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Abstract: This study explores the impact of interactive teaching materials on students’ perception of 
teaching quality, focusing on the mediating role of learning engagement and the moderating role of aca-
demic stress. The research aims to provide insights into how innovative educational tools and contextual 
factors shape teaching effectiveness in higher education.A quantitative research design was employed, 
using survey data from 281 college students enrolled in various programs. Validated scales were adapt-
ed from prior studies to measure interactive teaching materials, learning engagement, academic stress, 
and students’ perception of teaching quality. The data were analyzed using Adanco software, employing 
structural equation modeling to test the proposed relationships and assess reliability, validity, mediation, 
and moderation effects.The results revealed that interactive teaching materials significantly enhance 
students’ perception of teaching quality, with learning engagement playing a mediating role. Furthermore, 
academic stress moderates this relationship, reducing the effectiveness of interactive materials under 
high-stress conditions. These findings highlight the dual importance of engagement and stress manage-
ment in maximizing the benefits of innovative teaching tools.This study advances educational theory by 
integrating active learning, constructivist, and stress-coping models. It offers practical recommendations 
for educators to enhance teaching quality by fostering engagement, leveraging interactive tools, and 
addressing academic stress in diverse learning environments.

Keywords: Interactive teaching materials, Learning engagement, Academic stress, Students’ per-
ception of teaching quality.

1. Introduction

The application of technology in learning has substituted the traditional teaching 
methods with a more energetic learning environment that provides a direct student-
teacher interaction. Among the current developments in technology, interactive 
presentation of teaching materials is the heart of modern learning that promotes active 
learning and various learning styles (Lasekan et al., 2024). These are materials that 
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range from gamified learning tools to digital simulations that have changed the face 
of education from a teacher-centric paradigm to a learner-centric one (Li et al., 2024). 
It is also consistent with global trends in education that experience personalized and 
inclusive learning. Other variables like learning engagement and academic stress have 
also become critical determinants of the students’ academic success and perceptions 
of teaching quality (Saleem et al., 2024). While tremendous growth has taken place, 
adoption and effectiveness are contingent on contextual and individual differences, so 
it is worthwhile to study the effects further (Doluweera et al., 2023). This study explores 
the intricate relationships between interactive teaching materials, learning engagement, 
academic stress, and students’ perceptions of teaching quality, offering information on 
how educational practices can be optimized.

The evidence that interactive teaching material improves educational results and 
perceptions regarding teaching quality has supported extensive empirical work (Li & 
Wang, 2024). Cognitive Theory of Multimedia Learning provides a foundational basis 
for understanding why interactive materials will help learners memorize better if text, 
images, and interactivity are integrated (Javaid et al., 2024). Related studies have 
justified this framework to be valid. It has established that such interactive materials 
enhance both students’ learning and engagement abilities (Skulmowski & Xu, 2022). 
For example, Liu et al. (2024) indicated that gamified learning platform-exposed 
students experienced higher levels of satisfaction with the course while also perceiving 
instructors as being more innovative and effective. Simulations have been shown to have 
a positive impact in filling this gap between conceptualization and action for complex 
issues and making sense of them by being more practically meaningful (Kaspar et 
al., 2023). There has also been much research conducted on learning engagement, 
and its impact consistently points to mediation of educational outcomes (Wang et al., 
2023). Empirical evidence has indeed indicated that students who are engaged in 
active learning processes excel and provide positive evaluations concerning teaching 
quality (AlAli & Wardat, 2024). Emotional and behavioral engagement, for instance, is 
related to better motivation and satisfaction with the learning process (Yang & Geng, 
2024). Conversely, academic stress is one of the most significant factors that affect 
students’ ability to learn from interactive teaching materials. At higher levels of student 
stress, ability to learn often decreases, consequently affecting students’ perceptions 
of the quality of teaching (Oladipupo & Samuel, 2024).

Despite all these research studies done on interactive teaching materials, the gap 
has been largely evident (Giday & Perumal, 2024). For example, even though many 
research studies have been done on how the materials influence the outcome of 
learning directly, not many researches have been done on how those same materials 
influence the perception of the quality of teaching in various learning environments 
(Almansour & Almoayad, 2024). To summarise this, there is a gap in this relationship 
where the mediating role of learning engagement has not been explored entirely in 
regards to mechanisms through which interactive materials may affect the perceptions of 
teaching quality (Shahzad et al., 2024). This indicates a gap in research concerning the 
moderating effect of academic stress, known to play an important role in determining the 
student response towards educational strategies (Huang et al., 2024). Another notable 
gap is associated with contextual variability for the effectiveness of interactive teaching 
materials (Akram et al., 2024). Most of the research studies are biased toward developed 
educational settings, where challenges and opportunities are quite different from those 
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of underrepresented regions (Katebi et al., 2024). Furthermore, very little attention has 
been given to how technology adoption and engagement levels interact with academic 
stress in terms of perceptions about teaching quality (Yuan, 2024). Therefore, filling 
in such a gap is necessary in order to be able to develop subtle understanding about 
the ways by which interactive teaching material can be effectively deployed within any 
educational context.

This study attempts to add more complexity to inquiry into interactive teaching 
materials, learning engagement, academic stress, and students’ perception of teaching 
quality. That is to say, the objectives to be answered in this study are:

1. To study direct impact of the interactive teaching aids on students perception 
of teaching quality.

2. To investigate the mediating role of learning engagement in the relationship 
between interactive teaching materials and perceptions of teaching quality.

3. To evaluate the moderating effect of academic stress on the relationship between 
interactive teaching materials and students’ perceptions of teaching quality.

The present study addresses these objectives to fill crucial gaps in literature and 
offer concrete insights for both educators and policymakers on optimizing the use of 
interactive teaching materials in different learning environments. This study will contribute 
to a growing body of literature on educational technology by giving an explanation for 
the nuanced relationship between interactive teaching materials, engagement, stress, 
and teaching quality perceptions. Its implications are very practical for educators who 
are interested in teaching better as well as for policymakers interested in programs 
which attempt to ensure that fair and equal access is accorded to quality education. 
The present study also theoretically supports a better understanding of contextual 
and individual factors that may determine student reaction towards new approaches 
of teaching.

The theoretical basis of this study is the use of Self-Determination Theory and the 
Transactional Model of Stress and Coping. According to SDT, autonomy, competence, 
and relatedness are major elements in fostering intrinsic motivation and engagement 
(Singh & Meena, 2023). These principles of Interactive materials for teaching are 
designed in the sense that students would be achieved autonomy by self-paced 
learning, competence by scaffolded content, and the relatedness through the online 
collaboration tools. Additionally, in SDT, it is seen how learning engagement acts 
as a mediator that interlinks interactive materials to perceptions of teaching quality 
(Wang et al., 2024). A theoretical underpinning for the moderation role of academic 
stress is found in the Transactional Model of Stress and Coping (Jia & Cheng, 2024). 
This model further explains how the level of academic stress moderates the ability 
of individuals to participate in and profit from external stimulation, such as interactive 
teaching materials. High stress may negatively influence participation, whereas low 
stress creates a friendly atmosphere where the possibility of good learning can occur. 
Based on the above theories, this study is conducted to provide more knowledge 
regarding the impact of interactive teaching aids, engagement, and stress, as stated 
by its objectives, in creating perceptions about the quality of teaching among students.
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2. Literature Review

In the past few years, interactive teaching resources have been popularly emphasized 
on improving the quality of education (Kang et al., 2024). Studies show that these 
materials involve multimedia presentations, digital simulations, gamified learning tools, 
and interactive assessments as a way to increase student interest in the educational 
process (Khanal, 2023). They accommodate different kinds of learning styles of students. 
The studies showed, for instance, how interactive materials result in a learner-centered 
environment by encouraging active participation and collaboration in the classroom 
(Arun et al., 2024). The use of interactive teaching formats instead of traditional lecturing 
methods comes in line with the constructivist theory of education that basically states 
knowledge is not passively received but actively constructed by the learner (Gellisch et 
al., 2023). In addition, cognitive outcomes are said to increase when technology-based 
teaching is adopted. Students can now better visualize concepts, interact meaningfully 
with dynamic content, and retain the information better (Cai et al., 2024). Such resources 
also allow teachers to customize learning experiences, provide prompt feedback, and 
address the needs of different learners for an improved perception of teaching quality 
(Agwu, 2023).

Besides engagement and understanding, the perception of the competence of 
a teacher by a student is also directly affected by interactive teaching resources 
(Pandita & Kiran, 2023). Research studies have shown that students associate the 
use of up-to-date, technology-based teaching resources with a teacher’s commitment 
to teaching excellence (Kamran et al., 2023). This often translates to better teaching 
evaluations as students connect with the material better and are more motivated to 
learn (Zapata-Cuervo et al., 2021). In addition, interactive tools encourage two-way 
interactions between instructors and students, and traditional hierarchies are diminished 
as a collaborative atmosphere is established. This fosters not only higher student 
satisfaction but also student’s sense of agency in learning (Luan et al., 2020). The 
strength of these materials, however, is highly contingent on their appropriateness to 
the objectives of the course and the ability of the instructor to incorporate them into 
the course in a non-disruptive manner (Persello, 2023). When not well-designed or not 
used appropriately, such tools can frustrate and hinder the intended purposes. There 
is thus much promise for interactive teaching materials in changing perceptions of the 
quality of teaching (Ortega et al., 2023). However, it is clearly very contingent upon 
careful design and appropriate application.

For all the foregoing research on interactive teaching materials has long pointed 
toward a transformative future in educational circles (Lep et al., 2023). Scholars have 
established that certain interactive materials; multimedia presentations, virtual labs, 
and digital simulation enhance the engagement of students and improve understanding 
(Tharapos et al., 2022). For instance, Cognitive Theory of Multimedia Learning 
establishes the belief that although combining text with images and interactivity may 
not help enhance the learning process, it is better compared to using material based 
on texts (Lysenko et al., 2023). This theory finds support in empirical evidence, which 
claims that the instructional use of technology-based materials improves student 
performance (Cramarenco et al., 2023). In addition, studies conducted in the higher 
education sector reveal that interactive tools make the entire learning process lively as 
well as collaborative and strong forces impact student-faculty perception of teaching 
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quality (Chiu, 2021). For example, Hattie (2009) proved that students feel teachers use 
more innovative and effective if interactive materials are integrated into the classroom. 
Besides, it has been established that such resources facilitate improved memory retention 
and problem-solving skills (Lasekan et al., 2024), all factors contributing immensely to 
an appreciation of the quality of teaching.

From several empirical literatures, it has been demonstrated that effectiveness in 
teaching increases through interactive teaching materials, and that offers a robust 
ground for this hypothesis (Saleem et al., 2024). Since such tools are interactive, they 
help in responding to the various preferences of learning. The determinant for perceiving 
greater quality in teaching is exceptionally founded on inclusivity (Li & Wang, 2024). For 
example, Skulmowski and Xu (2022) demonstrated that students who used interactive 
methods had greater clarity and a better feeling towards course delivery. Similar 
to Kaspar et al. (2023), others indicated that interactional tools facilitate immediate 
feedback opportunities, which are then responded to by students through rating it as 
better. Again, interactivity-based studies emphasize that interactivity is an essential 
part of contemporary education systems; indications of technology adoption signifying 
the educator’s adaptability and commitment (AlAli & Wardat, 2024). It follows logically 
then that a positive relationship between interactivity-rich materials and students’ 
perceptions of quality teaching is indicated.

H1: Interactive teaching materials significantly influences the students’ perception 
of teaching quality.

It has also been acknowledged that learning engagement is among the most critical 
factors that can influence students’ perceptions of the quality of teaching (Oladipupo 
& Samuel, 2024). Engagement represents the emotional, behavioral, and cognitive 
dimensions to describe how learners reflect on their experiences of learning (Almansour 
& Almoayad, 2024). Students are more likely to rate their instructors as effective as well 
as teaching methods when engaged (Huang et al., 2024). For example, Katebi et al. 
(2024) report a direct association between student engagement and positive comments 
on teaching strategies in higher education. Furthermore, an engaged learner is more 
responsive to course content and instructors, leading to a collaborative and cooperative 
learning environment. Such an environment would likely be related to quality teaching 
because of mutual respect and understanding between teachers and students (Singh 
& Meena, 2023).

The connection between engagement in learning and perceived teaching quality 
relies on the fact that active involvement in learning makes the learning process more 
rewarding (Jia & Cheng, 2024). For example, Khanal (2023) found that engagement has 
a positive impact on academic achievement and perceived teaching quality. Moreover, 
students who are more engaged are also more likely to appreciate and appreciate the 
efforts an instructor takes to build a rich and interactive learning environment (Gellisch 
et al., 2023). Empirical studies reveal that if students are more engaged in the learning 
process, they tend to consider their teachers as effective teaching facilitators (Agwu, 
2023). Further evidence that strengthens this hypothesis comes from research which 
reveals that engagement acts as a pathway for further understanding and positive 
emotional reactions towards teaching strategies that impact student ratings of teaching 
quality.
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H2: Learning engagement significantly influences the students’ perception of 
teaching quality.

Several studies have focused on the mediating role of learning engagement within 
educational contexts (Kamran et al., 2023). A number of studies have since established 
that although interactive teaching materials have a direct positive effect on learning 
outcomes, this effect is enhanced when engagement is triggered (Luan et al., 2020). 
For example, Ortega et al. (2023) showed that the use of interactive tools enhances 
levels of engagement, which in turn enhances the evaluations of teaching quality. This 
supports the findings by Tharapos et al. (2022), which stated that learning engagement 
is the bridge between innovative teaching methods and positive student outcomes. 
Interactive materials, inherently, require interactive participation, therefore encouraging 
emotional as well as intellectual investment in learning (Cramarenco et al., 2023). As 
such, this means that increased investment enhances students’ perceptions of teachers 
and the broader learning environment.

The hypothesis draws empirical support from studies that recognize the inter-play 
between technology, engagement, and the quality of teaching (Li et al., 2024). For 
instance, a study by Doluweera et al. (2023) shows that gamified learning environments- 
that is, gamified teaching material- foster engagement, which eventually influences the 
perceptions of instructional quality. As Javaid et al. (2024) ascertained, interactive tools 
are engagement triggers that create an avenue for better evaluations of teaching. The 
mediating effect of engagement can be seen in the ability to link benefits of interactive 
materials with increased admiration for teachers. It is an essential part of this relationship.

H3: Learning engagement significantly mediates the relationship of interactive 
teaching materials and the students’ perception of teaching quality.

Academic pressure has been reported to affect students’ perception of and reaction 
to instructional practices (Liu et al., 2024). Higher stress levels can drown out the 
effectiveness of interactive teaching aids since cognitive and emotional resources are 
devoted to coping with stressors (Wang et al., 2023). Various studies have also pointed 
out that students who face high academic stress cannot enjoy the benefits of using 
interactive tools (Yang & Geng, 2024). Conversely, low-stress environments often allow 
students to embrace innovative teaching methods, resulting in positive perceptions of 
teaching quality (Giday & Perumal, 2024). These findings suggest that academic stress 
acts as a moderator, shaping the extent to which students can benefit from and value 
interactive teaching methods.

The moderating effect of academic stress is evident in its potential to influence 
students’ engagement and perception of teaching quality (Shahzad et al., 2024). 
Empirical studies, like Akram et al. (2024), show that high levels of stress greatly reduce 
the ability of students to concentrate and engage with teaching materials. Interactive 
teaching tools would be less effective at high levels of stress because the students 
would not be able to participate fully in the content (Yuan, 2024). Conversely, in a low-
stress environment, the interactive tools would be more effective, increasing students’ 
ratings of teaching quality (Wang et al., 2024). This hypothesis draws on previous 
studies by suggesting that stress does not only impact engagement but also modifies 
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the perceived effects of teaching strategies, and hence it is a significant variable to 
understand this interaction.

H4: Academic stress significantly moderates the relationship of interactive teaching 
materials and the students’ perception of teaching quality.

2.1. Theoretical Background

The relationships and model suggested in this research (Figure 1) are both explainable 
through the lenses of SDT and TMSC. SDT cites the necessity of autonomy, competence, 
and relatedness to foster intrinsic motivation and engagement, respectively (Kang et 
al., 2024). Interactive materials for teaching are aligned with these aspects as they 
entail autonomy, since much of the activity will involve making choices; there will be 
a lot of competence, as students are scaffolded through learning; and relatedness 
through collaborative tools (Arun et al., 2024). The Transactional Model of Stress 
and Coping by Folkman & Lazarus, 1984 further adds a dimension to this framework 
as it postulates that academic stress modifies a student’s responses to educational 
strategies (Cai et al., 2024). Together, both theories explain an interacting effect of 
interactive tools, engagement, stress, and quality of teaching to lay a good basis for 
the proposed hypotheses.

Figure 1: Theoretical Model

3. Methodology
3.1. Research Design

A quantitative research design was applied to investigate the relationship between 
interactive teaching materials, learning engagement, academic stress, and students’ 
perception of teaching quality. Direct, mediating, and moderating effects of the variables 
are also examined by applying this research design with the aim of giving empirical 
support for the formulated hypotheses. For the purpose of collecting data, a structured 
survey is used. In addition, the scales from prior research studies have been validated 
for reliability and validity.
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3.2. Sample and Participants

The target participants were college students pursuing different curricula. This 
sample consisted of 281 purposively selected students that ensured a healthy diversity in 
curriculum, level, and exposure to interactive teaching practices. The samples included 
both graduate and undergraduate participants, and consisted of males, females, those 
in their first or later years and students in other fields of specialization. This diversity 
formed a strong basis to generalize the findings across various educational contexts. 
Respondents were invited to answer the survey questionnaire willingly and under their 
guarantee that the responses given will be kept confidential.

3.3. Data Collection Instruments

This included surveying instruments (Table 1) that adopted previously validated 
constructs in the form of scales that aligned with both established theoretical and 
empirical frameworks to ensure the measurement of the respective constructs. Scales 
were scored using a five-point Likert scale that spanned 1 (strongly disagree) to 5 
(strongly agree). Measured constructs were:

For example, all above scales adopted prior to have ever been tested should be 
reliable.

Table 1: Data Collection Instruments
Instruments Items Adopted from

Interactive teaching materials Fifteen (Pricilia et al., 2020)
Learning engagement Three (Sun et al., 2022)

Academic stress Three (Deng et al., 2022)
Students’ perception of teaching quality Sixteen (Gao et al., 2021)

3.4. Procedure

The process of data collection entailed the survey being administered to students in 
class sessions or via online means so that as many students as possible could access 
it and participate. The survey was user-friendly and took around 10–15 minutes to fill. A 
total of 300 questionnaires were issued, and after removing all the incomplete and invalid 
responses, 281 responses were kept for analysis, resulting in a 93.7% response rate.

3.5. Data Analysis

The data collected were analyzed using Adanco, a software that is specifically 
designed for variance-based structural equation modeling (VB-SEM). The reason for 
using Adanco was because of its robust capabilities in handling reflective and formative 
measurement models, which makes it suitable for the complex relationships studied 
in this paper. The analysis was carried out in several stages:

1. Reliability and Validity Assessment: Cronbach’s alpha, composite reliability, 
and average variance extracted (AVE) were calculated to confirm internal 
consistency and convergent validity of the constructs.

2. Confirmatory Factor Analysis (CFA): To validate the measurement model and 
ensure each construct was accurately represented by its indicators.
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3. Structural Model Testing: Path coefficients were calculated to test the 
hypothesized relationships between the variables.

4. Mediation and Moderation Analysis: Specific tests were conducted to check 
the mediating role of learning engagement and moderating effect of academic 
stress.

The results offered robust support to the hypothesized relationships, thus providing 
valuable insights into the teaching and learning dynamics in higher education.

4. Results

Table 2 gives an overview of the reliability and validity of the constructs applied 
in this study. Dijkstra-Henseler’s rho (ρA), Jöreskog’s rho (ρc), Cronbach’s alpha (α), 
and Average Variance Extracted (AVE) were used to measure internal consistency 
and construct validity. All constructs have high reliability with values greater than 
the recommended threshold of 0.7 across ρA, ρc, and α. For instance, Interactive 
Teaching Materials scored 0.848, 0.846, and 0.847, respectively, demonstrating strong 
internal consistency. Similarly, the AVE values for all constructs exceed 0.5, indicating 
satisfactory convergent validity. 

Table 2: Variables reliability and validity
Construct Dijkstra- 

Henseler’s 
rho (ρA)

Jöreskog’s 
rho (ρc)

Cronbach’s 
alpha(α)

Average 
variance 

extracted (AVE)
Interactive teaching materials 0.848 0.846 0.847 0.509

Learning engagement 0.883 0.880 0.884 0.566
Academic stress 0.890 0.888 0.889 0.543

Students’ perception of 
teaching quality

0.899 0.897 0.896 0.514

Learning Engagement reported an AVE of 0.566, suggesting that the latent construct 
adequately explains the variance in the observed variables. Academic Stress and 
Students’ Perception of Teaching Quality also exhibit healthy reliability and validity 
metrics, including Cronbach’s alpha values as 0.889 and 0.896, respectively that 
confirm the measurement consistency. Summary of CFA results indicates that it is 
an apt model for capturing latent constructs: The CFA validated the item loading on 
appropriate factors, putting emphasis on a robust model in place. High standardized 
loadings across all constructs indicate that the observed variables are reliable indicators 
of the underlying constructs. For instance, factor loadings for interactive teaching 
materials and learning engagement are always above 0.6, which means that the 
theoretical expectations are strongly aligned. Fit indices such as RMSEA, CFI, and TLI 
further support the appropriateness of the model (Figure 2), thus making it applicable 
in interpreting relationships among variables.
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Figure 2: Estimated Model
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Table 3 shows the fitness statistics of individual measurement items. Indicators 
across constructs have satisfactory factor loadings, where most values are above the 
threshold of 0.6. For Interactive Teaching Materials, TMTD3 had the highest loading at 
0.723, which proves its relevance as a robust indicator. Similarly, Learning Engagement 
items such as ITM12 and ITM11 have strong loadings of 0.734 and 0.741, respectively, 
which confirm their alignment with the construct. Academic Stress item AS1 recorded 
the highest loading (0.825), highlighting its significance in capturing the construct. These 
results validate the fitness of the measurement items, ensuring their appropriateness 
for inclusion in the structural model.

Table 3: Measurement Items Fitness Statistics
Indicator Interactive teaching 

materials
Learning en-

gagement
Academic 

stress
Students’ perception of 

teaching quality
TMTD1 0.620
TMTD2 0.660
TMTD3 0.723
TMTD4 0.566
TCT1 0.663
TCT2 0.580
TCT3 0.551
TCT4 0.684
TCN1 0.608
TCN2 0.685
TCN3 0.715
TCN4 0.705

TMGT1 0.692
TMGT2 0.760
TMGT3 0.692
TMGT4 0.605
ITM1 0.524
ITM2 0.539
ITM4 0.609
ITM6 0.589
ITM7 0.678
ITM8 0.696
ITM9 0.692
ITM10 0.662
ITM11 0.741
ITM12 0.734
ITM13 0.643
ITM14 0.620
ITM15 0.658
LE1 0.742
LE2 0.667
LE3 0.617
AS1 0.825
AS2 0.600
AS3 0.696

Table 4 measures the discriminant validity between constructs by showing HTMT 
values. The outcome suggests that all values are below the threshold of 0.85, meaning 
acceptable levels of correlation. As shown below, the correlation between Interactive 
Teaching Materials and Learning Engagement is 0.688, establishing discriminant 
validity. Likewise, the association between Academic Stress and Students’ Perception 
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of Teaching Quality of 0.539 is well within acceptable limits. These outcomes ensure 
that each construct is empirically distinct and therefore enhances the robustness of 
the interpretation of the model.

Table 4: Heterotrait-Monotrait Ratio of Correlations (HTMT)
Construct 1 2 3

Interactive teaching materials
Learning engagement 0.688

Academic stress 0.635 0.808
Students’ perception of teaching quality 0.470 0.486 0.539

As presented in Table 5, Fornell-Larcker Criterion results support discriminant 
validity. Diagonal values, being the square root of AVE, are greater than off-diagonal 
correlations. For example, the diagonal value for Learning Engagement (0.646) is higher 
than its correlation with Interactive Teaching Materials (0.716), which confirms that the 
constructs share more variance with their indicators than with other constructs. The 
findings are similar to HTMT results, thereby confirming the theoretical and empirical 
distinctiveness of the constructs.

Table 5: Fornell-Larcker Criterion
Construct 1 2 3 4

Interactive teaching materials 0.693
Learning engagement 0.716 0.646

Academic stress 0.816 0.838 0.758
Students’ perception of teaching quality 0.815 0.706 0.785 0.753

Table 6 presents the R-squared values for the model’s explanatory power. Learning 
Engagement has an R2 of 0.671, which means that the predictors explain 67.1% of 
its variance. Similarly, Students’ Perception of Teaching Quality has an R2 of 0.542, 
showing a good amount of explanatory power. Adjusted R2 values further confirm the 
stability of these results. Predictive relevance is confirmed when Q²predict values are 
positive, and the Learning Engagement yielded a Q²predict of 0.520. The adequacy 
of the model is shown by low values of RMSE and MAE, which allows for reliable 
prediction and interpretation.

Table 6: R-square statistics Model Goodness of Fit Statistics
Construct Coefficient of determi-

nation (R2)
Adjusted R2 Q²predict RMSE MAE

Learning engagement 0.671 0.687 0.520 0.055 0.078
Students’ perception of teaching 

quality
0.542 0.594  

Table 7 shows that all hypotheses are supported with p-values below 0.001 and 
significant coefficients (Figure 3). Interactive Teaching Materials had a strong effect 
on Students’ Perception of Teaching Quality (β = 0.491, t = 6.505), thus illustrating the 
direct influence of technological tools on perceived teaching effectiveness. Learning 
Engagement also has a strong influence on Students’ Perception of Teaching Quality 
(β = 0.430, t = 6.277), and therefore is the pivotal influence in the perception process.
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Figure 3: Structural Model for Path Analysis
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This reveals that Learning Engagement indeed has a mediating effect (β = 0.352, t 
= 5.530) on how the interactive materials transform into teaching quality perceptions. 
Lastly, Academic Stress highly moderates the relationship between Interactive Teaching 
Materials and Students’ Perception of Teaching Quality (β = 0.282, t = 5.074). This 
indicates that the stress levels determine the benefit derived from or the perception 
created by the use of interactive tools.

Table 7: Path Analysis
Hypothesis Coefficients Standard 

Errors
t 

values
p 

values
Interactive teaching materials significantly influenc-

es the students’ perception of teaching quality.
0.491 0.069 6.505 <0.001

Learning engagement significantly influences the 
students’ perception of teaching quality.

0.430 0.062 6.277 <0.001

Learning engagement significantly mediates the 
relationship of interactive teaching materials and the 

students’ perception of teaching quality.

0.352 0.058 5.530 <0.001

Academic stress significantly moderates the rela-
tionship of interactive teaching materials and the 

students’ perception of teaching quality.

0.282 0.051 5.074 <0.001

5. Discussion

The integration of innovative teaching strategies and tools has become the pivot in 
modern education, improving learning outcomes while enhancing students’ perception 
of teaching quality. The research highlights intricate relationships between interactive 
teaching materials, learning engagement, academic stress, and students’ perception 
of teaching quality. Accepting all the proposed hypotheses, the study underlines the 
multifaceted impact of these factors in educational settings. This chapter discusses 
these results in the context of previous literature, focusing on their relevance to educators 
and policymakers.

The acceptance of hypothesis one points to the importance that interactive teaching 
materials play in altering the perception that students have toward teaching quality. This 
is in accord with previous research studies, as the resources for improvement include 
understanding through online platforms, game-based material, and multi-media materials 
which not only help in achieving improved understanding but also perceived instructor 
performance (Pandita & Kiran, 2023). The interactive learning resource provides for 
the interactive as well as an interactive learning environment meeting the demands 
of today’s learner who grew up in technology-intensive settings. Data from this study 
indicate that students evaluate instructors who use such tools as more innovative, 
organized, and responsive. This is consistent with theories of active learning where the 
students are active participants instead of passive recipients in the learning process, 
thus having a better assessment of teaching quality.

The second hypothesis focuses on the importance of learning engagement in 
students’ perceptions of teaching quality. The results indicate that the higher the 
behavioral, emotional, and cognitive engagement, the more positive attitudes toward 
teachers are. This would be aligned with previous findings that students appreciate the 
efforts used in teaching and instruction better where they are more engaged (Zapata-
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Cuervo et al., 2021). The paper examines the combined relationship of engagement 
and perceptions, helping to understand how engagement and emotional involvement 
increase appreciation in students for teachers’ efforts as they learn within a learning 
setting. Furthermore, engaged students are more likely to pay attention and appreciate 
the teaching methods and support strategies adopted by instructors. This further 
reinforces the value of encouraging engagement in learning environments.

The third hypothesis explains the mediating role of learning engagement, therefore 
detailing the mechanism by which interactive teaching material influences the students’ 
perception of teaching quality. While instrumental, it shows that impact is amplified by 
active engagement. This aligns well with constructivist theories, wherein knowledge 
construction grows through active involvement and meaningful engagement with the 
content (Lep et al., 2023). The interactive materials also give a much more connected 
relationship between the students and the process of learning, which ultimately gives 
way to better perceptions about the quality of teaching. This mediating function draws 
on the aspect that interactive teaching tools must be created to keep active learners 
interested and involved through collaborative activities, solving of problems, and real-
time feedback.

The fourth hypothesis provides insight into the moderating effect of academic stress. 
This effect has a two-way influence on the interactive teaching materials and students’ 
perception of teaching quality. Data analysis reveals that although interactive materials 
tend to improve teaching quality perceptions, the effect is dampened when there is 
high stress. This finding is in congruence with the Transactional Model of Stress and 
Coping, which holds that stress affects the cognitive processing as well as the emotional 
resilience of people (Lysenko et al., 2023). Under conditions of high stress, students 
might not totally focus and thus acquire the benefits derived from interactive resources 
and eventually reduce the perception of teaching quality. Conversely, positive effects 
of interactive materials are exaggerated in low-stress environments; thus, this points 
out the significance of handling stressors within the educational setup.

The study focuses on the interactive relationship between learning engagement, 
interactive teaching materials, and academic stress that shape the students’ perception 
of teaching quality. The findings not only validate the transformative potential of 
interactive materials but also emphasize the critical roles of engagement and stress 
management in optimizing their effectiveness. By fostering engagement and creating 
supportive, low-stress learning environments, educators can leverage these tools to 
their full potential, enhancing the overall educational experience. These results offer 
valuable guidance for future research and practical interventions aimed at improving 
teaching practices and student outcomes.

6. Implications of the study

By combining insight from active learning, constructivist theory, and the transactional 
model of stress and coping together to explain interactions between interactive teaching 
materials, student learning engagement, academic stressors, and students’ perception 
of quality teaching, the study makes crucial contributions to theory in education. The 
results will also confirm several important assumptions from the active learning view, and 
these are that student activation in the process of teaching and learning contributes to 
better educational results. The gap between the theoretical constructs and their practical 
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application is bridged by establishing that interactive teaching materials promote more 
learning engagement, which subsequently enhances students’ perceptions of teaching 
quality. Besides this, learning engagement mediates a new conceptual development 
into theory so as to recommend that engagement not only becomes a by-product of 
teaching but rather the vital medium whereby instructional intervention may realize full 
potential. Secondly, how the aspect is researched and considered within academic 
stress, possibly a moderator variable, will go to explain and provide an answer to 
this question on deeper level complexity relating such environmental elements and 
perception over learning. The conditions where interactive teaching material is most 
useful are identified to advance the transactional model of stress and coping, and 
its role in degrading or even enhancing the potential effectiveness of interventions in 
education. These findings provide a theoretical basis for future research to explore the 
boundaries of stress, engagement, and technology integration in education, encouraging 
scholars to develop more holistic models that account for diverse contextual factors 
in learning environments.

This research offers actionable insights for educators, administrators, and policymakers 
seeking to improve teaching quality through innovative methods. This research provides 
empirical support for incorporating digital tools, gamification, and multimedia resources 
into curricula since it validates the effectiveness of interactive teaching materials. In this 
respect, the use of such tools can add lessons to the lesson plan with interesting and 
lively materials that are able to upgrade students’ perceptions about teaching quality. A 
high priority for teaching materials should guarantee active participation with respect to 
learners’ needs. Through this, material usage will prove effective in combining traditional 
and new teaching methods and techniques. As such, research also emphasizes on 
the need to create a tension-free, interaction-rich learning culture. Institutions should 
use these studies to develop trainings and trainings programs within workshops that 
involve educators in designing ways to decrease classroom stress that can lead towards 
student engagement. Pragmatic approaches to include mindfulness exercises, giving 
immediate feedback, and collaborative learning environment can be a way to alleviate 
the negative effects of academic stress. The following factors addressed, educational 
institutions will be able to create an environment that enhances the benefits of interactive 
teaching materials while optimizing learning.

7. Limitations and Future Research Directions

Despite its value, there are several limitations to this study. First, the study focused 
on a particular population and educational context so that the findings may have limited 
generalizability. Further research into different populations and settings-different age 
groups, cultures, and education systems-is warranted to generalize and extend the 
findings. Also, this study’s cross-sectional design limits drawing a casual relationship 
between the variables involved. Longitudinal studies would have the ability to depict a 
more profound understanding of how interactive teaching materials and engagement 
change over time and their long-term effects on perceptions of teaching quality. Data 
can be somewhat biased because it is self-reported and may be colored by social 
desirability or subjective perceptions. Future studies using a mixed methods approach, 
where qualitative insight may be combined with analyses in the form of numerical 
values, may provide a better understanding of the variables involved. Additionally, 
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exploring other potential mediators and moderators, such as technological self-efficacy, 
cultural influence, or institutional support, could give more content to the theoretical 
and practical implications of the research study. These paths can lead to even more 
robust and contextually nuanced models of teaching and learning dynamics.

8. Conclusion

In summary, this study highlights the transformative potential of interactive teaching 
materials in enhancing students’ perception of teaching quality, mediated by learning 
engagement and moderated by academic stress. The findings highlight the critical 
importance of integrating technology into education in a manner that promotes 
engagement and minimizes stress. Focusing on the dynamic interplay between these 
factors, this work provides theoretical and practical insights for improvement in educational 
practices and outcomes. With changing education systems across the globe that must 
suffice to current digital demands, these research findings have been very helpful in 
guiding educators and policymakers who work with education systems. Interactively 
teaching materials create engagement and minimize stressors among stakeholders, 
ensuring that learning environments resonate with students’ needs and expectations. 
Efforts will both improve teaching quality and prepare the students for greater success 
in this increasingly complex, technology-driven world.
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Appendix 1
Interactive teaching materials

1. I only use visual learning media 
2. I only use audio learning media 
3. I use audio visual learning media 
4. Iuse non-electronic modules in the learning process 
5. I use electronic modules in the learning process 
6. I don’t use virtual laboratories in the learning process 
7. I easily understand the lesson with text module teaching materials
8. I easily understand the lesson with interactive teaching materials
9. I only need text modules learning media
10. I don’t need interactive learning media
11. Teachers deliver science material with stimulation or animation
12. Teachers deliver science material with the Flipped classroom approach
13. Teachers deliver subject matter integrated with STEM
14. I use mobile learning for the learning process 
15. My school is equipped with accessible wifi facilities

Learning engagement
1. In online education, I can complete basic exercises and do extended exercises.
2. In online education, I can solve many problems with divergent and compre-

hensive thinking abilities.
3. In online education, I can solve problems through multiple solutions.

Academic stress
1. Mental health has a valuable impact on students’ academic learning.
2. Academic pressure leads to stress in students’ life. 
3. I have difficulty in understanding basic concepts. 

Students’ perception of teaching quality
Teaching content 

1. Richness of theoretical content
2. Practical content of the curriculum
3. Advanced nature and novelty of teaching content
4. Systematic teaching content

Teaching method 
1. Appropriate teaching behavior and good teaching atmosphere
2. Key parts of the lecture are prominent, and difficult and simple points com-

plement each other
3. Teaching is a combination of theory and practice
4. Attention paid to students’ thinking training and ability training

Teaching condition 
1. Basic teaching equipment
2. Qualifications of teachers
3. Online learning platform
4. raining base for entrepreneurship education

Teaching management 
1. Curriculum Timetable
2. How students choose the curriculum
3. Curriculum schedule
4. Evaluation method
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