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Abstract

The present study aimed to norm and examine the validity and reliability of the Teacher—Student Creative Interaction
Questionnaire developed by Heidari (2025) in elementary schools in Tehran. This psychometric cross-sectional study was
conducted among male elementary school students and teachers in Tehran. A total sample of 800 participants (500 students
and 300 teachers) was selected from five educational districts (2, 5, 10, 12, and 15) using multi-stage cluster sampling. The
instrument consisted of two parallel 30-item Likert-scale questionnaires (student and teacher versions). Content validity was
assessed using CVR and CVI indices. Construct validity was examined through confirmatory factor analysis (CFA) and item
response theory (IRT). Convergent validity was evaluated via correlations with the Torrance Test of Creative Thinking.
Reliability was assessed using Cronbach’s alpha, stratified alpha, and McDonald’s omega coefficients. Normative data were
generated by converting raw scores to T-scores. All items demonstrated satisfactory content validity (CVR>0.59; CV1>0.79).
CFA confirmed the eight-factor structure of the student version and the six-factor structure of the teacher version with
excellent model fit indices (CFI>0.96; RMSEA<(.06). IRT analysis showed strong primary factor loadings (0.87-0.96) and
minimal cross-loadings (<0.11). Reliability coefficients ranged from 0.74 to 0.87 across subscales. Convergent validity was
strong, with total correlations of 0.89 (students) and 0.90 (teachers) with the Torrance creativity scores (p<0.01). Score
distributions were normal, and stable T-score norms were established. The Teacher—Student Creative Interaction
Questionnaire demonstrates robust psychometric properties and can be employed as a standardized instrument for
educational research, school evaluation, and professional development initiatives in elementary education.

Keywords: Creative interaction, Validity, Reliability, Confirmatory factor analysis, Item response theory, Elementary
schools
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Extended Abstract

Introduction

Creativity has increasingly been recognized as a central educational objective in contemporary learning
systems, shifting from a peripheral outcome to a core competency required for navigating complex social,
technological, and cultural transformations. Modern educational paradigms emphasize that schools should
cultivate creative thinking, innovation, and adaptive problem-solving rather than merely transmit established
knowledge (Beghetto & Kaufman, 2024; Kaufman & Beghetto, 2025). Within this perspective, creativity is
understood as a developmental capacity accessible to all learners and shaped significantly by social interaction
and educational environments rather than being limited to exceptional individuals.

The theoretical foundation of creativity research has evolved substantially over time. Early conceptualizations
such as Rhodes’ four-P framework highlighted the interplay between person, process, product, and press
(environment), thereby underscoring the importance of contextual and relational factors in creative
performance (Rhodes, 1961). Later, systemic perspectives conceptualized creativity as emerging from
dynamic interactions between individuals and their sociocultural environments, suggesting that classroom
interaction constitutes a critical site for creativity development (Csikszentmihalyi, 1996). Accordingly,
teacher—student interaction has been increasingly viewed not merely as a pedagogical exchange but as an
ecological process through which creativity is co-constructed.

Research consistently demonstrates that teacher behaviors strongly influence students’ creative engagement.
Supportive feedback, encouragement of independence, tolerance for ambiguity, and openness to novel ideas
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are among the behaviors associated with creativity-supportive classrooms (Esquivel, 1995). Creative teaching
has been described as a form of disciplined improvisation in which teachers adapt instruction responsively to
students’ ideas and participation (Sawyer, 2004). More recent work further conceptualizes classroom
creativity as dialogic collaboration, where interaction itself becomes the engine of creative thinking (Sawyer,
2022). Empirical evidence indicates that dialogic teaching strategies, including open questioning and idea
elaboration, promote creative cognition among students (Tao et al., 2025).

The quality of classroom relationships also plays a crucial role in fostering creativity. Students perceive
classrooms as creative when teachers encourage experimentation and establish psychologically safe
environments (de Souza Fleith, 2000). Studies examining innovative learning environments reveal that
creative learning climates enhance students’ intrinsic motivation and creative self-efficacy, which in turn
stimulate innovative behavior (Fan & Cai, 2022). Similarly, teacher—student relationships have been shown to
predict creative engagement through motivational and personality mechanisms (Su et al., 2024).
Instructional approaches emphasizing interaction have gained prominence as effective pathways to creativity
development. Inquiry-based learning, brainstorming, flipped classroom models, and project-based learning
environments have demonstrated positive effects on creativity, motivation, and learning outcomes (Amin
Doost et al., 2023; Khaleghi Yeleh Gombadi et al., 2025; Tsai et al., 2020). Interactive pedagogies
encourage dialogue, collaboration, and shared knowledge construction, thereby aligning with contemporary
theories that frame creativity as a socially mediated process (Ghasemi et al., 2021; Nabiyev, 2025).

Teacher readiness and professional beliefs are also critical determinants of creative classroom interaction.
Teachers who perceive themselves as creative professionals are more likely to integrate innovative
instructional strategies and support student creativity (Anderson et al., 2022; Shermukhammadov, 2022).
Systematic reviews of creativity-fostering teacher behaviors further emphasize the importance of flexibility,
emotional support, and collaborative engagement (Brauer et al., 2025; Valinejad et al., 2025). These findings
reinforce the notion that creativity emerges through reciprocal teacher—student dynamics rather than individual
performance alone.

Despite growing recognition of the importance of creative interaction, measurement challenges persist.
Traditional creativity assessments such as the Torrance Tests primarily focus on individual cognitive abilities
and overlook relational and interactional dimensions (Torrance, 1966). Scholars have therefore called for
multidimensional instruments capable of capturing the complex dynamics of creative learning environments
(Gajda et al., 2017). Methodological guidelines for scale development highlight the necessity of rigorous
validation procedures to ensure conceptual and empirical adequacy (Boateng et al., 2018).

Recent studies also emphasize cultural and contextual considerations in understanding creativity. Creative
teaching practices are shaped by educational traditions, teacher conceptions of learning, and sociocultural
expectations (Liu, 2024; Vedenpai, 2014). Interactive art-based and experience-centered educational models
further demonstrate how creativity unfolds through meaningful participation and collaborative design
(Ourangi, 2025). Collectively, this body of research underscores the need for culturally responsive tools that
assess creative interaction as a dynamic and reciprocal educational phenomenon.

Given these theoretical and empirical developments, the present study aimed to design and validate a Teacher—
Student Creative Interaction Questionnaire capable of measuring multidimensional creative interaction within
elementary school classrooms.

Methods and Materials

The present study employed a psychometric research design conducted as a preliminary validation
investigation in elementary schools. The statistical population consisted of male elementary school students
and teachers in urban public schools. A total sample of 800 participants, including 500 students and 300
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teachers, was selected using multi-stage cluster sampling across multiple educational districts to ensure
demographic and contextual diversity.

Two parallel questionnaires were developed, each consisting of 30 Likert-type items measuring dimensions of
creative interaction from both student and teacher perspectives. The student questionnaire assessed constructs
such as fluency, originality, flexibility, elaboration, creative self-efficacy, creative flow, creative leadership,
and critical-creative thinking. The teacher questionnaire examined teaching innovation, instructional
flexibility, fostering student creativity, teacher commitment and self-efficacy, creative problem solving, and
creative assessment practices.

Content validity was previously established through expert review procedures. In the quantitative phase,
construct validity was evaluated using confirmatory factor analysis and item response theory modeling.
Convergent validity was examined through correlations with an established creativity assessment. Reliability
was assessed using internal consistency indices including Cronbach’s alpha, stratified alpha, and McDonald’s
omega. Normative data were generated by transforming raw scores into standardized T-scores. Statistical
analyses were conducted using specialized statistical software packages.

Findings

The results demonstrated satisfactory psychometric performance of both questionnaire versions. Content
validity indices indicated that all items met acceptable thresholds, confirming their relevance and clarity.
Confirmatory factor analysis supported an eight-factor structure for the student questionnaire and a six-factor
structure for the teacher questionnaire. Model fit indices fell within recommended ranges, indicating excellent
structural validity.

Item response theory analysis revealed strong primary factor loadings and minimal cross-loadings, suggesting
clear differentiation among factors. Item difficulty parameters showed balanced distributions, indicating
appropriate measurement sensitivity across ability levels.

Reliability analysis produced internal consistency coefficients ranging from acceptable to high across all
subscales. None of the items negatively affected scale reliability.

Convergent validity analysis showed strong positive correlations between questionnaire scores and
standardized creativity measures, confirming that the instrument effectively captures creativity-related
constructs.

Normative analysis indicated normally distributed scores for both students and teachers. Mean scores were
located near the midpoint of the scale, suggesting adequate variability without ceiling or floor effects.
Standardized T-scores enabled interpretation of individual performance relative to the normative sample.
Discussion and Conclusion

The findings of this study demonstrate that creative interaction between teachers and students represents a
measurable and multidimensional construct reflecting the dynamic nature of classroom creativity. The
validated instrument successfully captured both individual and relational aspects of creativity, supporting
contemporary perspectives that view creativity as an emergent property of social interaction rather than an
isolated cognitive trait.

The confirmation of distinct yet related factors highlights the reciprocal roles of teachers and students in
shaping creative learning environments. Creative interaction appears to arise through mutual engagement,
instructional flexibility, collaborative dialogue, and supportive classroom relationships. These results reinforce
the understanding of classrooms as interactive ecosystems in which creativity develops through shared
participation and co-construction of knowledge.

The strong reliability and validity indicators suggest that the instrument provides a stable and accurate
assessment of creative interaction processes. The alignment between questionnaire outcomes and established
creativity measures indicates that interactional dimensions complement traditional cognitive approaches to
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creativity assessment. Consequently, the study contributes to bridging the gap between individual creativity
measurement and relational educational processes.

The results also emphasize the importance of teacher agency in fostering creativity. Teachers who adopt
innovative instructional strategies and create psychologically supportive learning environments appear to
facilitate higher levels of student creative engagement. At the same time, student participation, leadership, and
critical thinking contribute actively to the emergence of creative classroom dynamics, highlighting the
bidirectional nature of interaction.

From an educational perspective, the findings suggest that creativity development requires systemic attention
to classroom relationships, pedagogical practices, and institutional culture. Educational systems seeking to
promote creativity should therefore prioritize interaction-based teaching approaches, collaborative learning
opportunities, and professional development programs that enhance teachers’ creative competencies.

In conclusion, the Teacher—Student Creative Interaction Questionnaire demonstrates strong psychometric
properties and offers a comprehensive tool for assessing creative interaction in elementary education. By
operationalizing creativity as an interactive and ecological phenomenon, the study advances both theoretical
understanding and practical assessment of creativity in educational contexts and provides a foundation for
future research and innovation in creativity-centered pedagogy.
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