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Despite the growing emphasis on digital competencies in teacher education, many pre-
service teachers struggle to design digital learning materials effectively. Among the
influencing factors, technological readiness, defined as individuals’ tendency to adopt and
embrace new technologies, has emerged as a critical but underexplored predictor. This
study investigates how technological readiness impacts digital material design
competencies among pre-service teachers while also exploring the roles of gender and
personal computer ownership. Drawing on data from 506 education students at a Turkish
university, this study employed the Technological Readiness Scale and the Digital
Material Design Competencies Scale. Structural equation modeling (SEM) confirmed that
technological readiness significantly predicts digital material design competencies,
highlighting the centrality of affective and cognitive preparedness over demographic or
access-related variables. When gender, computer ownership, and grade level were
controlled, technological readiness was found to be a significant predictor (f = .63, p <
.001).

innovativeness may be more effective in enhancing digital competencies than focusing

These findings emphasize that fostering technological optimism and
solely on access or demographic equity. The study suggests that teacher education
programs should embed readiness-building interventions early in training to better equip

pre-service teachers for technology-integrated classrooms.
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Introduction

As education systems worldwide respond to rapid technological advancement, the digital preparedness of teachers
has become a fundamental concern. In this evolving context, the ability to create and integrate digital learning
materials has emerged as a key professional competency. Modern teacher education programs must therefore go
beyond promoting basic digital literacy. They are increasingly called upon to prepare teachers who can design
instructional materials, select and implement appropriate technologies, and evaluate their pedagogical impact
(Redecker, 2017). These growing expectations place digital material design competence at the core of teacher
preparation efforts.

Despite this emphasis, numerous studies continue to report that many pre-service teachers assess their digital
competencies as modest or incomplete (Tatli & Akbulut, 2017; Bediroglu, 2021). While access to training and
infrastructure certainly contributes to this issue, recent research suggests that psychological and affective factors
also play a significant role in shaping digital competency development (Redecker, 2018; Muehlburger et al.,
2022). One such factor is technological readiness, defined as an individual's general attitude and emotional
orientation toward using new technologies. Rather than being a simple measure of experience or confidence,
technological readiness comprises both encouraging and discouraging tendencies that jointly influence how
people relate to digital tools (Parasuraman, 2000; Parasuraman & Colby, 2001; Rodriguez et al., 2024). This
framework offers a valuable lens for understanding how teacher candidates either embrace or resist opportunities

for digital learning and creation.

Within this framework, specific psychological traits such as optimism, innovativeness, discomfort, and insecurity
are particularly relevant. Optimism is associated with positive beliefs about the benefits of technology, which can
lead to more enthusiastic and experimental uses of digital tools in instruction (Blayone, 2018). Innovativeness
supports risk-taking and a willingness to explore new tools, which are crucial for developing advanced digital
design skills (Alvarez-Marin et al., 2023). Conversely, discomfort and insecurity often lead to avoidance behaviors
and limited engagement with technology-rich tasks, thereby constraining the depth of digital integration (Pozas et
al., 2022). These psychological tendencies are widely viewed as foundational to technology adoption and
professional growth, suggesting they may significantly influence how pre-service teachers build instructional

competencies.

Research Gaps and Context

However, while these theoretical associations are well established, the empirical relationship between
technological readiness and digital material design competence among pre-service teachers remains
underexplored. Most prior studies have either focused on in-service teachers or assessed general digital skills,
neglecting this specific population. For example, Polat et al. (2022) highlight that e-learning readiness studies
typically target K-12 or higher education teachers, with few examining other teacher levels. Similarly, Rafiq et
al. (2022) point out a notable gap in research addressing whether pre-service teachers are ready to teach online,
despite the abundance of TPACK-related studies.
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In the Turkish context, only a handful of studies have touched on adjacent issues. Kabaran and Altan (2022)
explored Turkish teacher candidates' reflections on digital material design, while Kagar (2022) studied Turkish
EFL pre-service teachers designing digital materials within the TPACK framework. Ata and Yildirim (2019) used
factor analysis and ANOVA to examine how attitudes and technical, cognitive, and social skills predicted Turkish
pre-service teachers' self-reported digital literacy. Yet, none of these studies incorporated technological readiness
as a predictor or employed multivariate modeling techniques to assess its relationship to digital design

competence.

Moreover, demographic and contextual variables such as gender, grade level, and access to personal computers
have been examined in isolation but rarely controlled for within an integrated analytical model. For instance,
Demirtas and Mumcu (2021) found that ICT and TPACK scores were higher among students in later years of
study and those owning a personal computer, though gender showed no significant effect. Cuhadar (2018) reported
differences in digital readiness based on gender and department, and Grande-de-Prado et al. (2020) observed that
male trainees tended to rate their ICT skills higher than females. These findings suggest that variables such as
year of study, computer access, and gender may influence digital competencies, yet their combined effects within
a predictive framework remain underexamined. Structural Equation Modeling (SEM) offers a powerful
methodological approach to address this gap. Though SEM has been used in related domains—for example, Chu
et al. (2023) modeled Chinese pre-service teachers' digital teaching competence, and Falebita and Kok (2025)
demonstrated that technological readiness predicts Al adoption—no existing study has used SEM to test whether
technological readiness predicts digital material design competence in pre-service teachers while simultaneously
controlling for relevant demographic variables.

Technological Readiness: A Multidimensional Framework

To understand how psychological factors, influence digital competency development, it is essential to examine
the concept of technological readiness in depth. Technological readiness (TR), broadly defined as an individual's
propensity to embrace, adopt, and effectively use new technologies, originates in Parasuraman's (2000) model.
This model comprises four core psychological traits influencing openness to technology: optimism (a positive
belief that technology offers benefits and improves productivity, enhancing learning and work environments),
innovativeness (a tendency to seek out and try new technologies before others), discomfort (anxiety or a perceived
lack of control over technology), and insecurity (doubts about technology's reliable functioning or trustworthiness
in professional settings) (Parasuraman, 2000; Muehlburger et al., 2022). Within this framework, optimism and
innovativeness act as adoption drivers, associated with curiosity, adaptability, and confidence, while discomfort
and insecurity serve as inhibitors (Parasuraman, 2000).

In teacher education contexts, TR extends beyond these psychological attitudes to encompass technical
competence, pedagogical adaptability, and psychological comfort (Aditya, 2021). Aditya (2021) defines a
teacher's TR largely in terms of "the teacher's ability of utilizing technological software and hardware and the

extent of their comfort to use it to facilitate teaching." Practically, TR is viewed as a multifaceted readiness for
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technology-enhanced teaching, integrating technological (knowledge of devices/tools), pedagogical (ability to
adapt teaching methods), and psychological (motivation/attitudes) components, where deficits in one dimension
can negatively impact others (Aditya, 2021).

The psychological components of TR have particularly strong implications for instructional design activities.
Teacher candidates high in optimism are more likely to perceive digital tools as beneficial for classroom practice
and explore their use in instructional design (Blayone, 2018). Similarly, an innovative mindset supports valuable
experimentation and independent exploration for building technical skills and adapting resources (Alvarez-Marin
et al., 2023). Conversely, high discomfort may inhibit engagement with basic software, and insecurity may lead
to avoidance or minimal effort in technology-based tasks (Pozas et al., 2022). These psychological traits shape
not only adoption but also the depth of skill development for effective classroom integration (Blayone, 2018;
Pozas et al., 2022).

Empirical studies underscore TR's critical role in educational contexts. The Technology Readiness Index (TRI),
adapted for educators, has been used to measure public school teachers' readiness, identifying segments like
"explorers" and "laggards™ and confirming the scale's cross-cultural validity (Badri et al., 2014). Crucially, during
crises like the COVID-19 pandemic, TR proved pivotal: teachers with higher readiness (blending confidence,
competence, and positive attitudes) experienced less stress, fewer disruptions, and greater success in adapting to
emergency remote teaching (Pozas et al., 2022; VVan der Spoel et al., 2020, cited in Pozas et al., 2022). Van der
Spoel et al. (2020) argue TR is a "key professionalization factor" for successful EdTech integration. Conversely,
low TR correlated with anxiety, burnout, and ineffective tech integration, hindering adoption and negatively
impacting well-being (Pozas et al., 2022).

Despite TR's established importance, significant gaps persist in understanding its relationship to complex
pedagogical tasks. Relatively few studies examine how specific TR components influence complex pedagogical
tasks like designing educational content or evaluating learning materials (Blayone, 2018). Furthermore,
antecedents beyond the core traits, such as prior ICT experience, self-efficacy, training, generational differences,
contextual factors (e.g., infrastructure, support), and social-psychological dimensions like managing techno-
stress, also shape teacher readiness and interact with its dimensions (Kim et al., 2019; Pozas et al., 2022). For
instance, Pozas et al. (2022) found prior ICT experience strongly predicted readiness and coping during COVID-
19. This highlights TR's multifaceted nature, where successful technology integration requires synergistic
development across technical, pedagogical, and psychological domains, yet the mechanisms through which

readiness influences skill acquisition beyond surface-level engagement remain unclear.

Digital Material Design Competency: Beyond Basic Technology Use

While technological readiness provides the psychological foundation for technology adoption, the practical
application of these dispositions manifests through specific competencies. Digital material design competency

represents teachers' ability to create effective digital instructional materials (multimedia lessons, interactive

resources) that enhance learning. This competency extends far beyond basic technology use to encompass
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pedagogical integration, creativity, and evaluation (Gogen Kabaran & Usun, 2021). This requires blending
technological proficiency with pedagogical design: teachers must operate tools while contextualizing content to
align with learning objectives.

Gogen Kabaran and Usun (2021) operationalize this competency through four critical subdimensions. Designing
and Developing encompasses creating original materials, Technical Competence involves using tools and
software effectively, Techno-Pedagogical Competence requires integrating pedagogy with technology, and
Application and Evaluation focuses on implementing and assessing impact. Each subdimension demands different
combinations of technical skills, pedagogical knowledge, and creative thinking. Research reveals that these
competencies are indeed multifaceted and challenging to develop. Teachers strong in innovative pedagogy show
higher digital design skills (Kuloglu, 2022), and pre-service teachers can develop "multifaceted digital
capacities"—including designing digitally-enhanced materials—through targeted training (Kabaran & Altan,
2022). However, studies reveal significant gaps: while some pre-service teachers report moderate-to-high
competency (Kadioglu & Ozkay, 2022), many lack confidence in aligning digital content with instructional goals
or addressing learners' individual needs (Bediroglu, 2021; Kuloglu, 2022). This pattern suggests that effective
design demands not only technical skills but also reflective thinking, decision-making, and technological
fluency—capabilities that are unlikely to develop without positive internal dispositions toward technology
(Bediroglu, 2021).

Bridging Psychological Readiness and Design Competency

Given the complexity of both technological readiness and digital material design competency, understanding their
relationship becomes crucial for teacher education. Although there is theoretical alignment between these
constructs, very few studies have examined them in relation to each other. Most existing research focuses either
on general digital literacy or on surface-level digital skills, leaving little known about how specific readiness traits
support or inhibit the development of individual competencies involved in instructional design (Blayone, 2018;
Pozas et al., 2022).

The theoretical connections suggest targeted relationships between specific readiness components and design
competencies. For example, optimism may support the confidence needed to engage in the creative aspects of
lesson planning and content development, while discomfort could limit the willingness to explore complex
features of design platforms (Muehlburger et al., 2022). Innovativeness may encourage experimentation with
advanced tools and multimedia applications, whereas insecurity might discourage the evaluation and revision of
digital materials (Alvarez-Marin et al., 2023). These patterns suggest that the components of technological
readiness may have differentiated effects on particular aspects of digital competence, yet these potential
relationships remain largely theoretical.

Three key implications emerge from this theoretical framework. First, psychological foundations reveal that TR's

drivers (optimism, innovativeness) may enable the risk-taking and persistence needed for complex digital design

tasks, while its inhibitors (discomfort, insecurity) could hinder the reflective practice required for techno-
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pedagogical competence. Second, a potential skill development loop may exist where pre-service teachers with
higher technology acceptance demonstrate stronger digital design competency (Kadioglu & Ozkay, 2022), and
conversely, training in digital design may boost TR components like confidence (Kabaran & Altan, 2022). Third,
training imperatives suggest that without explicit attention to both psychological readiness and technical
competency, teachers may continue to show low digital competence (Dominguez-Gonzalez et al., 2025),
necessitating programs that integrate technical skill development (Aditya, 2021), guided practice in pedagogical
design (G6gen Kabaran & Usun, 2021), and cultivation of psychological readiness (Kim et al., 2019). However,
most studies in this area treat readiness and competence as uniform characteristics rather than complex constructs
composed of distinct but interacting traits. As a result, research has not yet clarified which dispositions are most
closely related to specific skills, nor how teacher education programs might address these relationships in their
training models. Furthermore, most existing research relies on correlational or regression methods, rarely
employing multivariate approaches like Structural Equation Modeling (SEM) that can account for latent variables

and control for confounding factors.

Purpose and Hypothesis of the Current Study

This study addresses the identified gaps by empirically examining how technological readiness predicts digital
material design competencies among Turkish pre-service teachers. Despite growing recognition of both
constructs, research has yet to examine their relationship in this population. Most prior studies have treated them
separately—for example, profiling teachers' readiness for technology integration (Cuhadar, 2018; Polat et al.,
2022) or assessing their digital content creation skills (Gogen Kabaran & Usun, 2021; Simsek & Yazici, 2021)—
but the link between a teacher's tech-readiness mindset and their ability to design digital materials remains
unexplored. This gap is notable because theory suggests the two may be interconnected: a teacher unready to

adopt new technology might also be hesitant or less effective in designing digital resources.

The study aims to contribute both theoretically and practically. Theoretically, it integrates two strands of teacher
education research—technology adoption (tech readiness) and digital instructional design—offering a more
holistic understanding of teacher preparedness in the digital era. Practically, it will inform teacher education: if
technological readiness strongly influences digital design skill, then programs should embed strategies to boost
readiness (e.g., building confidence with tech) alongside hands-on design training. Ultimately, this study seeks to
help teacher educators prioritize and align their curricula so that pre-service teachers not only can use technology,
but are also ready to harness it creatively in lesson design, closing the gap between tech potential and classroom

practice.

To fully understand this relationship, it is also necessary to account for key contextual and demographic factors
that may influence digital competency development. Variables such as gender, grade level, and personal computer
ownership have been shown to affect technology-related outcomes in prior studies, though their roles often
diminish when attitudinal factors like readiness are taken into account. Therefore, this study examines whether
the predictive relationship between technological readiness and digital material design competencies holds when

these variables are statistically controlled.
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Based on the theoretical framework and existing literature, the following hypothesis is proposed: When gender,
grade level, and personal computer ownership are controlled for, technological readiness will significantly and

positively predict pre-service teachers' digital material design competencies.

Method

Research Design

This study employed a quantitative, cross-sectional design to investigate the predictive relationship between
technological readiness and digital material design competencies among pre-service teachers. This design was
selected as appropriate for examining complex variable interactions and establishing predictive relationships in
educational technology research (Creswell & Creswell, 2023; Kline, 2016). Structural equation modeling (SEM)
was utilized as the primary analytical approach to test the hypothesized model, enabling simultaneous assessment

of multiple relationships among attitudinal, demographic, and contextual factors.
Participants

A convenience sample of 506 pre-service teachers from the Faculty of Education at Eskigehir Osmangazi
University, Tiirkiye, participated in the study. The sample size was determined to exceed the minimum
requirements for SEM analysis, following recommendations of at least 10 participants per parameter estimated
(Kline, 2016). Participants' ages ranged from 18 to 25 years (M = 21.3, SD = 1.8), which is representative of the
typical age range of undergraduate education students in Tiirkiye. Complete demographic characteristics of the

sample are presented in Table 1.

Table 1. Participant Distribution by Demographic Characteristics

Variable Group N Percentage
Gender Female 384 75,9
Male 122 24,1
1 144 28,4
2 169 334
Class level 3 55 109
4 138 27,3
. Yes 373 73,7
Personal Computer Ownership No 133 26.3
Total 506 100,0

Instruments

To measure the constructs of interest, two validated scales were employed, selected for their established
psychometric properties and relevance to the study's objectives. The Technological Readiness Scale and the
Digital Material Design Competencies Scale were used to assess participants' technology adoption tendencies and
digital material design skills, respectively. Both scales have been widely applied in educational technology

research and have demonstrated validity in the Turkish context (Esen, 2011; Gé¢en Kabaran & Usun, 2021).
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Technological Readiness Scale (TRS)

Originally developed by Parasuraman (2000) and adapted for Turkish contexts by Esen (2011), the TRS measures
individuals' propensity to adopt and use new technologies. The 36-item scale encompasses four sub-dimensions:
Optimism (12 items; e.g., "Technology gives me more freedom"), Innovativeness (8 items; e.g., "l enjoy
experimenting with new devices"), Discomfort (8 items; e.g., "'l avoid technology that requires troubleshooting™),
and Insecurity (8 items; e.g., "'l don't trust automated systems"). Responses are recorded on a 5-point Likert scale
(1 = Strongly Disagree to 5 = Strongly Agree). In this study, the TRS demonstrated strong internal consistency (o
=0.89 overall), with subscale reliabilities ranging from 0.79 (Discomfort) to 0.85 (Optimism), which is consistent
with prior validations (o = 0.88-0.94).

Digital Material Design Competencies Scale (DMDCS)

Developed by Gogen Kabaran and Usun (2021) specifically for pre-service teachers, the DMDCS assesses
abilities to create pedagogical digital materials. The 31-item scale comprises four subscales: Design/Development
(10 items; e.g., "I can align multimedia content with learning objectives™), Technical Skills (8 items; e.g., "I can
edit video clips for lessons”), Techno-pedagogical Integration (7 items; e.g., "l adapt materials for diverse
learners"”), and Implementation/Evaluation (6 items; e.g., "l assess digital materials' effectiveness™). All items are
rated on a 5-point Likert scale (1 = Strongly Disagree to 5 = Strongly Agree). The scale showed excellent
reliability in this study (a = 0.92 overall), with subscale reliabilities ranging from 0.81 (Implementation) to 0.88

(Design), closely aligning with the developers' original reports (.= 0.91).

Data Collection Procedures

Data were collected during the spring semester of 2023 using an electronic survey administered via Google Forms.
Participants received a standardized invitation through their institutional email addresses, which included the
study's purpose, confidentiality assurances, and a direct link to the survey. Prior to survey completion, participants
read and provided informed consent electronically. No financial or academic incentives were offered to minimize
coercion risks, adhering to ethical guidelines for voluntary participation (APA, 2020). The survey remained
accessible for four weeks, with follow-up reminder emails sent at weekly intervals (7, 14, and 21 days) to enhance
response rates. The final dataset was cleaned and prepared for analysis following standard procedures for missing

data assessment and outlier detection.

Statistical Analysis

Data analysis was conducted using IBM AMOS (version 25.0) to examine the relationships between technological
readiness, digital material design competencies, and demographic variables. The analysis followed a multi-step
approach to ensure robust model testing. Initially, descriptive statistics (means, standard deviations, and frequency
distributions) were computed to characterize the sample. Data screening procedures were implemented to assess

data quality and assumptions. Outliers were assessed using Cook's distance values, with no values exceeding 1,
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indicating the absence of multivariate outliers in the dataset (Yurt, 2023). Subsequently, skewness and kurtosis
values were calculated; all fell within the =1 range, confirming that the normality assumption was met (Hair et
al., 1995). Multicollinearity was evaluated using variance inflation factor (VIF) values, all of which were below
3, indicating no multicollinearity issues (Yurt, 2023). Bivariate analysis was conducted using Pearson correlation
coefficients to assess linear associations between continuous variables prior to the main analysis. Structural
equation modeling (SEM) was then employed as the primary multivariate analysis to test the hypothesized
predictive relationships. In the SEM model, technological readiness was specified as an exogenous latent variable,
digital material design competencies as the endogenous variable, and gender, class level, and personal computer
ownership as observed covariates. Model fit was evaluated using multiple goodness-of-fit indices (y2, RMSEA,
CFI, SRMR, TLI, and IFI), following Hu and Bentler's (1999) recommendations for robust SEM evaluation.

Results

Correlation Analysis Results

Table 2 shows the correlations between demographic variables (grade, gender, computer ownership),
technological readiness factors (optimism, innovativeness, discomfort, insecurity), and digital material design
competencies (design and development, technical skills, technological pedagogical competence, and
implementation and evaluation competence). Significant positive correlations were found between optimism and
all dimensions of technological competencies: design and development (r = .31, p <.01), technical skills (r = .36,
p <.01), technological pedagogical competence (r = .27, p < .01), and implementation and evaluation competence
(r=.30, p < .01). Similarly, innovativeness was strongly and positively associated with design and development
(r = .47, p <.01), technical skills (r = .48, p < .01), and moderately with other dimensions. In contrast, discomfort
and insecurity were negatively correlated with technological competencies. The discomfort was negatively related
to design and development (r = —.13, p < .01) and technical skills (r = —.16, p < .01), while insecurity was
negatively associated with design and development (r = —.15, p < .01) and technical skills (r = —.13, p <.01).

These results suggest that negative emotional reactions toward technology can hinder perceptions of competence.

Table 2. Descriptive Statistics and Pearson Correlation Coefficients

Variable M SD 1 2 3 4 5 6 7 8 9 10 11
1. Grade - - -
2. Gender 2 - - .07 -
3.PCP - - 45> -03 -
4. Optimism 38.12 5.03 .18** .12** | 14** -
5. Innovativeness 21.83 3.60 .13** 19** |13** 48** -
6. Discomfort 3423 414 -11* -04 -18** -17** -21** -
7. Insecurity 3198 529 -05 -17** -07 -19%* -21** 42** -
8. DDC 27.27 594 .19** 10* .15*%* 31**  47** - 13** - 15*%* -
9.TC 26.14 494 .18** 19** 21** 36** 48** -16** -13** .68** -
10. TPC 27.99 492 22** 03 A3*F* 27**%  28**  -.06 .01 .61** .65** -
11. IE 2122 3.73 .28** 01 A6**  30**  28**  -05 .02 .48** 57** 71** -

Note: *p < .05, **p < .01, 2 0= Female, 1= Male, ® 0= No, 1= Yes, PC= Personal computer, DDC= Design and
development competence, TC= Technical competence, TPC= Techno pedagogical competence, IE=

Implementation and evaluation
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Computer ownership showed significant moderate positive correlations with all competency dimensions,
especially technical skills (r = .21, p <.01) and implementation-evaluation competence (r = .16, p <.01), indicating
access to personal technology is associated with stronger perceived skills. The grade was also positively correlated
with all technology competencies, with the strongest correlation observed with implementation and evaluation
competence (r = .28, p < .01). Gender showed relatively weak correlations, with a modest positive correlation

between being female and optimism (r = .12, p < .01) and innovativeness (r = .19, p <.01).

These results indicate that higher optimism and innovativeness are positively related to technological competence,
whereas discomfort and insecurity are negatively related. In addition, access to personal technology and higher
grades are associated with greater perceived technological skills. A structural equation modeling (SEM) analysis
was conducted as part of the advanced statistical procedures to explore the predictive relationships among these
variables further.

Structural Equation Model Analysis Results

This study conducted a structural equation modeling (SEM) analysis to examine the effect of technological
readiness on digital material design competencies among preservice teachers. The model included grade level,
gender, and personal computer ownership as control variables. The fit indices indicated that the model fit the data
well. Specifically, the chi-square to degrees of freedom ratio (%?/df) was found to be 3.52, which falls within the
acceptable range (2 < ¢?/df <5). Additionally, RMSEA = .07 (0 < RMSEA <.08), SRMR =.045 (0 < SRMR <
.08), CFI = .95 (.90 < CFI < 1.00), IFI = .95 (.90 < IFI < 1.00), and TLI = .95 (.90 < TLI < 1.00) all support the
overall goodness of fit of the model (Hu & Bentler, 1999; Kline, 2016). The path diagram of the model is presented
in Figure 1. The standardized path coefficients, standard errors, critical ratios, and significance levels of the

hypothesized relationships are detailed in Table 3.
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Optimism

Technical
competence
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Figure 1. Structural Equation Model, x>=119.51, df= 34, p<.001

-
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Table 3. Path Estimates in the Structural Equation Model (R? = .45)

%95 CI

Dependent Predictor B S.E. C.R. P
Lower Upper

Technological s Digital material design
readiness competencies

Digital material design

0,63 0,11 8,50 falalel 0,51 0,74

Gender -3 - 0,02 0,47 0,36 0,72 -0,09 0,12
competencies

Grade > Digalmaterialdesign 4459 918 167 010 003 0,17
competencies

Personal s Digital mat_erlal design 0,07 0,49 143 0.15 003 0,16

computer competencies

Note: ***p < .001

As shown in Table 6, technological readiness was found to significantly and positively predict digital material
design competencies (B = .63, p <.001). This finding suggests that preservice teachers who perceive themselves
as technologically ready are likelier to demonstrate higher competencies in designing digital materials. The
explained variance (R? = 0.45) demonstrates the model has strong explanatory power for digital material design
competencies. In contrast, the control variables, gender (B = .02, p = .72), grade level (B = .08, p = .10), and
personal computer ownership (B =.07, p=.15)—did not exhibit statistically significant effects on digital material
design competencies. Although these variables were not significant predictors, their inclusion in the model is
important for controlling potential confounding effects. In summary, the model reveals a substantial pathway from
technological readiness to digital material design competencies, underscoring the central role of technological

preparedness in developing digital content design skills.

Discussion

This study aimed to examine the predictive role of technological readiness on digital material design competencies
among Turkish pre-service teachers, using structural equation modeling (SEM). Data were collected from 506
students at a public university in Tiirkiye, and validated scales were used to measure technological readiness and
design competencies. The SEM model controlled for gender, grade level, and personal computer ownership.
Results showed that technological readiness significantly and positively predicted digital material design

competencies, while the control variables were not significant.

Main Findings

The primary hypothesis of this study proposed that technological readiness would significantly and positively
predict digital material design competencies among pre-service teachers, even when gender, grade level, and
personal computer ownership were statistically controlled. The structural equation modeling analysis fully
supported this hypothesis (B = .63, p <.001), indicating a robust and positive relationship between readiness and
digital design competencies.

This finding reinforces the idea that attitudes and psychological dispositions toward technology, particularly
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optimism and innovativeness, are critical drivers of meaningful engagement with digital content creation.
Furthermore, the importance of digital material design competencies extends beyond pre-service teachers to in-
service educators. Demircioglu and Yurt (2024) found that classroom teachers' digital material design skills,
assessed using the Digital Material Design Competencies Scale (Gogen Kabaran & Usun, 2021), positively
correlated with their professional competence perceptions, with design and development skills as a significant
predictor. This suggests that proficiency in creating pedagogically sound digital materials not only enhances pre-
service teachers' readiness for technology-integrated classrooms, as demonstrated in this study, but also bolsters
in-service teachers' professional confidence. The consistency of these findings across teacher populations
highlights the need for teacher education programs to prioritize digital material design training alongside fostering
technological readiness, thereby supporting both pre-service preparation and ongoing professional development.
Consequently, pre-service teachers with strong emotional and cognitive readiness for technology are better

equipped to develop competencies for designing effective digital materials.

The observed predictive effect of technological readiness aligns with previous research suggesting that affective
variables can enhance digital performance more strongly than access or experience alone (Blayone, 2018; Kim et
al., 2019). Similar to findings by Alvarez-Marin et al. (2023), optimism and innovativeness were found to be
positively associated with design competency subdimensions, supporting the argument that positive technology
attitudes drive both engagement and experimentation. Moreover, the result supports Pozas et al. (2022), who argue
that teachers with higher readiness profiles are more adaptive and less stressed in technology-intensive teaching
environments. This suggests that readiness does not merely reflect personality or attitude, it has tangible
consequences for competency development.

This study distinguishes itself from prior work by testing the hypothesis using a structural equation modeling
(SEM) framework while controlling for key demographic variables. Whereas earlier studies tended to treat
readiness or competency as isolated constructs, this research integrated them within a unified model, showing that
readiness explains a substantial portion of variance in design competencies (R? = .45). Furthermore, the study fills
a notable gap in the literature by focusing on Turkish pre-service teachers, a population underrepresented in
EdTech readiness studies, and showing that attitudinal factors may have greater impact than structural ones (e.g.,
ownership or gender). This not only adds cultural nuance to the global discourse but also highlights the need for

readiness-focused interventions in teacher education programs.

Control Variables Analysis

Gender

Gender did not significantly predict digital material design competencies when technological readiness was
controlled (B = .02, p = .72), indicating that male and female pre-service teachers exhibited similar competency
levels when they shared comparable attitudes and readiness toward technology. This finding aligns with recent
research by Campos and Scherer (2023), which suggests that gender differences in digital skills are narrowing in
higher education, especially in contexts with standardized, technology-integrated curricula. It also supports

Redecker's (2017) DigCompEdu framework, which highlights how equitable access and structured training can

88



International Journal of Current Educational Studies (IJCES)

\ 4

help close traditional digital skill gaps. However, the result contrasts with earlier studies (e.g., Campos & Scherer,
2024; Vazquez-Cano et al., 2017) that reported gender-based disparities in digital literacy or technical abilities. A
key distinction in the present study is its inclusion of affective-motivational variables such as technological
readiness, which may account for the absence of gender-related variance. Thus, the findings contribute to the
growing body of literature suggesting that in environments emphasizing readiness and equity in training,

demographic factors like gender may play a diminished role in predicting digital teaching competencies.
Individual Computer Ownership

Although pre-service teachers who owned a personal computer initially demonstrated higher digital design
competency scores, this effect became non-significant in the structural equation model after accounting for
technological readiness (B = .07, p = .15). This indicates that personal access to digital devices alone does not
guarantee competence in digital material design unless it is accompanied by attitudinal readiness, such as
confidence and willingness to engage with new technologies. This finding aligns with the Technology Readiness
Index (Parasuraman, 2000), which highlights psychological drivers, such as optimism and innovativeness, as key

determinants of effective technology use.

The critical role of attitudinal factors is further evidenced by the widespread sense of unpreparedness among
teacher candidates. Recent studies reveal that many pre-service teachers feel ill-equipped for digital teaching:
Dolezal et al. (2025) found that roughly half of surveyed pre-service teachers "do not feel sufficiently prepared
by their study program to foster digital competence." This preparation gap is compounded by research
demonstrating that teachers' confidence and perceived readiness strongly influence their technological
competence. Dai et al. (2023) report that pre-service teachers' ICT self-efficacy has a strong positive association
with their digital competence, while infrastructure support has a weaker, though still positive, effect. Similarly,
Marais (2023) emphasizes that during COVID-19, many students lacked the skills to effectively use even the
technology that institutions provided, underscoring the dual importance of access and competence.

Pre-service teachers themselves articulate these challenges through their feedback and experiences. In focus
groups, advanced teacher candidates expressed eagerness to learn digital skills but requested more structured
collaboration and guidance to reach professional-level digital material design capabilities (Dai et al., 2023). When
provided with dedicated support through a 14-week course, the majority of students "could successfully
experience [the] digital material design process” and felt "improved enough to practice teaching with digital
materials and resources" (Kabaran & Altan, 2022). However, they also encountered concrete technical obstacles,
with students noting difficulties such as "Prezi is very difficult to use... Organizing templates... are very difficult"
and concerns about premium features requiring payment in platforms like Canva. Such feedback highlights what
Kabaran & Altan (2022) call the teacher's "double challenge” of mastering both technology use and effective

pedagogical design with digital tools.
Unlike studies in low-resource settings (e.g., Mallillin et al., 2020), where limited access to technology posed a

significant barrier, the current study, conducted in a relatively high-access environment (73.7% ownership rate),

suggests that attitudinal factors outweigh access in predicting digital competence. In practice, this means teacher
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education programs should not only provide devices and software to ensure students aren't limited to basic tools
like phones in the classroom (Dolezal et al., 2025), but also embed hands-on, scaffolded instruction in material
design to build confidence and competence simultaneously. When programs implement such comprehensive
approaches, pre-service teachers report significant gains, but when they don't, many candidates feel they lack both
access and readiness for digitally-rich teaching. These results underscore the need to embed readiness-building
strategies within teacher education programs, especially in settings where technological infrastructure is already
available. They also imply that resource-provision efforts should be coupled with psychological and pedagogical
support to foster meaningful and sustained learning outcomes, addressing both external factors (access to

technology and support) and internal factors (attitudes, confidence, and thorough training) simultaneously.

Grade Level

Grade level was not a significant predictor of digital material design competencies when technological readiness
was included in the model (B = .08, p = .10), despite a moderate correlation found in initial bivariate analyses (r
=.28, p <.01). This suggests that although upper-grade students—particularly those in their fourth year—tend to
demonstrate more advanced design skills, these improvements are likely attributable to prolonged exposure to
technology-rich learning environments rather than mere academic progression. This finding is consistent with
Koyuncuoglu (2022), who noted that project-based courses and sustained engagement with digital tools enhance
design competencies. The absence of a significant direct effect in the structural equation model implies that, once
technological readiness is considered, grade level loses its predictive value. Therefore, fostering technological
readiness early in teacher education programs may be equally, if not more, critical than relying on passive
competency development over time, highlighting the importance of embedding structured, psychologically
informed interventions throughout all stages of teacher training.

Limitations and Future Directions

This study, while offering meaningful insights, is not without limitations. First, it utilized a cross-sectional design,
which restricts causal inference. Longitudinal studies are needed to examine how technological readiness and
design competencies evolve over time. Second, data were collected from a single institution, limiting
generalizability across diverse educational contexts in Tirkiye. Third, although the study controlled for key
demographic variables, it did not account for factors such as digital self-efficacy, frequency of technology use, or
prior training experiences. Future research should incorporate these variables and explore potential mediators or

moderators to gain a deeper understanding of the mechanisms linking readiness and competency.

Conclusion

This study demonstrates that technological readiness is a significant and robust predictor of digital material design
competencies among Turkish pre-service teachers, even when demographic factors such as gender, grade level,
and computer ownership are accounted for. By integrating readiness theory and employing structural equation

modeling, the study fills a notable gap in the literature and emphasizes the psychological dimensions of technology
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integration in teacher education. These findings suggest that attitudes such as optimism and innovativeness are

not only desirable traits but essential foundations for developing advanced digital teaching skills.
Practical Recommendations

Teacher education programs should go beyond technical training and invest in cultivating technological readiness
early in the curriculum. Courses should include opportunities to foster optimism and innovativeness, such as
project-based learning, design tasks, and reflective practices around technology use. Policymakers should also
ensure that efforts to provide device access are paired with interventions that support teachers' emotional and
cognitive readiness for technology. Finally, educators should treat digital material design not merely as a technical

task but as a pedagogical process that requires confidence, creativity, and adaptability.
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