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ABSTRACT

This study was conducted to develop and validate a reliable measurement tool that assesses middle-school students’
attitudes towards blended learning methods. The research process began with a comprehensive literature review, resul-
ting in a preliminary 42-item draft scale. This scale was administered to 259 seventh-grade students attending a public
school in Izmir, Tlrkiye. The content validity of the scale was rigorously evaluated through expert opinions, ensuring its
relevance and appropriateness. To establish the construct validity, both exploratory and confirmatory factor analyses were
conducted. The analyses refined the scale to 36 items distributed across a two-factor structure, with the first and second
factors comprising 22 positive and 14 negative items, respectively. These factors together accounted for 57.035% of the
total variance, indicating a significant representation of the construct. The scale demonstrated excellent statistical robust-
ness, evidenced by a Kaiser-Meyer-Olkin value of .943 and a significant Bartlett’s test of sphericity. Furthermore, the scale’s
reliability was confirmed through a Cronbach’s alpha of .847, underscoring its consistency and stability as a measurement
tool. The results affirm that the developed scale is both valid and reliable for measuring middle school students’ attitudes
towards blended learning, providing valuable insights for educational strategies and technological integration. This scale
equips educators and policymakers with a powerful tool to tailor educational approaches that enhance student engage-
ment and learning outcomes in blended learning environments.

KEYWORDS Blended learning; attitude measurement; scale development; middle school education.

RESUMEN

Este estudio se realizé para desarrollar y validar una herramienta de medicion confiable que evalla las actitudes de los es-
tudiantes de secundaria hacia los métodos de aprendizaje hibrido. El proceso de investigacién comenzé con una revision
exhaustiva de la literatura, resultando en una escala preliminar de 42 items. Esta escala se administré a 259 estudiantes de
séptimo grado de una escuela publica en Izmir, Turquia. La validez de contenido de la escala fue rigurosamente evaluada
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a través de opiniones de expertos, asegurando su relevancia y adecuacion. Para establecer la validez de constructo, se lle-
varon a cabo andlisis factoriales exploratorios y confirmatorios. Los analisis refinaron la escala a 36 items distribuidos en
una estructura de dos factores, con los primeros y segundos factores que comprenden 22 items positivos y 14 items nega-
tivos, respectivamente. Estos factores juntos representaron el 57.035% de la varianza total, indicando una representacion
significativa del constructo. La escala demostrd una robustez estadistica excelente, evidenciada por un valor de Kaiser-
Meyer-Olkin de .943 y una prueba de esfericidad de Bartlett significativa. Ademas, la confiabilidad de la escala se confirmé
a través de un alfa de Cronbach de .847, subrayando su consistencia y estabilidad como herramienta de medicidn. Los re-
sultados afirman que la escala desarrollada es valida y confiable para medir las actitudes de los estudiantes de secundaria
hacia el aprendizaje hibrido, proporcionando informacién valiosa para estrategias educativas e integracion tecnologica.
Esta escala equipa a los educadores y responsables politicos con una herramienta poderosa para adaptar enfoques edu-
cativos que mejoren el compromisoy los resultados de aprendizaje de los estudiantes en entornos de aprendizaje hibrido.

PALABRAS CLAVE Aprendizaje hibrido; medicién de actitudes; desarrollo de escalas; educacidn de secundaria.

1. INTRODUCTION

Blended learning, combining face-to-face instruction with web-assisted learning, has become a transform-
ative educational approach for the information age (Dangwal, 2017). Blended learning includes virtual
classrooms, personalized training, collaborative learning, and multimedia resources, creating a rich learn-
ing environment (Ashraf et al., 2021). It enhances accessibility and flexibility, catering to diverse learning
preferences and paces (Chaw & Tang, 2023). Virtual classrooms allow engagement from anywhere, while
personalized training lets learners progress at their own pace with tailored support (Kilag et al., 2023). On-
line platforms foster teamwork and communication skills essential for the modern workforce (Bizami et
al., 2023). Multimedia resources such as videos and interactive simulations cater to various learning styles
(Akram et al., 2023). Despite the advantages of online learning, face-to-face interaction remains crucial for
feedback, hands-on activities, and interpersonal skills development (Bizami et al., 2023). This combination
makes blended learning effective for modern education, addressing limitations of purely online or tradi-
tional settings (Smith & Hill, 2018). Adaptability and inclusivity of blended learning meet the evolving needs
of students, leveraging technology to enhance traditional practices and develop critical 21st-century skills
(Dakhi et al., 2020). It prepares students to thrive in a digital world, fulfilling education’s goal of equipping

individuals with essential skills for the information society.

Understanding students’ attitudes towards blended learning is crucial, as these attitudes significantly
influence educational outcomes (Cao, 2023). Positive attitudes lead to better engagement and results, while
negative attitudes can hinder progress (Zhang et al., 2020). Educators must measure and analyze these at-
titudes to fine-tune educational strategies and align them with learner preferences (Chiu, 2021). This ap-
proach ensures that blended learning techniques enhance the learning experience, supporting the goal of
equipping students with skills for the digital age. The Community of Inquiry (Col) framework supports this
understanding by conceptualizing the online educational experience through social, cognitive, and teach-
ing presences, which are critical to creating a deep and meaningful learning experience. Incorporating tech-
nology in education offers advantages like enhanced social development, independent learning, better mo-
tivation, and increased network literacy (Kikalishvili, 2023; Stec et al., 2020). However, effective education
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requires purposeful and strategic application of technology, involving educators, students, families, and
administrators (Blau & Hameiri, 2017). Teachers must integrate technology into their strategies, and stu-
dents should take responsibility for their learning (ElSayary, 2023). Support from families and administra-

tors is also crucial (Khlaif et al., 2023).

Despite the growing importance of blended learning, there remains a significant gap in the research
regarding robust measurement tools specifically designed to assess middle school students’ attitudes to-
wards blended learning methods. While numerous studies have explored the general perceptions within
blended learning environments, they have largely overlooked the critical dimension of student attitudes
(Banihashem et al., 2023; Niu et al., 2023; Olpak & Ates, 2018; Peng et al., 2023). The attitudes of students
towards blended learning are pivotal as they directly impact their engagement, motivation, and overall
success in these environments (Ates & Garzon, 2022, 2023). Positive attitudes are linked to enhanced learn-
ing experiences and outcomes, while negative attitudes can significantly hinder educational progress (Cao,
2023). However, existing studies typically rely on subjective evaluations rather than rigorously validated
measurement tools, resulting in inconsistent and unreliable data. This deficiency underscores the need for
methodically developed tools that can provide accurate and actionable insights into students’ attitudes.
Such tools are essential for educators to effectively tailor and optimize blended learning environments,

ensuring they cater to the diverse needs and preferences of students.

The study aims to address this gap by developing and validating an attitude scale specifically
for middle school students engaged in blended learning. This scale is intended to measure students’
perceptions accurately, thereby informing the adaptation and enhancement of teaching strategies to
improve educational outcomes. Providing educators with a reliable tool to assess attitudes towards
blended learning is critical for integrating educational technology more effectively and for advancing

pedagogical practices.
Research Questions:

1. How reliable is the newly developed attitude scale for measuring middle school students’

perceptions of blended learning?

This question is crucial as reliability determines the consistency of the scale across different contexts
and samples. Establishing reliability is fundamental to ensuring that the scale produces stable and

repeatable results, which is essential for its application in diverse educational settings.

2. Does the attitude scale exhibit valid construct representation for attitudes toward blended
learning among middle school students?

This question seeks to validate the scale’s effectiveness in capturing the complex attitudes students
hold towards blended learning. Validity is key to confirming that the scale accurately measures the
constructs it purports to measure, thereby providing meaningful and trustworthy data that can

guide educational decisions and strategies.
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2. LITERATURE REVIEW

Blended learning, also known as hybrid learning, is an educational approach that seamlessly integrates
traditional face-to-face classroom instruction with online learning components to create a balanced ed-
ucational experience (Dangwal, 2017). This method combines the engaging and personalized aspects of
in-person teaching with the flexibility and accessibility of online formats (Singh et al., 2021). Key aspects
of blended learning include direct student-instructor interactions essential for engagement and feedback;
online learning materials such as multimedia lectures, interactive simulations, and digital textbooks that
students can access at their convenience; interactive technologies like discussion forums, blogs, and col-
laborative platforms that foster active learning and teamwork; and a variety of assessment methods that
provide both traditional and immediate digital feedback (Armellini et al., 2021; Ates, 2024; Lopez-Pellisa et
al., 2021). This holistic approach ensures that blended learning adapts to diverse learning styles and needs,

enhancing both the effectiveness and reach of educational programs.

In the evolving landscape of blended learning, a variety of studies have enriched our understanding
of the factors that influence its effectiveness and acceptance, guiding the development of comprehensive
items for a new scale intended to measure these elements. One of them conducted by Akkoyunlu and Yil-
maz-Soylu (2008) developed a refined scale consisting of 50 items, revealing two principal components that
elucidate learners’ views on blended learning and its implementation. This scale underscores the complex-
ity levels of the learning process and the nuanced views of learners towards blended modalities, setting a
precedent for comprehensive scale development in this educational context. Building on these insights,
Bervell et al. (2021) constructed the Blended Learning Acceptance Scale (BLAS) which integrates percep-
tions of both LMS-based online learning and face-to-face components. Their research highlights the need
for a holistic approach to measuring blended learning acceptance, reflecting both digital and traditional
educational experiences. Furthermore, Bhagat et al. (2023) employed exploratory and confirmatory factor
analysis to develop a scale that captures three dimensions of blended learning experiences among students
in Malaysia: course design, learning experience, and personal factors. This robust validation ensures that the
scale reliably reflects varied aspects of student interaction with blended learning environments. In a similar
vein, Lazar et al. (2020) introduced a multidimensional scale focusing on the acceptance of digital technolo-
gy in blended learning contexts. Their work emphasizes the role of familiarity with digital tools, identifying
it as a significant factor influencing learners’ engagement with technology in blended settings. The study by
Han and Ellis (2020) highlighted the importance of understanding student perceptions in blended learning
environments. They developed the Perceptions of the Blended Learning Environment Questionnaire (PB-
LEQ), which is distinguished by its bifactor model assessing integration between different learning modali-
ties and the specific contributions of online components. Lastly, Cemgem et al. (2024) addressed the need
for assessing teachers’ readiness for blended learning. Their scale, derived from exploratory and confirma-
tory factor analysis, reflects a nuanced understanding of the pedagogical, technological, and adaptive skills
required for effective blended teaching. These studies collectively underscore the multifaceted nature of
blended learning environments. They reveal that effective assessment tools must not only address the tech-
nological aspects but also the pedagogical and interpersonal dynamics that influence both learners’ and

instructors’ experiences. The comprehensive scales developed in these studies provide a robust framework
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for evaluating the effectiveness of blended learning implementations and offer insights that could guide

future enhancements in this educational paradigm.

To integrate findings from the aforementioned studies into a coherent framework for item formation in

anew blended learning scale, Table 1 was presented, aligning specific research findings with corresponding

scale items.

TABLE 1. Systematic Alignment of Research Insights with Scale Item Development for Blended Learning

STUDY AUTHORS KEY FINDINGS INFLUENCED SCALE ITEMS
Items to assess learners’ perceptions of the
Akkoyunlu & Yilmaz- Identified two principal components crucial for . . P P .
. L. . complexity and effectiveness of blended learning
Soylu (2008) understanding learners’ views on blended learning.

integration.

Developed BLAS to combine both LMS-based and

Bervell et al. (2021) .
face-to-face learning acceptance.

Items that measure acceptance and adaptability
to both online platforms and traditional classroom
settings.

Explored three dimensions: course design, learning
experience, and personal factors affecting blended
learning.

Bhagat et al. (2023)

Items covering course structure, interactive
elements, and personal engagement with blended
learning courses.

Extended Technology Acceptance Model to include
familiarity with digital tools and theirimpact on
blended learning acceptance.

Lazar et al. (2020)

Items to evaluate familiarity with and attitudes
towards various digital tools used in blended
learning.

Developed PBLEQ focusing on integration between
learning modalities and the contributions of online
components.

Han & Ellis (2020)

Items assessing the integration effectiveness and
student perceptions of online contributions to
learning outcomes.

Assessed teachers’ readiness for blended learning,
emphasizing pedagogical, technological, and
adaptive skills.

Cemgemet al.
(2024)

Iltems designed to gauge teacher preparedness
and competency in managing blended learning
environments.

3. MATERIAL AND METHOD

3.1. Study Group

The study sample comprised 259 seventh-grade students enrolled in a public school in Izmir in Turkey dur-

ing the 2018-2019 academic year. These participants were chosen through the convenience sampling meth-

od, a technique favored for its efficiency and practicality. This method enables researchers to quickly gather

data from a readily available subset of the population, thereby facilitating the timely progression of the

study without compromising the validity of the results (Cobanoglu & Demir, 2023).

3.2. Scale Development Process

This research aimed to accurately gauge middle school students’ attitudes towards blended learning meth-

ods through a meticulously crafted scale developed in five comprehensive phases.
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3.2.1. Item Formation Phase

The item formation phase initiated this process by conducting an extensive review of the literature on blend-
ed learning methods to establish a solid theoretical foundation. Central to this foundation was the Commu-
nity of Inquiry (Col) framework, which identifies three pivotal elements—social presence, cognitive presence,
and teaching presence—as essential to fostering a meaningful and effective educational experience in blend-
ed learning environments. The application of the Col framework guided the development of the scale’s items.
For social presence, the scale included questions designed to assess students’ perceptions of their connect-
edness and social integration within the blended learning environment. These items explored aspects such
as the sense of community, ease of interaction with peers, and students’ comfort levels in expressing them-
selves in virtual settings. In assessing cognitive presence, the scale focused on how students construct and
confirm meaning through reflection and discourse. Items were crafted to measure the depth of engagement
with the content, the quality of critical thinking displayed, and the ability to integrate and apply the knowl-
edge gained in a blended setting. Teaching presence was evaluated through items that examined the design,
organization, facilitation, and direction of the educational activities and content delivery. This included as-
sessing the effectiveness of instructional methods and the level of educator support provided in both online
and face-to-face components of blended learning. The insights gained from these theoretical and practical
considerations were transformed into a preliminary set of 42 distinct items. These were designed to capture
a broad spectrum of student attitudes towards blended learning methods, incorporating both positively and
negatively framed items to ensure a balanced representation of student perspectives. This comprehensive
approach ensures that the developed scale robustly addresses the multifaceted nature of blended learning
as outlined by the Col framework, providing a powerful tool for assessing the efficacy of blended learning

environments in supporting effective educational experiences for middle school students.

3.2.2. Expert Opinion and Item Refinement

The development of the attitude scale commenced with an extensive review by a panel of experts across
fields such as science education, measurement and evaluation, and linguistics. This critical phase was de-
signed to ensure the content validity of the initial 42-item draft, aligning each item with the specific require-
ments of assessing attitudes within blended learning contexts. Experts conducted a thorough analysis of
each item, focusing on their relevance, clarity, and alignment with the overarching goals of the study. This
rigorous review process led to the refinement of the scale by removing six items that were deemed redun-
dant or not adequately aligned with the scale’s objectives. The remaining 36 items were structured into
a 5-point Likert scale, ranging from “strongly agree” to “strongly disagree,” which is a widely recognized
method for measuring attitudes. This format allows for a nuanced capture of responses, facilitating a de-
tailed analysis of students’ attitudes towards blended learning. This revised scale provides a robust tool for

accurately gauging and interpreting diverse educational outcomes in blended learning settings.
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3.2.3. Pre-Application and Scale Testing

Subsequently, the refined scale underwent a pre-application phase where it was administered to a select
group of 14 middle school students. This phase was crucial for initial real-world testing of the scale’s practical
application, ensuring the items were understandable and relevant to the target demographic. The feedback

received was instrumental in making final adjustments to the scale, optimizing it for broader application.

3.2.4. Comprehensive Application and Data Collection

The scale was then administered to a larger cohort of 267 students, ensuring comprehensive data collection
from 259 participants. This phase was critical for assessing the scale’s effectiveness in a real educational
setting, emphasizing the importance of the study and engaging students to ensure sincere and thoughtful
responses. Such extensive data collection not only reinforced the scale’s practical utility but also its capacity

to capture a wide array of attitudes towards blended learning.

3.2.5. Analysis of Data

The data analysis process was meticulously structured to assess and establish the construct validity of the
newly developed attitude scale through Analysis . Factor analysis is a statistical method used to identify
underlying relationships between measured variables (Kline, 2014). It reduces a large number of variables
into fewer numbers of factors. Factors are essentially latent variables that represent clusters of related items
within the dataset. These factors help in understanding the structure of the data and in identifying patterns

that are not immediately apparent (Bartholomew et al., 2011).

Initially, the suitability of the data for factor analysis was confirmed by the Kaiser-Meyer-Olkin (KMO)
measure, which yielded a coefficient suggesting excellent sampling adequacy, and Bartlett’s Test of Sphe-
ricity, which indicated significant correlations among the items. This preliminary analysis set the stage for
a more detailed exploration using Principal Component Analysis (PCA) with varimax rotation which is a
statistical technique used to simplify the interpretation of factor analysis results by maximizing the vari-
ance of squared loadings of a factor across variables, making the structure clearer and more interpretable
(Abdi, 2003). This step was crucial to discerning the underlying structures within the data, culminating in
the identification of a robust two-factor structure that effectively delineated the diverse dimensions of
students’ attitudes towards blended learning. The factors extracted during this phase were rigorously val-
idated to ensure their relevance and reliability. The internal consistency of each factor was quantitatively
supported by high Cronbach’s alpha values of .967 for the first factor and .923 for the second, indicating
excellent reliability. These factors were further scrutinized through item test-total correlation and item
discrimination analyses, which are pivotal in evaluating how well each item contributes to the overarch-

ing construct measured by the scale. The meticulous examination of these values not only reinforced the
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scale’s reliability but also its validity in capturing nuanced aspects of students’ perceptions and attitudes.
This comprehensive approach to data analysis ensured that the scale developed provides reliable, valid
insights that are crucial for educators and researchers who aim to tailor and enhance blended learning
strategies effectively. The integration of these rigorous analytical methods underscores the robustness
of the scale, offering a dependable tool for assessing middle school students’ attitudes towards blended

learning and informing the development of more effective educational practices.

3.3. Compliance with Ethical Rules

Ethical principles and rules were followed at all stages of this research. Manisa Celal Bayar University Science
Research Ethics Committee approved that the study was ethically convenient as of protocol Nr. 07/11/2018-

E.95399. Aforementioned document related to ethics committee approval is presented in Appendix.

4. RESULTS

4.1. Item Analysis

The item analysis was conducted to ensure that each item on the scale effectively discriminates between
respondents with high and low attitudes toward blended learning. This is crucial for validating the scale’s
effectiveness in capturing the nuanced perceptions of middle school students regarding blended learning.
Following a method recommended by Tavsancil (2006), we compared the average scores assigned to each
item by the top 27% and the bottom 27% of respondents. Specifically, the highest scoring 70 students (ap-
proximately 27% of the 259 participants) were compared with the lowest scoring 70 students. This tech-
nigue helps determine if the items are sensitive enough to capture variations in student attitudes, a pivotal
aspect of the scale’s utility. To achieve this, the independent groups t-test was used due to the statistical
independence between the upper and lower scoring groups, allowing for a clear assessment of differences
in responses. As shown in Table 2, all items on the scale exhibited significant levels of discrimination, indi-
cating that they effectively distinguish between high and low scorers. This high level of item discrimination
is essential for confirming the scale’s reliability and validity, ensuring it accurately measures students’ atti-
tudes toward blended learning. By validating the effectiveness of each item, this analysis directly supports
the first research question regarding the reliability of the newly developed attitude scale. The consistent
high discrimination of items demonstrates the scale’s capability to reliably differentiate between varying
levels of student attitudes, ensuring robust measurement. The second research question, which concerns
the scale’s validity in representing attitudes toward blended learning, is addressed through the comprehen-
sive item analysis combined with factor analysis. The significant discrimination levels observed for each
item ensure that the scale accurately captures the intended constructs, providing a valid measure of stu-

dents’ attitudes toward blended learning.
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TABLE 2. Results of item analysis regarding the blended learning methods

ITEM NUMBERS TR LRSI t sub-upper (%27)
M SD M SD
Item 1 3.558 936 4.985 121 12.456
ltem 3 3.088 973 4.970 170 15.710
Item 4 2.647 1.075 4.926 314 16.771
Item 6 1176 621 2.695 944 11.107
Item 7 3.250 853 4.970 170 16.312
Item 8 3.470 1.071 4.941 293 10.915
Item 10 3.044 904 4.838 535 14.069
ltem 11 3.250 1.070 5.000 .000 13.483
Item 12 3.044 921 4.970 170 16.956
ltem 15 2.882 970 4.867 341 15.918
Item 16 2,941 861 4.897 301 17.037
ltem 20 2.867 1.063 4.911 333 15.119
Item 22 3.088 988 4.985 121 15.707
ltem 23 3.323 761 4.926 262 16.402
Item 25 2.794 1.030 4.926 262 16.537
ltem 26 2.764 899 4.882 406 17.689
Item 28 2.970 913 4.985 121 18.024
ltem 29 2.926 966 4.985 121 17.423
Item 31 3.411 1.025 4.970 170 12.365
Item 34 2.808 1.011 4.941 293 16.700
Item 35 2.985 1.085 4.970 170 14.896
Item 36 3.161 1.153 4.985 121 12.959
Item 2 3.970 845 4.705 490 6.201
Item 5 2.205 955 1.455 656 5.337
Item 9 3.514 1.139 4.750 436 8.349
Item 13 3.779 990 4.794 407 7.815
Item 14 3.779 959 4.794 407 8.027
Item 17 3.589 1.271 4.475 1.23 5.603
Item 18 3.048 981 4.776 674 6.272
Item 19 3.573 1.012 4.735 613 8.094
Item 21 3.808 950 4.661 682 6.011
Item 24 3.691 981 4.705 520 7.535
Item 27 3.948 1.121 4.734 608 7.624
Item 30 3.529 1.085 4.764 427 8.732
ltem 32 3.470 1.177 4.794 407 8.758
Item 33 3.426 1.200 4.735 613 8.003

M: Mean, SD: Standard Deviation, Significance Level: p<.05
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4.2. Exploratory Factor Analysis (EFA)

EFA was utilized to reassess and refine the structure of our scale by examining the interrelationships among
the scale items. To verify the appropriateness of conducting an EFA, the KMO measure and the Bartlett’s
Test of Sphericity were employed. These tests are crucial for assessing the adequacy of sample size and
the suitability of the data for factor analysis. The KMO test, which measures sampling adequacy, returned a
value of 0.943, suggesting an excellent fit for factor analysis as values closer to 1 indicate more suitable data
for structure detection. Typically, a KMO value above 0.90 is considered excellent, while values below 0.50
are deemed unacceptable for a reliable factor analysis. Furthermore, the Bartlett’s Test of Sphericity, which
assesses the hypothesis that the variables are unrelated in the population, confirmed that the variables are
sufficiently correlated for EFA. The significance of the chi-square statistic from this test was very high (x2
=1693.582, p<.000), strongly indicating that the data do not arise from a multivariate normal distribution

where the variables are independent.

Upon confirming data suitability, principal components analysis was conducted, utilizing the varimax
rotation. The rotation clarified the factor structure, enabling us to isolate and interpret the primary dimen-
sions represented by the scale items. This methodological approach ensured that the derived factors were
both statistically robust and meaningful, reflecting coherent underlying constructs that the scale aims to

measure (see Table 3).

Following the execution of the factor analysis, two distinct factors emerged, each with eigenvalues exceed-
ing 1. According to established analytical standards, the presence of factors that cumulatively explain at least
two-thirds of the total variance in the data is indicative of their significance within the model. This threshold is
crucial as it helps identify the most impactful factors that encapsulate the core dimensions being measured by
the scale. The eigenvalues of these identified factors, alongside their respective contributions to the explained

variance, effectively delineate the underlying constructs captured by the scale (see Table 4).

TABLE 3. KMO and BS tests towards blended TABLE 4. Characteristics of factors
learning methods attitude scale

BS test values Factor  Factor eigenvalues Variance Total variance
KMO value
X2 df p Factor 1 16.736 46.488%
57.035%
.943 1693.582 593 .000* Factor 2 3.641 10.704%

Note. p<.000 (significance value), df: degree of freedom

The strength of the factor structure of the scale is directly proportional to the size of the variance ratios
derived from the analysis. A robust factor structure is indicated by higher variance ratios, which demon-
strate that the factors identified capture a significant proportion of the total variance in the dataset. Gener-
ally, a variance ratio falling within the range of 40% to 60% is deemed sufficient. This range suggests that the
factors adequately represent the underlying constructs without overfitting the data, thereby ensuring that
the scale is both effective and efficient in measuring the intended attributes.
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TABLE 5. Factor loadings of scale items

FACTOR LOADINGS

SCALE ITEMS
FACTOR 1 FACTOR 2

Item1 0.759

Item 3 0.818

Item 4 0.785

Item 6 0.762

Item 7 0.789

Item 8 0.602

Item 10 0.629

Item 11 0.759

Item 12 0.807

Item 15 0.723

Item 16 0.782

Item 20 0.773

Item 22 0.701

Item 23 0.701

Item 25 0.825

Item 26 0.789

Item 28 0.856

Item 29 0.847

Item 31 0.647

Item 34 0.746

Item 35 0.776

Item 36 0.790

Item 2 0.563
Item 5 0.483
Item 9 0.785
Item 13 0.787
Item 14 0.740
Item 17 0.834
Item 18 0.748
Item 19 0.711
Item 21 0.664
Item 24 0.734
Item 27 0.855
Item 30 0.699
Item 32 0.808
Item 33 0.773
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As detailed in Table 5, the scale comprises 36 items, with 22 categorized as positive and 14 as negative.
The factors have been named according to the predominant sentiment of the items they include, which
simplifies the interpretation and discussion of the scale’s structure. Specifically, the first factor is labeled
“Positive” and includesitems 1, 3,4, 6,7, 8,10, 11, 12, 15, 16, 20, 22, 23, 25, 26, 28, 29, 31, 34, 35, and 36. The
second factor, labeled “Negative,” encompasses items 2, 5, 9, 13, 14, 17, 18, 19, 21, 24, 27, 30, 32, and 33.

To further enhance the clarity and utility of the item categorization, the scale items have been grouped
into three key dimensions: “Engagement,” “Usefulness,” and “Ease of Use.” These dimensions were chosen
to represent the primary areas of interest in evaluating students’ attitudes towards blended learning. En-
gagement assesses how blended learning environments affect students’ involvement and interaction in the
learning process. Items in this category measure aspects such as student participation, motivation, and the
extent to which blended learning fosters active learning. Positive engagement items include statements like
“I greatly enjoy studying the lesson with the blended learning methods” and “My desire to learn increases in
the lesson taught with the blended learning methods.” Negative engagement items include statements like
“I am afraid of failing the lesson taught with the blended learning methods” and “I find the teaching of the
lesson with the blended learning methods boring.” Usefulness evaluates the perceived benefits and effec-
tiveness of blended learning methods in enhancing educational outcomes. This includes how well blend-
ed learning supports academic achievement, facilitates understanding of course material, and contributes
to skill development. Positive usefulness items include statements like “I think the lesson taught with the
blended learning methods is useful” and “I think that the information | learned in the lesson taught with the
blended learning methods will last permanently.” Negative usefulness items include statements like “I have
difficulty in understanding the lesson taught with the blended learning methods” and “I do not think that
the lesson taught with the blended learning methods is useful.” Ease of Use captures students’ perceptions
of how user-friendly and accessible the blended learning tools and platforms are. Items in this category
address the technological aspects, such as the ease of navigating online resources and the overall usability
of the blended learning system. Positive ease of use items include statements like “I think that the lesson
taught with the blended learning methods is understandable” and “Teaching the lesson with blended learn-
ing methods increases my motivation.” Negative ease of use items include statements like “I find it difficult
to follow the lesson taught with the blended learning methods” and “I find it difficult to communicate with

my friends in the lesson taught with the blended learning methods.”

The examination of factor loadings elucidates the variability in the correlation of scale items with the
identified factors, providing a foundational assessment for optimizing blended learning strategies. Items
with higher loadings, such as Item 28 (0.856) and Item 29 (0.847), demonstrate robust correlations with
positive perceptions toward blended learning. This correlation aligns with educational frameworks like the
Community of Inquiry, which emphasizes the importance of cognitive presence for meaningful learning ex-
periences. Conversely, items exhibiting the lowest loadings, such as Item 5 (0.483) and Item 2 (0.563), may
indicate aspects that are perceived as less central to, or less effectively captured within, student percep-
tions of blended learning. For instance, the lower loadings of items related to technical ease of use suggest
that these elements, while important, may not directly impact students’ overall attitudes as prominently
as other dimensions. This variance underscores potential areas for refining the scale, particularly in terms

of improving how these items are formulated or contextualized to better resonate with core educational
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constructs. Statistically, the disparity in loadings, ranging from very high to moderately low, supports a
robust factor structure of the scale, affirming its capacity to differentiate between the influential and less
impactful aspects of blended learning experiences. This statistical validation is further enhanced by theo-
retical underpinnings, providing a nuanced understanding that not only corroborates the scale’s construct
but also aligns closely with blended learning theories that advocate for a balanced integration of online and

face-to-face educational components.

4.3. Confirmatory Factor Analysis

The outcomes of Confirmatory Factor Analysis (CFA) provided a robust examination of the model’s struc-
ture through the modification indices, which suggest possible adjustments for improving model fit. Addi-
tionally, the compatibility of the model with the empirical data was quantified through various fit indices
detailed in Table 6.

TABLE 6. Findings related to CFA

INDEX PERFECT FIT CRITERIA ACCEPTABLE FIT CRITERIA RESEARCH FINDING RESULT "

X?/df 0=sx*/df<3 3<x*/df<5 2.84 Perfect Fit
GFI .95 <GFl<1.00 .90 =<GFl=<.95 0.91 Acceptable Fit
CFI .95 =< CFl=<1.00 .90=CFl<.95 0.93 Acceptable Fit
NFI .95 < NFI <1.00 .90 =<NFI<.95 0.92 Acceptable Fit
AGFI .90 <AGFI <1.00 .85 <AGFI=<.90 0.87 Acceptable Fit
RMSEA .00 < RMSEA <.05 .05<RMSEA<.10 0.086 Acceptable Fit
SRMR .00=SRMR =.05 .05<SRMR<.08 0.076 Acceptable Fit

Note. *Baumgartner & Homburg (1996); Bentler (1980); Kline (2023); Hu & Bentler (1999)

In this study, a p-value of .000 (p<.05) indicated a significant difference between the expected and ob-
served covariance matrices. The fit indices for the Confirmatory Factor Analysis (CFA) were evaluated to
ensure the model’s validity. The chi-square (x?) fit statistic showed a ratio of 2.84 to the degrees of freedom,
indicating a perfect fit, as values below 3 and 5 suggest perfect and good fits, respectively (Kline, 2023). The
Goodness of Fit Index (GFI) was 0.91, suggesting a perfect fit since values close to 1 indicate a good fit. The
Comparative Fit Index (CFI) value of 0.93 indicated an acceptable fit, with values between 0.90-0.95 consid-
ered acceptable (Hu & Bentler, 1999; Tabachnick & Fidell, 2001). Similarly, the Normed Fit Index (NFI) was
0.92, which also signifies an acceptable fit, as values between 0.90-0.95 are acceptable (Kline, 2005). The
Standardized Root Mean Square Residual (SRMR) value was 0.076, showing an acceptable fit as values close
to 0 indicate a good fit. The Adjusted Goodness of Fit Index (AGFI) was 0.87, indicating an acceptable fit. Last-
ly, the Root Mean Square Error of Approximation (RMSEA) value was 0.086, demonstrating an acceptable fit,
with values between 0.05 and 0.10 being acceptable (Hu & Bentler, 1995; Kline, 2014). These results confirm

that the model fits the data well, with all indices within acceptable ranges.
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The path diagram for the blended learning methods attitude scale in the CFA model is shown in Figure
3. This diagram illustrates the model’s structure, including factor loadings and common factor variances
for each item. The strong factor loadings indicate a robust goodness of fit, suggesting the items effectively
measure the intended constructs. The diagram visually reinforces the analytical findings, providing a clear

overview of the scale’s structural validity and cohesive factor associations.

FIGURE 3. Path diagram of the blended learning methods attitude scale for the CFA model
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4.4, Reliability Analysis

4.4.1. Internal consistency reliability-Cronbach’s a coefficient

The resulting Cronbach’s a values were analyzed for both the individual subscales and the entire scale.
These values have been systematically tabulated and are detailed in Table 7. The presentation of these
values allows for a nuanced understanding of the reliability of each component of the scale as well as the
scale as a whole, highlighting the scale’s overall ability to provide consistent and dependable results across

various dimensions of the blended learning attitude construct.
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TABLE 7. Reliability analysis results of blended learning methods attitude scale (Cronbach’s a)

FACTOR Items Cronbach’s a
Factor 1 1,3,4,6,7,8,10,11, 12, 15, 16, 20, 22, 23, 25, 26, 28, 29, 31, 34, 35, 36 967
Factor 2 2,5,9,13,14,17,18,19, 21, 24, 27, 30, 32, 33 923

Total .847

A Cronbach’s a value of 0.70 or higher is generally considered indicative of satisfactory reliability for scale
scores, according to Cohen et al. (2007). Such a value confirms that the scale, along with its sub-dimensions,
possesses robust internal reliability. This benchmark ensures that the items within the scale consistently
measure the same underlying attributes, providing a reliable and stable gauge of the constructs intended to
be assessed. When the Cronbach’s a meets or exceeds this threshold, it signals that the scale is dependable for
educational and psychological assessments, reflecting a high degree of internal consistency among the items.

4.4.2. Consistency of the scale using Pearson correlation coefficients (r)

The results indicated that these relationships were predominantly significant, with p values less than 0.05,
suggesting a statistically significant correlation at a conventional level of confidence. These findings, de-
tailed in Table 8, confirm that the scale items are not only closely related to their respective factors but also
exhibit significant inter-correlations, reinforcing the scale’s conceptual coherence and the interdependence
of its various elements.

TABLE 8. Pearson correlation of the relationships between factors and scale scores

Pearson correlation coefficients (r)

FACTORS

FACTOR 1 FACTOR 2 TOTAL
Factor-1 1 -.603" .868"
Factor-2 -.603" 1 -132
Total .868" -132° 1

**Significance level: p<.01, *Significance level: p<.05

As detailed in Table 8, the correlation coefficient reveals a moderate negative consistency (r = -0.603)
between the sub-factors, with statistical significance at the p <.01 level. This moderate negative correlation
indicates that as scores on one factor increase, scores on the other factor tend to decrease, suggesting a
divergent relationship between the constructs measured by these factors. Conversely, a high and positive
correlation (r = .868) is observed between the first factor (Factor 1) and the overall scale score, also signifi-
cant at the p <.01 level. This strong positive relationship indicates that higher scores on Factor 1 are closely
associated with higher overall scores on the scale, affirming Factor 1’s substantial influence on the scale’s
composite score. Additionally, a negative but low-level significant correlation (r =-0.132) exists between the
second factor (Factor 2) and the total scale score, significant at the p <.05 level. This suggests that Factor 2

has a slight inverse relationship with the overall scale performance, though the impact is relatively minimal.
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5. DISCUSSION

This research significantly enhances our understanding of the blended learning methods by showcasing
the diverse impacts of blended learning environments on student attitudes. The newly developed scale not
only corroborates but also expands upon previous theoretical assertions, such as those proposed by Lazar
et al. (2020) and Tzafilkou et al. (2021). It does so by meticulously quantifying the influence of specific ped-
agogical approaches within blended learning on the attitudinal dimensions of middle school students. The
results reveal that perceptions of blended learning are multifaceted and considerably varied, highlighting
the coexistence of both positive and negative attitudes towards these learning environments. This complex-
ity is crucial for extending theoretical frameworks and provides a nuanced view of how blended learning
affects student engagement and learning outcomes (Bouilheres et al., 2020; Chiu, 2021; Fisher et al., 2021),
suggesting that the educational impact of blended learning is not uniformly positive but rather dependent

on a variety of interrelated factors.

Building on the nuanced understanding of student attitudes revealed in the previous analysis, these
findings significantly inform the evolution of theoretical frameworks within the field of educational technol-
ogy and pedagogy (Fawns, 2022). The discovery of a two-factor structure encompassing both positive and
negative attitudes toward blended learning environments underscores the need for future theoretical mod-
els to incorporate these dual dimensions. By acknowledging the complexity of student attitudes, educators
and researchers can better predict and enhance student outcomes (Cao, 2023; Yu et al., 2022). This under-
standing could facilitate the design of targeted interventions aimed at amplifying positive attitudes and
alleviating negative ones (Olpak & Ates, 2018). Such strategic interventions are pivotal for cultivating more
effective and adaptive learning environments that respond dynamically to the varied needs and percep-
tions of students. This approach not only complements the findings that attitudes towards blended learning
are varied and complex but also leverages this insight to propose practical solutions aimed at optimizing

educational outcomes (Ates & Garzon, 2022).

Furthermore, the findings of this study provide concrete insights into the design and implementation of
blended learning environments. By identifying key factors that influence student attitudes towards blended
learning, such as engagement levels and the effectiveness of digital tools, we can directly inform the instruc-
tional design processes. This approach ensures that blended learning techniques are not only aligned with
educational outcomes but are also responsive to the diverse needs of students. The development of the at-
titude scale, validated through this research, enables educators to fine-tune these environments, ensuring
they are conducive to learning and growth. Thus, by integrating our findings with existing blended learning
strategies, we can enhance the practical application of these instructional methodologies, fostering envi-

ronments that support both student engagement and academic success (Cigdem & Oncu, 2024).

Expanding on these practical insights, the research has incorporated specific attitudinal factors such as
social interaction, technological ease of use, and pedagogical effectiveness into the attitude scale. This inte-
gration ensures that the scale accurately captures the essential elements that define the student experience
in blended learning environments (Al-Maroof et al., 2022; Ohanu et al., 2023). These factors underscore the

complexity of how students interact with and respond to blended environments, integrating both emotional
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and cognitive responses with their social and technological contexts (Bizami et al., 2023). By exploring these
deeper layers of influence, this study not only enhances our understanding of blended learning dynamics
but also enriches the theoretical models used to interpret these phenomena. This refined understanding
provides a foundation for designing more effective blended learning strategies that are comprehensively
responsive to all dimensions of student experience, thus aligning closely with the practical applications

discussed earlier and extending their impact on educational practice.

Building upon the concept of “attitudinal duality” and the complexities it introduces, the collective in-
sights from this study enhance our understanding of the dynamic impacts of blended learning. They lay a
robust foundation for refining educational theories to more accurately reflect the intricacies of contem-
porary educational environments. This research challenges the current theoretical landscape by illustrat-
ing that the true impact of blended learning is not singular, but rather multifaceted and influenced by a
constellation of interrelated factors. These include the balance of pedagogical approaches, the integration
of technology, and the psychological well-being of students. By acknowledging these diverse and intercon-
nected elements, this study enriches existing theories, prompting a reevaluation of how blended learning
environments are designed, implemented, and studied. This approach not only responds to the identified
complexities but also suggests a pathway for future research and practice that is more aligned with the re-

al-world experiences of learners in digitally enhanced educational settings.

6. CONCLUSIONS

This study has significantly enhanced our understanding of middle school students’ attitudes towards
blended learning by developing and validating a comprehensive attitude scale. The findings reveal the com-
plexity of student perceptions, encompassing both positive and negative attitudes, and emphasize the need
for educational strategies that address these diverse views. The research contributes to both theoretical
and practical aspects of blended learning, offering detailed insights into how such educational methods im-
pact student attitudes and suggesting ways to improve learning outcomes. The integration of educational
psychology and instructional design principles provides a robust framework for future educational inter-
ventions and supports the ongoing evolution of blended learning practices. The study’s implications for
educational policy and practice are clear: tailored educational interventions must consider both the psy-
chological and pedagogical aspects of student learning. This includes professional development for teach-
ers, effective feedback mechanisms, and psychological support for students in navigating the challenges of
blended learning environments.

6.1. Limitations and future lines of research

This study provides valuable insights into middle school students’ attitudes towards blended learning, but
it has certain limitations that future research should address. One major limitation is its reliance on a sin-
gle educational context, which may not represent all middle school environments or student populations.
Future studies should broaden the geographical scope and include diverse educational settings to see if

findings are consistent across different cultures and systems. The study’s cross-sectional design captures
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attitudes at a specific point in time but does not account for how these attitudes might change as students
and educational technologies evolve. Longitudinal studies could offer a more dynamic understanding of
how attitudes towards blended learning develop over time, especially as students become more familiar
with these practices. Potential bias in self-reported data is another limitation, as such data can sometimes
reflect aspirational attitudes or be influenced by social desirability bias. Future research should use a mix
of qualitative and quantitative methods, such as interviews or observations, to gain a deeper and more
nuanced understanding of student attitudes and the factors influencing them. This study focused mainly
on the cognitive and affective dimensions of student attitudes, without delving deeply into the behavioral
aspect—how students actually engage with blended learning environments. Future research should explore
this dimension to provide a comprehensive view of how attitudes align with actual behavior in blended
learning contexts. Additionally, while the study identified key factors influencing student attitudes, it did not
extensively examine the role of individual differences such as personal motivation, learning styles, and prior
technological experience. These factors could significantly affect how students perceive and interact with
blended learning environments. Future research should consider these personal attributes to tailor educa-

tional strategies that are not only effective but also personalized to meet the unique needs of each student.
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APPENDIX: The developed scale
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1 I think the lesson taught with the blended learning methods is useful.
2 | have difficulty in understanding the lesson taught with the blended learning methods.
3 | greatly enjoy studying the lesson with the blended learning methods.
4 | can not wait to go to the lesson taught with the blended learning methods.
5 | am afraid of failing the lesson taught with the blended learning methods.
6 Teaching the lesson with the blended learning methods allows me to learn faster.
7 I think that the lesson taught with the blended learning methods is understandable.
8 | think the lesson taught with the blended learning methods is fun.
9 | find the teaching of the lesson with the blended learning methods boring.
10 I like to share the information | learned in the lesson taught with the blended learning methods with others.
11 | like the lesson taught with the blended learning methods.
12 My desire to learn increases in the lesson taught with the blended learning methods.
13 | get restless when the lesson taught with the blended learning methods.
14 Teaching the lesson with the blended learning methods reduces my interest in the lesson.
15 | do not notice time passing in the lesson taught with the blended learning methods.
16 Teaching the lesson with blended learning methods encourages me to do research.
17 | do not think that the blended learning methods is suitable for other lessons.
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18 | find it difficult to communicate with my friends in the lesson taught with the blended learning methods.

19 | do not like that the lesson is taught by BL.

20 The lesson taught with the blended learning methods allows me to demonstrate my own ability.

21 | am irritated that the lesson is taught with the blended learning methods.

22 I think | got the best out of the lesson taught with the blended learning methods.

23 I think that the information | learned in the lesson taught with the blended learning methods will last permanently.
24 | find it difficult to follow the lesson taught with the blended learning methods.

25 Teaching the lesson with blended learning methods increases my creativity.

26 My self-confidence increases in the lesson taught with the blended learning methods.

27 | am afraid of making mistakes in the lesson taught with the blended learning methods.

28 Teaching the lesson with blended learning methods increases my motivation.

29 My interest increases in the lesson taught with the blended learning methods.

30 | am not motivated in the lesson taught with the blended learning methods.

31 I think | will be successful in the lesson taught with the blended learning methods.

32 I do not think that the lesson taught with the blended learning methods is useful.

33 I think that the lesson taught with the blended learning methods is a waste of time.

34 | think that the lesson taught with the blended learning methods helped me develop socially.
35 I think | will get better grades in the lesson taught with the blended learning methods.

36 The lesson taught with the blended learning methods increases my curiosity.
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