools.

Phase 1: Conceptual review and keyword extraction

The validation process begins with the rigorous definition of the construct to be measured. This phase is
based on a systematic review of the state of the art to delimit the theoretical dimensions that comprise it.
Based on this conceptual analysis, we proceed to identify the fundamental semantic units that allow us to
operationalize the construct. With the support of ChatGPT 4.5, an automated mechanism is integrated for the
assisted extraction of keywords from academic definitions from specialized sources.

This action strengthens the alignment between the theoretical domains and the future items of the
instrument, ensuring that each dimension is represented in a comprehensive manner. The language model is
instructed to interpret the disciplinary content and generate an organized list of key terms, accompanied by
their logical justification concerning the construct.

Applied technical prompt: “From this academic definition of [construct], identify at least 10 keywords
representing its main dimensions. Justify each word with its conceptual link to the main construct”.

This phase responds directly to the principle of content validity by ensuring a representative semantic basis
for the subsequent construction of the instrument.

Phase 2: Initial item formulation

With the keywords obtained, we proceed to the initial formulation of the items. This stage aims to translate
the theoretical dimensions of the construct into measurable statements structured according to the principles
of psychometric writing: syntactic clarity, semantic uniqueness, conceptual relevance, and appropriateness to
the level of the informant. ChatGPT 4.5 is used here as a generative tool aimed at producing items that faithfully
reflect each dimension of the construct in language that is accessible and free of unnecessary technicalities.

The model enables the production of differentiated, non-redundant statements that meet the criteria of
face validity. Each item is formulated in terms of its theoretical dimension, ensuring logical coherence and
conceptual coverage.

Technical Prompt applied: “Write three items measuring dimension [X] of the construct [Y], using clear,
direct, and non-technical language. The items should be representative of the dimension and adapted for
secondary school students”.

This phase helps ensure the functional adequacy of the instrument, thereby strengthening its content
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validity from an operational perspective.

Phase 3: Automated linguistic and semantic evaluation

Once the preliminary items have been generated, a technical evaluation of the language is conducted,
focusing on grammatical clarity, semantic coherence, readability, and expressive neutrality. This phase addresses
the need to minimize ambiguities, formulation errors, or interpretative biases, which could compromise the
quality of the instrument. ChatGPT 4.5 is configured as an expert linguistic evaluator, capable of identifying
lexical inconsistencies and proposing reformulations while preserving the original intention of the item.

This automated analysis operates on each utterance individually, optimizing reading comprehension and
improving the communicative quality of the instrument without altering its theoretical validity.

Technical Prompt applied: “Evaluate this item in terms of grammatical clarity, semantic ambiguity,
readability, and neutrality. Indicates any errors or problems and provides a corrected version while maintaining
the original meaning”.

The result is a refined version of the instrument that respects the principle of semantic validity, the key to
ensuring consistent interpretations by informants.

Phase 4: Rational content validation (simulated)

The fourth phase of the procedure corresponds to rational validation, understood as the assessment of the
degree of correspondence between each item and the theoretical dimension it is intended to represent. This
judgment, traditionally made by experts in the field, is simulated using precise instructions to ChatGPT 4.5,
which operates as a conceptual evaluator based on the criteria defined by the researcher.

The model analyzes whether the item content reflects a relevant, specific, and non-redundant way of
assigning to a theoretical dimension, providing a reasoned justification for its acceptance, modification, or
exclusion.

Technical Prompt applied: “Assess whether this item adequately represents dimension [X] of the construct
[Y]. Justify your assessment by pointing out which aspect of the dimension is covered or what is lacking in the
item”.

This phase responds to the principle of content validity from a simulated approach, allowing the instrument
to be refined before its empirical validation or traditional expert judgment.

Phase 5: Verification of understanding from the informant’s perspective

An essential condition for the validity of an instrument is that its items are understandable to the target
population. This phase seeks to anticipate the level of comprehension of the statements, simulating the
interpretation that a typical respondent might make. ChatGPT 4.5 is incorporated as a cognitive simulation
agent, trained to adopt the linguistic and cognitive profile of the target population.

The aim is to identify ambiguous terms, complex structures, or formulations that could lead to confusion or
misinterpretation, particularly in populations with varying levels of education. This simulation allows proactive
adjustments to be made before pilot testing is applied.

Technical Prompt applied: “Assume the role of a 13-year-old student reading this item. Describe in your own
words what you understand. Indicate if there are any words, phrases, or concepts that are confusing”.

This phase contributes to the face and application validity of the instrument, ensuring its accessibility and
pragmatic appropriateness to the characteristics of the informants.

Phase 6: Assessment of conceptual internal consistency

The internal consistency of an instrument depends not only on its statistical consistency but also on the
semantic and structural logic between items. This phase enables the identification of redundancies, overlaps,
or thematic disconnections between statements, facilitating a theoretical reorganization of the instrument
before any empirical analysis. ChatGPT 4.5 acts here as a semantic analyst, able to compare statements, group
them according to conceptual similarity, and identify inconsistencies or redundancies.

The model processes the comprehensive content of the instrument, establishing relationships between
items and suggesting a more coherent structure.

Technical Prompt applied: “Group the following items according to their thematic similarity. Indicate if any
of them do not correspond to the groups formed and justify why”.

This phase strengthens the conceptual internal validity, as it enables the anticipation of semantic deviations
or coverage errors that could impact the overall interpretation of the results.

Phase 7: Assessment of the construct’s theoretical structure

Structural validation aims to verify that the formulated items accurately represent the previously defined
theoretical dimensions. At this stage, ChatGPT 4.5 is instructed to perform a supervised ranking of items,
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assigning each item to the dimension it best represents and justifying this decision. This procedure enables the
detection of underrepresented dimensions and the identification of misaligned items, ensuring correspondence
between the construct structure and the instrument’s organization.

The model applies principles of thematic classification, semantic inference, and logical content analysis to
support this task systematically.

Technical Prompt applied: “The following items were designed to assess three dimensions of the construct
[Y]: A, B, and C. Assign each item to a dimension, explain your decision, and point out if any of the items do
not fit any of them.”

Anticipatory structural validation enables the consolidation of the coherence of the underlying theoretical
model, thereby strengthening construct validity at an early stage.

Phase 8: Evaluation of conceptual performance and optimization of the instrument

The final phase aims to optimize the instrument’s structure by evaluating the conceptual performance of
each item and eliminating redundant or uninformative items. ChatGPT 4.5 is implemented as a debugging
assistant, applying criteria of semantic economy, thematic relevance, and conceptual density to propose a
more efficient version of the instrument without compromising the coverage of the theoretical dimensions.

The model analyzes the items as a whole, determines their degree of conceptual differentiation, and
suggests deletions or mergers based on the criteria of thematic saturation.

Technical Prompt applied: “Analyse this list of items and determine which items present less conceptual value
or repeat information already covered. Propose a version of the instrument with fewer items but maintaining
full coverage of the construct”.

This phase enables the development of shorter, more manageable, and robust instruments, optimizing their
applicability in real educational contexts while respecting the principles of documented validity and reliability.

Phase 1: Conceptual
review and keyword
extraction

Phase 8: Instrument Phase 2: Initial item
Optimization formulation

Phase 7: Evaluation of the Phase 3: Automated
theoretical structure of linguistic and semantic
the construct evaluation

Phase 6: Assessment of Phase 4: Rational
conceptual internal Content Validation
consistency (Simulated)

Phase 5: Verification

of understanding by
the informant

Figure 1. Artificial Intelligence-Assisted Validation Model for Research Instruments

DISCUSSION
Strengths of the Al-Assisted Approach

The Al-assisted instrument validation procedure, as proposed, offers several strengths that address the
limitations of traditional methods. ChatGPT 4.5’s ability to perform linguistic analyses, comprehension
simulations, and conceptual assessments in an automated manner drastically reduces the time and effort
required in the preliminary validation phases. This is valuable in contexts where timelines are tight or where
quick adjustments to the instrument are needed.® The replicability of the process is remarkable.
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The replicability of the process is remarkable because, by relying on standardized technical prompts and
a consistent Al model, the procedure can be replicated by different researchers, thereby contributing to the
transparency and verifiability of the results. This feature is fundamental to scientific rigor, as it allows other
researchers to follow the same steps and obtain comparable results. ?®

Accessibility is a crucial strength for independent researchers; without funding or teams with limited
resources, access to expert panels or large-scale pilot testing may be prohibitively expensive.(® Al offers a
viable, low-cost alternative for robust preliminary validation, democratizing access to advanced methodological
tools and strengthening the scientific robustness of studies that might otherwise be lacking.®”

Comparison with Traditional Validation Methods

The Al-assisted instrument validation procedure, specifically with ChatGPT 4.5, has distinct advantages
and disadvantages compared to traditional validation methods such as expert judgment, pilot testing, and
empirical statistical analysis.

In the field of qualitative and content validation, simulated expert judgment (Phase 4) and comprehension
verification from the informant’s perspective (Phase 5), utilizing Al, offer efficiency and accessibility. Traditional
methods of expert judgment and pilot testing require an investment of time and resources to recruit specialists
and participants, coordinate sessions, and analyze feedback. Al, in contrast, enables rapid and automated
evaluation, reducing costs and timelines, which is particularly beneficial for independent researchers or teams
with limited resources. Al simulation lacks the depth of contextual reasoning, intuition, and ability to identify
complex cultural or linguistic nuances that a human expert or real participant can provide. Human interaction
in expert judgment and pilot testing allows for richer qualitative feedback and the identification of problems
not anticipated by an Al model.®®)

In quantitative and structural validation (Phases 6, 7, 8), Al acts as an assistant in the pre-statistical stages,
facilitating the identification of redundancies, thematic clustering, and optimization of the instrument structure.
This can streamline the initial debugging process before large-scale data collection. Al complements, but does
not replace, traditional empirical statistical analyses, such as Exploratory Factor Analysis (EFA) or Confirmatory
Factor Analysis (CFA), for assessing construct validity and calculating reliability coefficients, including Cronbach’s
Alpha or KR-20. IA may suggest a theoretical structure or identify conceptual inconsistencies, but empirical
confirmation of these properties requires the application of the instrument and statistical analysis of the
resulting data.®?"

CONCLUSIONS

The Al-assisted approach demonstrates efficiency, replicability, and accessibility; these strengths make it
an alternative for independent researchers or institutions with logistical constraints. Al does not replace the
methodological richness of traditional methods, such as human expert judgment or statistical analyses of
real data. Instead, it is positioned as a technical complement that optimizes the preliminary phases of the
validation process, reducing time and improving the initial quality of the items.

The use of Al in validation processes faces limitations that must be addressed with scientific responsibility,
such as the absence of standardized protocols to validate the results generated by models such as ChatGPT
and the opacity regarding the sources used. Ethical risks must be considered, including algorithmic biases and
the uncritical automation of methodological decisions. It is, therefore, essential that the researcher retains
epistemological control and critically evaluates the suggestions made by the Al, rigorously documenting the
entire process.

The procedure developed opens up new routes for methodological innovation in the social and educational
sciences. In the future, it should focus on applying the validated instruments to empirical samples to explore
their construct validity and reliability using classical statistical techniques, such as AFE, AFC, or Cronbach’s
Alpha. It should also empirically compare the efficacy of this procedure against traditional methods and promote
the development of ethical and technical guidelines that standardize the use of Al in educational research.
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