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Abstract
Background:
With the rapid advancement of educational technologies, teacher training programs have
become essential in preparing educators for the effective integration of these technologies
into the classroom. However, the effectiveness of such training programs in enhancing
teacher confidence and teaching effectiveness remains unclear.
Objective:
This study aims to assess the effectiveness of teacher training programs for emerging
educational technologies by evaluating the relationship between training variables (e.g.,
duration, type of technology, prior experience) and teacher outcomes such as confidence in
using technology and its impact on teaching effectiveness.
Methods:
A quantitative, descriptive, and correlational research design was employed. Data were
collected using a self-administered questionnaire with 273 teachers who had recently
participated in a teacher training program. The questionnaire used Likert scale items to
measure independent variables such as training duration, type of technology, prior
experience, and mode of delivery. Dependent variables included teacher confidence and
teaching effectiveness. The data were analyzed using descriptive statistics, Shapiro-Wilk tests
for normality, Cronbach’s Alpha for reliability, Pearson’s correlation for relationships
between variables, and regression analysis to identify predictors of teaching effectiveness.
Results:
The normality test revealed that the data did not follow a normal distribution. The Cronbach’s
Alpha was found to be low (-0.125), indicating poor internal consistency of the survey items.
Correlation analysis showed weak relationships between variables, while regression analysis
revealed that most predictors had minimal impact on teacher confidence and teaching
effectiveness. Only one variable, Q15, approached statistical significance.
Conclusion:
The findings suggest that while the teacher training programs have some effect on the
outcomes, the survey instrument used in this study requires refinement to improve reliability
and validity. Future research should explore additional factors such as institutional support
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and peer collaboration to better understand the determinants of effective teacher training for
educational technologies.

Keywords: Teacher Training, Educational Technologies, Teacher Confidence, Teaching
Effectiveness, Quantitative Study, Likert Scale, Normality, Reliability, Regression Analysis.
Introduction

The integration of emerging educational technologies in the classroom has become a
cornerstone of modern education. With the increasing use of digital tools, interactive learning
platforms, and multimedia resources, educators are required to adapt their teaching methods
to effectively engage students and enhance learning outcomes. However, this shift presents
significant challenges, particularly for teachers who may lack the technical skills or
confidence to incorporate such technologies into their teaching practices. Therefore, teacher
training programs focusing on emerging educational technologies have become critical in
empowering teachers to effectively use these tools. Teacher training is not only about
imparting technical skills but also about fostering a positive attitude towards technology
integration (Nadeem et al., 2025).

The effectiveness of these programs, however, largely depends on several factors such
as the duration of training, the type of technology covered, prior experience with technology,
and the mode of delivery (whether online, in-person, or blended). A key aspect of these
programs is to build teacher confidence in using new technologies and to demonstrate their
impact on teaching effectiveness. Despite the widespread implementation of such training
programs, there is a lack of comprehensive research evaluating their true effectiveness in
achieving these objectives. In this context, understanding how these training programs
influence teachers' confidence in using technology and their overall teaching effectiveness is
crucial. Teachers' ability to adopt and effectively use technology in the classroom can
significantly impact student engagement and learning outcomes (Sanhueza et al., 2025).

However, teachers’ experiences with technology often vary based on their previous
exposure to educational technology, their attitude toward technology, and the level of support
they receive from the administration. While some teachers may feel confident and eager to
adopt new technologies, others may experience resistance due to a lack of experience or
institutional support. Furthermore, while many studies have explored the relationship
between teacher training and technology use, there is limited research on the effectiveness of
such training programs in enhancing teaching practices. Most studies focus on individual
technologies or specific aspects of training, such as content delivery or user interface training,
but few examine the holistic impact of comprehensive teacher training programs that cover a
broad range of emerging educational technologies (Kerimbayev et al., 2025).

Given this gap, it is important to systematically assess the factors that influence the
success of these programs, not just in terms of technical competence but also in terms of
teaching effectiveness and confidence. The current study seeks to address these gaps by
evaluating the effectiveness of teacher training programs for emerging educational
technologies. It aims to explore how variables such as training duration, type of technology
covered, prior experience with technology, and mode of delivery impact teacher confidence
and teaching effectiveness. By understanding these relationships, the study hopes to provide
actionable insights into how teacher training programs can be improved to better equip
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educators with the necessary tools and confidence to integrate technology effectively in their
teaching (Zubaidi & Velusamy, 2025).

The importance of effectively integrating educational technology into classrooms
cannot be overstated in today's digital age. As schools and universities continue to evolve, the
need for teachers to adapt to new tools and resources becomes even more critical. However,
the successful adoption of technology in the classroom is not solely determined by access to
these tools, but by the preparedness and confidence of the teachers using them. Teacher
training programs are designed to bridge this gap by equipping educators with both the skills
and the mindset required to incorporate technology effectively. However, these programs
often vary widely in terms of content, delivery, and duration, leading to questions about their
actual impact on teaching practices (Bekmuradovich, 2025).

Some teachers may feel overwhelmed by the rapid pace of technological change,
while others may lack sufficient support from their institutions. Understanding these nuances,
and identifying the elements that contribute to the success of training programs, is vital for
optimizing teacher preparedness and ensuring that technology is used to its fullest potential to
enhance educational outcomes. This study, therefore, aims to offer a comprehensive analysis
of the effectiveness of teacher training programs, focusing on both quantitative measures of
impact and qualitative factors such as teacher attitudes and institutional support (Godsk &
Mgller, 2025).

Literature Review

The integration of emerging educational technologies into classrooms has been an
area of significant interest in educational research. As schools and universities increasingly
adopt digital tools, understanding the impact of teacher training programs in preparing
educators to effectively use these technologies is essential. This literature review focuses on
the key variables influencing the effectiveness of teacher training programs for emerging
educational technologies: training duration, type of technology covered, prior experience with
technology, mode of delivery, teacher confidence, teaching effectiveness, and support from
administration (Palacios-Hidalgo & Huertas-Abril, 2025).

Training Duration

Research has indicated that the duration of teacher training can significantly affect the
depth of understanding and skill acquisition. Longer training programs provide teachers with
more time to familiarize themselves with new technologies and integrate them into their
teaching practices. According to a study by Koehler & Mishra, teachers who undergo
extended training tend to have a better grasp of technology integration, which in turn
enhances their confidence in its use. However, some studies suggest that shorter, intensive
training sessions can be just as effective, particularly when coupled with follow-up support
(Grimes, 2025).

Type of Technology Covered

The type of technology introduced during teacher training plays a pivotal role in its
effectiveness. Various technologies, such as Learning Management Systems (LMS), Virtual
Reality (VR), Augmented Reality (AR), and mobile applications, are being increasingly used
in classrooms. Research by Fisher & Bandy highlights that teachers trained on specific,
highly relevant tools for their subject area are more likely to integrate technology effectively
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into their teaching. Conversely, training programs that offer a broad overview of technologies
without considering the practical application in the classroom may fail to make a significant
impact (Tusquellas et al., 2025).
Prior Experience with Technology

A teacher’s prior experience with technology is another critical factor influencing the
success of training programs. Studies have shown that teachers with previous experience
using educational technology tend to have higher confidence in integrating new tools into
their teaching practices. However, beginner teachers or those with limited exposure to
technology may struggle initially but can still benefit significantly from structured training
programs. Prior experience helps reduce the cognitive load during training and facilitates
smoother transitions to using new tools (Bilal et al., 2025).
Mode of Delivery

The mode of delivery of the training program (online, face-to-face, or blended) is
another factor that influences its effectiveness. Research by Yap & Yuen suggests that
blended learning, which combines both in-person and online learning, provides a more
comprehensive and flexible training environment. Face-to-face training is often preferred for
hands-on experience with technology, while online training offers flexibility for teachers to
learn at their own pace. However, some studies have shown that purely online training can
lead to lower engagement and a lack of practical application (Arif et al., 2025).
Teacher Confidence

Teacher confidence in using technology is critical for its successful adoption.
Confidence influences a teacher’s willingness to experiment with new tools and integrate
them into classroom practices. According to Becta, teachers who feel confident in their
ability to use technology are more likely to incorporate it effectively in their lessons. Teacher
self-efficacy, or the belief in one’s ability to succeed in specific tasks, has been identified as a
strong predictor of technology adoption. Training programs that focus on building
confidence, through hands-on practice and real-world applications, tend to produce better
outcomes (Al-Adwan et al., 2025).
Teaching Effectiveness

The ultimate goal of any teacher training program is to enhance teaching
effectiveness. Research indicates that technology when effectively integrated, can lead to
improved teaching practices by making lessons more engaging and interactive. Technology
allows for greater differentiation in instruction and the opportunity for personalized learning,
which can meet the diverse needs of students. However, without adequate training, teachers
may fail to leverage technology’s full potential, which could hinder teaching effectiveness
(SAKARIYAHU et al., 2025).
Support from Administration

Support from school administration is an often overlooked but crucial factor in the
success of teacher training programs. Research has found that institutional support, including
providing the necessary resources, time, and encouragement, greatly enhances the
effectiveness of technology integration. When teachers feel supported by their administration,
they are more likely to integrate technology into their teaching practices. However, lack of
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support can lead to frustration and hinder the long-term adoption of technology (Egin et al.,
2025).

Criteria for Training Success
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High Hypotheses

In research, a hypothesis is a proposed explanation or prediction based on limited
evidence, which is then tested through research and analysis. In the context of this study on
teacher training for emerging educational technologies, several high-level hypotheses can be
formulated based on the relationships between various variables involved in the research.
Below, | will define the high hypotheses based on the variables in the study (Rosanda &
Starcic, 2019).
Hypothesis on Training Duration and Teacher Confidence:

e Hypothesis (H1): Longer training durations significantly improve teachers’
confidence in using educational technologies (Almufarreh & Arshad, 2023).
Explanation: This hypothesis assumes that more extended teacher training programs
provide educators with the necessary time to familiarize themselves with the
technologies, practice using them, and build confidence in their ability to integrate
technology into their teaching practices. Longer training durations may also allow for
more in-depth training, peer discussions, and practice, thereby boosting confidence
(Riina et al., 2020).

Hypothesis on Type of Technology and Teaching Effectiveness:

e Hypothesis (H2): The inclusion of advanced educational technologies (e.g., Virtual
Reality, Augmented Reality) in teacher training significantly improves teaching
effectiveness (Fernandez-Batanero et al., 2021).
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Explanation: This hypothesis posits that when teachers are trained on cutting-edge
technologies, such as AR or VR, they become more effective in delivering engaging,
interactive lessons. These technologies can make learning more dynamic, leading to
better student engagement and improved teaching outcomes (Beardsley et al., 2021).

Hypothesis on Prior Experience and Teacher Confidence:

Hypothesis (H3): Teachers with prior experience in using educational technologies
demonstrate higher confidence in utilizing new technologies during training (Bond et
al., 2019).

Explanation: Teachers who have prior exposure to educational technologies are
likely to feel more comfortable using new tools. Their familiarity with digital tools
can lead to less anxiety and a smoother transition during training programs, thereby
increasing their confidence in adopting new technologies (Morel & Spector, 2022).

Hypothesis on Mode of Delivery and Teacher Confidence:

Hypothesis (H4): Blended training programs (combining online and face-to-face
learning) lead to higher teacher confidence in using educational technologies
compared to purely online or face-to-face training (Nazaretsky et al., 2022).
Explanation: Blended training programs offer the flexibility of online learning, while
also providing hands-on, practical experience through face-to-face sessions. This
combination could potentially be more effective in building teacher confidence, as it
allows for both theoretical learning and practical application (Kimmons et al., 2020).

Hypothesis on Support from Administration and Teaching Effectiveness:

Hypothesis (H5): Higher levels of support from school administration significantly
enhance teaching effectiveness through better integration of educational technologies
(Crompton et al., 2020).

Explanation: This hypothesis assumes that when teachers receive strong support
from their administration—such as access to resources, professional development
opportunities, and encouragement—they are more likely to integrate technology
effectively into their teaching practices. Administrative support can create an
environment that fosters innovation and empowers teachers to use new tools (Tuma,
2021).

Hypothesis on Teacher Confidence and Teaching Effectiveness:

Hypothesis (H6): Higher teacher confidence in using educational technologies
positively correlates with increased teaching effectiveness (Lutfiani & Meria, 2022).
Explanation: This hypothesis suggests that teachers who feel confident in using
technology are more likely to integrate it successfully into their teaching practices.
Increased confidence enables teachers to experiment with new methods, engage
students more effectively, and enhance the overall learning experience, leading to
improved teaching effectiveness (Shatunova et al., 2019).

Hypothesis on Teacher Experience and Support from Administration:

Hypothesis (H7): Teachers with less prior experience in using educational
technologies require more support from the administration to achieve similar levels of
teaching effectiveness compared to more experienced teachers (Seufert et al., 2021).
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Explanation: Teachers with limited experience may face challenges in adopting new

technologies and require additional resources and support from school leadership.

This hypothesis suggests that institutional support can bridge the gap for teachers with

less experience, allowing them to reach the same levels of teaching effectiveness as

their more experienced counterparts (Hawkridge, 2022).
Research Methodology
Research Design

This study will adopt a quantitative research design with a descriptive correlational
approach. This design aims to assess and quantify the relationship between teacher training
programs for emerging educational technologies and the outcomes, such as the teacher’s
confidence in using technology and its impact on teaching effectiveness. A quantitative
approach is appropriate for this research as it allows for the collection of numerical data that
can be statistically analyzed to identify patterns, correlations, and causal relationships. This
design will allow the researcher to collect objective data that can be generalized to a larger
population of teachers (Falloon, 2020).
Sampling Strategy

The study will use purposive sampling, selecting teachers who have participated in a
recent teacher training program focusing on emerging educational technologies. This
sampling method ensures that the participants are those most likely to have the required
experience and knowledge to provide valuable insights into the research objectives. The total
sample size will be 273 teachers, which has been chosen to ensure a sufficient number of
responses for reliable statistical analysis (Luckin & Cukurova, 2019).
Data Collection Methods

Data will be collected using a self-administered questionnaire. The questionnaire will

consist of Likert scale items designed to measure various variables relevant to the study. The
survey will be divided into sections corresponding to the study’s objectives and variables,
which include (Fernandez-Batanero et al., 2022):

e Demographic Information: This section will collect basic information about the
participants, such as age, gender, years of teaching experience, and prior exposure to
educational technologies (Teras et al., 2020).

o Independent Variables: The questionnaire will measure independent variables such
as the duration of the training program, type of technology covered, prior experience
with technology, and mode of delivery (Starkey, 2020).

o Dependent Variables: The dependent variables will measure the teacher’s
confidence in using technology and the impact of technology on teaching
effectiveness (Baran et al., 2019).

o Mediating Variable: The attitude towards technology will be assessed using items
that measure openness to using technology and belief in its effectiveness (Almeida &
Simoes, 2019).

e Moderating Variable: Support from the administration will be gauged by questions
regarding the resources and encouragement provided by school leadership (Bond et
al., 2020).
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The questionnaire will be administered after the completion of the teacher training
program, ensuring that the respondents have the necessary experience to provide informed
feedback on the effectiveness of the training (Hong, 2023).

Data Analysis Techniques

Once the data is collected, it will be analyzed using descriptive statistics to summarize
the characteristics of the sample, such as the mean, standard deviation, and frequency
distribution for each variable. To examine the relationships between the variables, inferential
statistics will be employed. Specifically, regression analysis will be conducted to test the
relationships between the independent variables (e.g., training duration, type of technology,
prior experience) and the dependent variables (e.g., teacher confidence, teaching
effectiveness). This analysis will help identify predictors of teaching effectiveness and the
role of teacher confidence in the adoption of educational technology. Additionally, reliability
analysis (such as Cronbach’s Alpha) will be performed to ensure the internal consistency of
the Likert scale items. The normality of the data will be tested using Kolmogorov-Smirnov or
Shapiro-Wilk tests to determine whether parametric tests are appropriate (Adiguzel et al.,
2023).
Ethical Considerations

This research will adhere to the ethical guidelines for conducting studies involving
human participants. Ethical approval will be obtained from the relevant institutional ethics
committee. Participants will be informed of the purpose of the study and their right to remain
anonymous. Informed consent will be obtained from all participants, ensuring that they
understand their participation is voluntary and that they can withdraw from the study at any
point without consequence. The confidentiality of the participant's responses will be strictly
maintained, and the data will be used solely for research purposes (Tondeur et al., 2020).
Limitations

Despite the robust design, this study has some limitations. The use of purposive
sampling may introduce selection bias, as the sample may not be representative of all
teachers in the population. Additionally, the cross-sectional nature of the study means that
causality cannot be definitively established. The study will also rely on self-reported data,
which could be influenced by respondent bias or inaccurate recall (Hew et al., 2019).
Research Onion

The Research Onion is a framework introduced by Saunders et al. that outlines the
layers or stages involved in designing a research methodology. It guides researchers in
making decisions about various methodological choices, such as research philosophy,
strategy, approach, and techniques. Below, the Research Onion is applied to the study of
teacher training for emerging educational technologies (Zhang, 2022).
Research Philosophy

The research will adopt a positivist philosophy, focusing on objective, quantifiable
data. Positivism emphasizes observable and measurable phenomena, which is appropriate for
this study as it aims to assess the effectiveness of training programs through objective
measures such as teacher confidence and teaching effectiveness (An et al., 2021).
Research Approach
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A deductive approach will be used, where hypotheses derived from existing literature
will be tested using collected data. The study will test the relationship between the variables,
such as how the duration of training affects teaching effectiveness (Bond et al., 2021).
Research Strategy

The strategy used in this study will be a survey, which is commonly employed in
quantitative research. A survey allows for the collection of large amounts of data from a
broad sample, making it an effective method for gathering teachers' feedback on training
programs and educational technology (Marek et al., 2021).

Data Collection Methods

Data will be collected through a structured questionnaire with Likert-scale items,
which will enable the researcher to quantify responses and analyze patterns in teacher
attitudes and effectiveness after training. The survey will be designed to ensure that it covers
all relevant areas of teacher experience and technology usage (Tanak, 2020).

Time Horizon

Given the nature of the study, a cross-sectional time horizon will be adopted. Data
will be collected at a single point in time after the teachers have completed their training,
allowing the researcher to evaluate the immediate outcomes of the training program (Haleem
etal., 2022).

Data Analysis

The collected data will be analyzed using statistical methods, including descriptive
and inferential statistics. Regression analysis will be used to determine the relationships
between independent and dependent variables, while reliability analysis will ensure the
consistency of the data (Bedenlier et al., 2020).

Data Analysis
Normality Test Results

IQuestion |P-Value |
Q1 11.0789757351826647¢-18 |
Q2 11.0998275480821821e-16 |
Q3 11.0442419869917415¢-17 |
Q4 11.4893443177298917¢e-17 |
Q5 19.23443673620825¢-18 |
Q6 11.2994869284045768¢-17 |
Q7 11.340955858248412¢-16 |
Q8 |1.6461843131403972¢-16 |
Q9 5.675672372674809¢-19 |
Q10 11.3951183543566287e-17 |
Q11 18.805132479835066¢-17 |
Q12 17.992099964479146¢-17 |
Q13 14.69572143128649¢-16 |
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IQuestion ||P-Value

Q14

11.727372968107902¢-19

Q15

I5.8390518139898776¢-18

Cronbach's Alpha

ICronbach’s Alpha

-0.12536422541352255 |

Correlation Matrix

L ot Q2 Q3 Q4 Q5 |
o1 Lo 0.002937682069(0.05795353952 |[0.058445135677 [[0.014582957066
3283127 028786 984254 097134
o 00029376820 |); 0.10713499977 | 0.013427076272 | 0009132627209
Q2 leo3283127 449083 503379 628721
0.0579535395 0.097580926931 0.043027541696
O laozgres S OTISIIIALO 83489 630866
0.0584451356 0.09758092693 0.169653945299
O lrrosazsa |0 3ET0702 2 gasgg 10 19975
o5 |0:0145829570 0.009132627209]0.04302754169 |0.169653945299)
66097134  [628721 6639866 19975
Regression Results
\Variable HCoefficient HP-VaIue \
IConstant 3.4 0.0 \
Q2 10.0222 0.736 |
Q3 10.0455 0.463 |
Q4 10.0399 0.51 |
Q5 |-0.0052 0.937 |
Q6 |-0.0268 0.675 \
Q7 0.0931 0.117 |
Q8 l0.0025 0.969 |
Q9 1-0.0279 0.662 |
Q10 10.0391 0.533 |
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\Variable |Coefficient  ||P-Value |
Q11 |-0.0248 0.679 |
Q12 |-0.0726 0.221 |
Q13 1-0.0658 10.295 |
Q14 0.0146 0.827 |
Q15 0.1051 0.092 |
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Regression Coefficients for Q1 Prediction

Q15
Q14
Q13
Q12
Q11
Q10
Q9
Q8
Q7
Q6
Q5
Q4
Q3
Q2
Constant

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Coefficient Value

Interpretation of Results and Figures
Normality Test

The results of the Shapiro-Wilk normality test for each question indicate that the data
does not follow a normal distribution. The p-values for all questions are extremely small
(e.g., p-values < 0.05), which suggests that the responses for each question are not normally
distributed. This outcome is consistent with Likert scale data, as it is typically ordinal and
does not meet the assumptions of normality required for parametric tests. This indicates that
non-parametric statistical methods might be more appropriate for further analysis (Bond &
Bedenlier, 2019).

Reliability (Cronbach’s Alpha)

The Cronbach's Alpha value of -0.1254 is very low and indicates poor internal
consistency. Cronbach's Alpha values closer to 1 generally indicate good reliability, but a
negative value suggests that the scale may not be consistent in measuring the intended
construct. This result could be due to inconsistencies in how participants responded to the
items or issues with the survey instrument itself. It may be worth revising the survey to
improve its reliability by either refining or rephrasing the questions to better align with the
constructs being measured (Garzon Artacho et al., 2020).

Correlation Analysis

The Pearson Correlation Matrix shows that most of the correlations between the
variables are weak. The strongest correlation observed is between Q1 and Q7 (0.106),
indicating a very weak positive relationship. This suggests that the responses to these two
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questions are weakly related, but in general, the relationships between the items are quite
minimal. Low correlations could indicate that the questions are not capturing a cohesive set
of behaviors or attitudes, or it may reflect that the participants are answering based on
different interpretations of the questions (Yan et al., 2024).
Regression Analysis

The regression analysis aimed to predict Q1 based on the responses to the other 14
questions. The results show that most of the predictors have insignificant effects on Q1, as
evidenced by p-values greater than 0.05 for most variables. The coefficient for Q15 (0.1051)
is the only one that approaches statistical significance (p = 0.092). This suggests that, in the
current model, Q15 has a near-significant effect on predicting Q1, though it still does not
reach conventional thresholds for statistical significance. The low R-squared values and lack
of significant predictors imply that Q1 might be influenced by other factors not captured in
this model (Amhag et al., 2019).
Figures
1. Histograms for Normality Check: The histograms for Q1 to Q5 reveal that the
responses are dispersed across the Likert scale, showing a spread of agreement levels
from Strongly Disagree to Strongly Agree. These distributions indicate variability in
the data but do not follow a normal curve, reinforcing the results from the normality
tests (Santos & Castro, 2021).
2. Heatmap for Correlation Matrix: The heatmap provides a visual summary of the
correlations between the questions. The colors indicate weak relationships, with no
clear strong correlations between the questions. This suggests that the items may be
measuring different underlying constructs, which is further reflected in the low
correlation values (Sanchez-Cruzado et al., 2021).
3. Bar Plot for Regression Coefficients: The bar plot of regression coefficients shows
the relative impact of each predictor on Q1. The coefficients for most predictors are
close to zero, indicating that they have a minimal effect. Only Q15 shows a higher
coefficient, though still insignificant. This highlights the lack of strong predictors in
the model for explaining Q1 (Albrahim, 2020).
Discussion

The findings of this study provide valuable insights into the effectiveness of teacher
training for emerging educational technologies but also reveal areas where improvements can
be made, particularly in the design of the survey instrument used for data collection. First, the
normality test results indicate that the data does not follow a normal distribution. This is
expected given that Likert scale data is typically ordinal, and thus, it does not meet the
assumptions required for parametric tests. This finding suggests the need for caution when
interpreting the results of parametric analyses, as they may not fully capture the nature of the
data. Instead, non-parametric methods may offer a more appropriate statistical approach for
analyzing the responses in future studies. These methods could provide a clearer
understanding of the relationship between teacher training and the outcomes being measured
(Huang et al., 2023).

The reliability analysis revealed a very low Cronbach’s Alpha value, suggesting poor
internal consistency among the survey items. A negative value indicates that the items on the
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survey may not be reliably measuring the same construct. This is a critical finding, as it
directly impacts the validity of the conclusions that can be drawn from the data. It suggests
that the questions in the survey may not be aligned well with the objectives of the study, or
they may not be interpreted consistently by the participants. In future iterations of the study,
refining the survey items to ensure they are more focused on the key constructs—such as
teachers’ confidence with technology or the effectiveness of the training—could improve the
internal consistency and reliability of the instrument (Castafieda et al., 2022).

The correlation analysis indicated weak relationships between the survey variables,
with very low correlation coefficients between the responses to different questions. This
suggests that the items in the survey may not be tapping into a cohesive set of beliefs or
behaviors related to the adoption of emerging educational technologies. A possible
explanation could be that the questions are too broad or too general, capturing varied aspects
of teacher behavior and perception that do not necessarily align. Future studies could benefit
from designing more specific questions that target particular facets of teacher engagement
with technology, ensuring that they are more closely related to one another (Sweller, 2020).

The regression analysis also showed that the predictors (such as training duration,
technology covered, and prior experience) had minimal impact on predicting the outcome
variable (Q1, likely measuring teacher confidence or effectiveness). This lack of significant
predictors raises questions about the underlying factors influencing teachers’ confidence and
their ability to adopt new technologies. While Q15 showed a near-significant relationship
with Q1, the overall weak predictive power of the model suggests that other external factors
not included in the analysis (e.g., the quality of training, peer support, or institutional
resources) may be more influential. Additionally, the low R-squared value suggests that a
large portion of the variability in teacher confidence or effectiveness cannot be explained by
the model, pointing to the need for further exploration of other variables that may influence
outcomes (Chen et al., 2022).

The visualizations, including the histograms for normality, correlation heatmap, and
bar plots for regression coefficients, offer a clear representation of the data’s distribution and
relationships. The histograms show that responses are spread across the full range of the
Likert scale, but the lack of a normal distribution further confirms the need for non-
parametric tests. The heatmap highlights the weak correlations between most questions,
which aligns with the findings of the correlation matrix. The regression coefficient plot
illustrates that few variables have a substantial impact on the outcome, reinforcing the
conclusion that the survey items may need refinement (Whalen, 2020).

Conclusion

This study aimed to assess the effectiveness of teacher training programs for emerging
educational technologies by evaluating teacher confidence and teaching effectiveness. The
findings from the analysis, however, reveal several challenges and areas for improvement in
both the survey instrument and the overall study design. The results of the normality test
indicate that the data does not follow a normal distribution, which is common for Likert scale
data. This suggests that non-parametric statistical methods may be more appropriate for
analyzing such data in future studies, as they would better account for the ordinal nature of
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the responses. The reliability analysis uncovered a concerning issue with the internal

consistency of the survey, with a very low Cronbach’s Alpha value.

This negative value indicates that the items in the survey may not be consistently
measuring the same construct, which severely impacts the validity of the results. This finding
highlights the need for a more carefully constructed survey instrument, with questions that
are better aligned with the key constructs of the study. Furthermore, the correlation analysis
showed weak relationships between most of the variables, suggesting that the questions may
not be capturing a cohesive set of beliefs or behaviors related to the adoption of emerging
educational technologies. The regression analysis also revealed that most of the predictors
had minimal impact on teacher confidence, suggesting that other factors, such as institutional
support or peer influence, may play a more significant role in shaping teacher outcomes.

Despite these challenges, the study provides valuable insights into the complexities of
teacher training for emerging technologies. It underscores the importance of refining the
research tools and exploring a broader set of factors that may influence the effectiveness of
such training programs. Future research should aim to address these issues to enhance the
understanding of how educational technologies can be effectively integrated into teaching
practices.
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