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Abstract

Background and Objectives: This study examines the impact of interactive digital content on enhancing
microteaching quality and increasing satisfaction among pre-service teachers. It explores how interactive
technologies influence teaching competencies and learner engagement within the instructional process, aiming
to propose strategies for improving educational quality.

Method: A quasi-experimental design was implemented over eight weeks during the 20242025 academic year,
using a pre-test—post-test control group structure. A total of 132 female pre-service teachers were randomly
assigned via block randomization to either the experimental group (n = 65), which received instruction through
interactive digital content, or the control group (n = 67), which followed traditional teaching methods. Data
collection instruments included a Teaching Quality Checklist with three components; content richness,
pedagogical-technological interaction, and instructional effectiveness (o = 0.89), and a Satisfaction Survey
measuring self-efficacy, motivation toward instructional materials, and user-friendliness (o = 0.92).

Findings: The use of interactive digital content significantly improved teaching quality (p < 0.01), with notable
gains in content richness, pedagogical-technological interaction, and instructional effectiveness. These
improvements varied across academic disciplines. Additionally, interactive technologies significantly enhanced
self-efficacy, intrinsic motivation, and overall satisfaction (p < 0.01), highlighting their role in promoting
reflective practice and learner-centered instruction.

Conclusion: Interactive digital content substantially enhances microteaching quality and pre-service teacher
satisfaction. However, its effectiveness is influenced by academic discipline, technological readiness, and digital
literacy. These findings underscore the importance of revising technology-integrated teacher education programs
to address disparities in access and digital training.
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Extended Abstract

Introduction: Technology integration in teacher education has become essential for enhancing instructional
competencies and pedagogical effectiveness among pre-service teachers. Microteaching, as a reflective
practice-oriented component of teacher preparation, provides a controlled environment where novice teachers
can rehearse, analyze, and refine teaching behaviors, making it highly receptive to digital innovations.
Interactive digital content; characterized by learner responsiveness, multimedia integration, adaptive feedback,
and active engagement holds considerable potential to deepen pedagogical understanding and improve
instructional delivery by simulating authentic classrooms.

Although many studies acknowledge technology's educational benefits, most focus on general technology
use with limited attention to contextual variables. Academic discipline, digital literacy levels, and
infrastructural readiness significantly mediate technology-based interventions' effectiveness, yet remain
peripheral in research design. Consequently, the literature offers an incomplete picture of how interactive
digital content supports microteaching performance and satisfaction in specific teacher education contexts,
particularly with diverse student profiles.

This study addresses these gaps by examining interactive digital content's effectiveness in improving
microteaching quality and satisfaction among female pre-service teachers from mathematics, humanities, and
sciences at Farhangian University, Mazandaran. Specifically, it investigates whether interactive digital content
enhances three teaching quality components—content richness, pedagogical-technological interaction, and
instructional effectiveness—and boosts self-efficacy, motivation toward instructional materials, and perceived
user-friendliness of the learning environment.

Method: This eight-week quasi-experimental study (2024-2025) was conducted at Farhangian University,
Mazandaran, Iran, with 132 female pre-service teachers in microteaching courses. Participants were block-
randomized by academic discipline (mathematics, humanities, sciences) to experimental (n=65; interactive digital
content) or control (n=67; traditional instruction) groups, ensuring comparable distribution across disciplines.

The experimental group integrated interactive digital content—multimedia materials, scenario videos,
interactive exercises—into microteaching cycles with structured reflection on recorded performances. The
control group used non-interactive slides/board work and oral instructor feedback.

Two instruments measured intervention impact. The Teaching Quality Checklist assessed three microteaching
components: content richness, pedagogical-technological interaction, and instructional effectiveness (Cronbach's
a=0.89), rated by trained observers. The Satisfaction Survey measured self-efficacy, motivation toward
instructional materials, and user-friendliness (¢=0.92). Both were expert-validated and piloted.

Pre/post-test data collection used descriptive statistics and assumption testing. Non-normal distributions
and unequal variances prompted multivariate and robust non-parametric analyses. MANOVA examined group
effects on teaching quality; Welch ANOVA and Mann-Whitney U handled violations. Bonferroni adjustment
(0=0.0167) controlled Type I error; disciplinexgroup interactions were tested.

Findings: The findings revealed statistically significant improvements in teaching quality for the experimental
group exposed to interactive digital content. MANOVA results indicated a significant multivariate effect of
group on the three teaching quality components. At the univariate level, content richness scores were
significantly higher for the experimental group in the post-test, indicating that these pre-service teachers were
better able to integrate conceptual material with concrete examples, visuals, and structured explanations
aligned with multimedia design principles. They produced lesson plans and teaching scripts with clearer
sequencing and more meaningful connections between abstract ideas and real-world applications.
Pedagogical-technological interaction also improved significantly among pre-service teachers in the
experimental group. Observers reported that these participants made more effective use of digital tools to
scaffold learner participation, facilitate questioning and feedback, and adapt instruction in response to learner
needs. The integration of interactive activities contributed to more dialogic and learner-centered microteaching
sessions. Instructional effectiveness, the third component, showed significant gains as well: participants in the
experimental group achieved higher ratings for clarity of explanations, management of instructional time, and
responsiveness to simulated learner difficulties, reflecting more confident and professional teaching behaviors.
Satisfaction outcomes supported the positive impact of interactive digital content. Pre-service teachers in
the experimental group reported higher levels of self-efficacy in planning and delivering technology-enhanced
lessons, suggesting that the intervention strengthened their beliefs in their instructional capabilities. Motivation
toward instructional materials also increased, with participants expressing greater interest in exploring and
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creating digital resources to enhance learner engagement. Perceived user-friendliness scores indicated that the
interactive digital environment was experienced as accessible and supportive, which likely contributed to
sustained engagement during the intervention.

The results highlighted the moderating role of academic discipline. Humanities pre-service teachers, who
typically work with text-based and discussion-oriented content, showed relatively greater gains in pedagogical-
technological interaction, possibly because interactive platforms offered new ways to structure dialogue and
facilitate peer collaboration. In contrast, pre-service teachers in sciences and mathematics exhibited stronger
improvements in instructional effectiveness, especially in clarifying complex or abstract concepts through
visual and interactive representations. Although content richness improved across all disciplines, the pattern
of change suggested that humanities students achieved particularly high final scores in this dimension.

Discussion and Conclusion: Overall, the study demonstrates that interactive digital content can enhance
both microteaching quality and pre-service teacher satisfaction in a teacher education context. The observed
improvements in content richness, pedagogical-technological interaction, and instructional effectiveness,
together with elevated levels of self-efficacy, motivation, and perceived user-friendliness, provide support
for incorporating interactive digital content into microteaching courses. At the same time, the findings show
that the impact of such content is shaped by academic discipline and by factors related to technological
readiness and digital literacy, suggesting that technology integration should be designed in a context-
sensitive and discipline-responsive manner.

For teacher education programs, these results point to the need for revising curricula and support structures
so that pre-service teachers can systematically develop the skills required to design, implement, and evaluate
technology-enhanced instruction. Blended models that combine face-to-face microteaching with digitally
mediated practice, structured feedback, and guided reflection may be particularly effective in supporting
professional growth. Future research could build on these findings by employing qualitative or mixed-methods
approaches to capture pre-service teachers’ experiences with interactive digital content and by exploring
longer-term effects on their subsequent classroom practices during the induction and early career stages.

Teacher education programs should revise curricula to systematically develop technology-enhanced
instruction skills through blended microteaching models that combine face-to-face practice with digital
feedback and guided reflection. Content design must be discipline-responsive, addressing varying digital
literacy levels across mathematics, humanities, and sciences while ensuring accessibility and infrastructural
support for sustained implementation.
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