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This study, designed as a quasi-experimental single-group pretest-posttest model, examines changes in 
knowledge levels associated with an educational intervention designed to enhance the knowledge levels of 
university students with physical and sensory disabilities regarding the safe use of digital information and 
communication tools. Within the scope of the research, 15 students with disabilities were included in 
workshops on topics such as online dangers, digital literacy, digital addiction, cybercrime and methods of 
combating them. In the quantitative data collection process of this application, the data were obtained by pre-
test, post-test and retention test forms. According to the data obtained, the average of the pre-test applied to 
determine the level of knowledge of the participants about the safe use of digital information and 
communication technologies is 3.14; the average of the posttest is 4.40; the average of the permanence test is 
4.02. To examine whether digital security knowledge changed significantly over time, a Friedman test was 
conducted comparing pretest, posttest, and retention test scores for the entire sample (N=15). The results 
indicated a statistically significant effect of time on participants’ knowledge levels (χ²(2)=24.60, p<0.001). Post 
hoc Wilcoxon signed-rank tests with Bonferroni correction showed that posttest and retention test scores 
were significantly higher than pretest scores (p<0.01), while the difference between posttest and retention test 
scores was not statistically significant (p>0.05), indicating that the knowledge gains were largely retained over 
time. The findings reveal that the training was associated with a statistically significant increase in knowledge 
levels of knowledge of the participants about digital security and that this improvement was sustained to a 
certain extent level. As a result, the study draws attention to the risks faced by people with disabilities in 
digital environments and emphasizes the importance of educational support for them to cope with these risks. 
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1. INTRODUCTION 
 
The widespread use of digital information and communication technologies (DICT) -including internet-based platforms, social 
media applications, mobile communication tools, and online information systems- in diverse areas of daily life-ranging from 
communication and education to socialization and work activities-has brought the issue of digital security to the forefront. 
The literature on digital risks indicates that users’ unconscious or problematic use of digital technologies leads to various 
threats in online environments, including persistent surveillance, unauthorized sharing of personal information, targeting, 
othering, dissemination of reputation-damaging content, fraud, and digital harassment (Arslankara & Usta, 2020; Oğuz Özgür 
& Özkul, 2022; Karakuş, 2024; Doğan & Gündüz, 2025). Such digital risks often stem from malicious uses and largely occur 
beyond the victim’s control. Consequently, acquiring knowledge about the safe use of digital information and communication 
technologies, as well as the potential risks encountered in digital spaces, has become an imperative at both the individual and 
societal levels in today’s increasingly digitalized societies. 
 
Digital technologies, particularly internet-based communication platforms such as social networking sites, instant messaging 
applications, and online community spaces, provide not only risks but also significant opportunities in terms of social 
participation and identity construction. Individuals can reconstruct their identities, enrich their social capital, and sustain 
their social relations through digital networks without being confined to physical space (Castells, 1996; 2009). This 
transformation increasingly amplifies the role of digitally mediated communication environments in individuals’ social lives . 
According to Sherry Turkle (2011), digital environments intensify the state of “being alone together,” while simultaneously 
providing opportunities for individuals to connect with others who share similar experiences. As a result, digital spaces serve 
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as important platforms for socialization, particularly for individuals whose access to traditional forms of social interaction is 
limited by physical or social barriers. 
 
For individuals with disabilities, such digital opportunities -primarily accessed through online communication platforms and 
assistive digital technologies- contribute to enhancing social participation and preventing exclusion (Söderström & 
Hemmingsson, 2017; Yeon & Choi, 2019; Nagornaya & Nagornyi, 2023). However, alongside the opportunities afforded by the 
digital sphere, the lack of digital literacy and insufficient security measures also generate significant risks (Talan & Aktürk, 
2021; Özsarı & Deli, 2023). Therefore, acquiring knowledge about the safe use of digital information and communication 
technologies is essential for benefiting securely from the opportunities provided by digital communication tools. 
 
Research indicates that individuals with disabilities are more frequently exposed to negative attitudes in offline environments, 
such as harassment, othering, and exclusion (Emerson & Roulstone, 2014; Oğuz Özgür, 2023). These experiences are 
associated with factors such as health-related stigmatization (Blake et al., 2012), being categorized as vulnerable (Quarmby, 
2015), and persistent social stigma (Sentenac et al., 2011). With the widespread adoption of digital communication tools, such 
discriminatory attitudes have increasingly been transferred into online environments and reproduced in new forms. As a 
result, individuals with disabilities face risks of exclusion, discrimination, and abuse not only in physical but also in digital 
spaces (Gültekin & Ünal, 2021). Moreover, the anonymity afforded by online environments enables perpetrators to conceal 
their identities, thereby intensifying the prevalence of digital violence (Wells & Mitchell, 2014). 
 
Beyond these structural risks, the intensity and nature of digital technology further shape individuals’ exposure to online 
threats. Individuals with disabilities rely heavily on digital technologies to meet everyday needs ranging from education and 
health services to communication and entertainment (Chadwick et al., 2013; Caton et al., 2024). Studies show that they spend 
considerable time in online environments, particularly on social media platforms that prioritize interaction and visibility 
(Arslan & Bulut Özek, 2020; Sir & Yıldız, 2023). However, frequent engagement in such environments, when not accompanied 
by adequate digital security awareness, may increase vulnerability to risks such as digital harassment, exclusion, and 
exploitation (Şentürk & Keskin, 2018; Gültekin & Ünal, 2021). This vulnerability is further amplified among individuals with 
intellectual disabilities, for whom limited digital awareness and protective skills constitute a critical risk factor (Tan & Şenkal, 
2024). 
 
When individuals with disabilities are subjected to digital violence, they often share their experiences only with close 
acquaintances and refrain from reporting incidents to official authorities (Kowalski & Toth, 2018). This tendency toward 
informal disclosure and non-reporting reflects both a lack of knowledge regarding digital security and the inadequacy of 
effective coping mechanisms. Moreover, exposure to such risky situations is associated with adverse outcomes, including 
anxiety, depression, diminished self-esteem, and social isolation. In severe cases, these impacts may escalate to suicidal 
ideation (Didden et al., 2009; Kowalski et al., 2016; Martínez Cao et al, 2021). 
 
In this context, rather than the mere ability to be online, it is the way digital tools are used that becomes decisive in 
determining the level of digital risk. Skills such as privacy awareness, access to reliable sources, and digital behavior 
consciousness are of critical importance for ensuring a safe digital experience (Kowalski et al., 2016; Martínez Cao et al., 
2021). The literature demonstrates that structured digital literacy and digital security programs enhance such awareness 
among individuals with disabilities, thereby providing a protective effect against digital violence (Jenaro et al., 2018; Martínez 
Cao et al., 2021; Marnewick et al., 2022).  
 
However, while international studies have increasingly addressed issues of digital exclusion and cyber victimization among 
individuals with disabilities (Jenaro et al., 2018; Chadwick et al., 2022; Black & de Pablos Ortega, 2025), there remains a 
notable scarcity of intervention-based empirical research focused on enhancing digital security awareness through structured 
educational programs tailored specifically to this population. The extant literature underscores a critical gap concerning the 
long-term effectiveness and sustainability of such interventions across diverse disability types and contexts. Based on this gap, 
the present study seeks to examine the effects of a structured digital security training program designed for university 
students with physical and sensory disabilities. By employing a pretest–posttest–retention design, the study not only 
examines immediate knowledge gains but also evaluates the durability of digital security awareness over time, an aspect that 
has received limited attention in prior research. 
 
The main objective of the study is to determine whether such a program significantly improves participants’ knowledge and 
awareness regarding the safe use of digital information and communication technologies, and whether these gains are 
retained over time. To this end, the study seeks to answer the following research questions: (1) Does digital security training 
lead to a statistically significant increase in participants’ knowledge levels regarding digital safety? (2) To what extent are the 
knowledge gains sustained over time? (3) Do the effects of the training vary according to participants’ type of disability or  
prior experience with digital security problems? 
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2. METHODOLOGY 
 
This study, which aims to increase the knowledge levels of individuals with disabilities regarding digital security through 
adapted training, was conducted as quasi-experimental research using a single-group pretest–posttest design. Quasi-
experimental designs are structured research models in which full experimental control cannot be established, yet changes 
associated with an intervention can be systematically examined (Büyüköztürk et al., 2016; Sönmez & Alacapınar, 2016). In 
this study, only one experimental group was included, and measurements were carried out before the intervention, 
immediately after the intervention, and at a follow-up stage. 
 
In determining the research design, it was considered that the participant group consisted of individuals with disabilities, and 
that implementing an intervention on a control group would not be ethically appropriate. Therefore, instead of a controlled 
experimental design with random assignments, a single-group structure composed of volunteers who agreed to participate in 
the intervention was chosen. This decision was deemed more appropriate in terms of both ethical considerations and practical 
feasibility. 
 

2.1. Participants 
 
In calculating the sample size, the G*Power software was used, selecting the F test for repeated measures ANOVA (within-
subjects design). According to the power analysis, assuming a significance level of 0.05, a statistical power of 0.80, and a large 
effect size (f=0.4), a minimum of 14 participants was deemed sufficient (Cohen, 1988). Taking potential attrition into account, 
15 participants were included in the study. While this sample size is sufficient to statistically detect large effects, its l imited 
scope may restrict the detection of small- and medium-sized effects; therefore, this limitation was acknowledged as part of the 
study’s constraints. Although the sample size estimation was conducted based on a parametric repeated measures ANOVA 
model, the final analyses were performed using non-parametric methods due to the small sample size and the conservative 
analytical approach adopted in this study. While power analysis procedures for non-parametric repeated-measures tests are 
less straightforward and less commonly implemented in standard software, the ANOVA-based estimation was used as an 
approximate reference framework to determine the minimum required sample size for detecting large within-group effects. 
Given that non-parametric tests such as the Friedman test are generally slightly less powerful than their parametric 
counterparts under normality assumptions, the obtained sample size should be interpreted as providing a conservative 
estimate of statistical power. Therefore, the power analysis results are considered indicative of the study’s capacity to detect 
large effects rather than definitive evidence of optimal power under non-parametric conditions. 
 
The participant group consisted of 15 university students in Türkiye with physical and sensory disabilities, selected through 
purposive sampling using the criterion sampling technique. This approach was chosen to ensure that participants met a set of 
predetermined inclusion criteria aligned with the research objectives. The primary selection criteria were: (1) being a 
registered university student in Türkiye, (2) having a physical disability, (3) having regular access to digital communication 
tools (e.g., smartphone, tablet, computer), (4) having prior experience with digital environments (regardless of security 
awareness level), and (5) voluntary consent to participate in the entire training process. 
 
Although the literature on digital risks and digital safety awareness broadly addresses individuals with disabilities across 
different age groups and social contexts, the present study specifically focused on university students with physical and 
sensory disabilities for several methodological and practical reasons. First, university students represent a subgroup with 
intensive and routine exposure to digital environments due to academic requirements such as online learning platforms, 
digital communication with instructors and peers, and frequent use of social media and institutional digital systems (Park, 
2022a). This high level of engagement increases both their exposure to digital risks and the relevance of digital safety 
awareness as an intervention target. Second, university students with disabilities often navigate digital environments with a 
higher degree of autonomy compared to younger individuals, while still facing accessibility barriers and digital vulnerabilities 
associated with disability. This positioning makes them a particularly appropriate group for examining the effects of a 
structured digital safety awareness training. Finally, focusing on university students allowed for the implementation of an 
intensive, adapted training program and repeated measurements under ethically and logistically feasible conditions. From an 
ethical standpoint, university students represent an adult population capable of providing informed consent independently, 
thereby minimizing concerns related to guardianship or parental authorization. Logistically, the university context ensured 
consistent access to digital tools, institutional support services, and sustained participant availability, which were necessary 
for implementing an intensive multi-day training and follow-up assessment. Therefore, while the findings are not intended to 
be generalized to all individuals with disabilities, the selected sample provides a theoretically justified and methodologically 
appropriate context for examining the effectiveness of the intervention. 
 
The training required close monitoring, individual accommodation, and accessibility support, which imposed practical 
constraints on the sample size. Therefore, 15 participants were recruited who fully met the established criteria and agreed to 
participate throughout the pretest, training, posttest, and retention test phases. Detailed demographic information about the 
participants is provided in Table 1. 
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Table 1. 
Demographic Characteristics of the Participants 

Participant Gender Age Level of Education Type of Disability 
P1 Male 20 Undergraduate Mobility impairment 
P2 Female 18 Associate degree Visual impairment 
P3 Female 25 Undergraduate Cerebral palsy 
P4 Male 20 Undergraduate Developmental limb impairment 
P5 Female 22 Undergraduate Cerebral palsy 
P6 Male 29 Associate degree Developmental limb impairment 
P7 Male 20 Undergraduate Mobility impairment 
P8 Female 35 Undergraduate Limb loss 
P9 Male 18 Undergraduate Developmental motor disorder 
P10 Male 32 Associate degree Visual impairment 
P11 Male 21 Associate degree Hearing impairment 
P12 Female 18 Associate degree Developmental limb impairment 
P13 Female 20 Associate degree Cerebral palsy 
P14 Female 19 Associate degree Cerebral palsy 
P15 Female 18 Associate degree Visual impairment 

 
Accordingly, eight participants were female and seven were male, with a mean age of 21.33±5.15 years. Most of the 
participants were enrolled in associate degree programs (n=8), and the most common disability types were cerebral palsy 
(n=4) and developmental limb impairment (n=3). This diversity allowed the study to capture differentiated impacts of the 
intervention across various disability subgroups. 
 

2.2. Data Collection Process 
 
Data were collected using a demographic information form and the Digital Security Awareness Assessment Form (DSAAF) 
developed specifically for this intervention-based study. The demographic information form served to learn the basic 
information of the participants such as age, gender, education, as well as the practices of using digital communication tools. 
DSAAF was designed to assess participants' self-reported levels of knowledge and awareness about digital security before and 
after the training program; It does not function as a standard psychometric scale. The item pool was generated based on a 
review of international digital competence frameworks, particularly DigComp (Carretero et al., 2017; Vuorikari et al., 2022), 
and empirical studies on digital literacy, online safety, and disability-focused digital inclusion (Söderström & Hemmingsson, 
2017; Jenaro et al., 2018; Martínez Cao et al., 2021; Marnewick et al., 2022). 
 
The instrument consists of Likert-type items designed to capture participants’ perceived level of knowledge and awareness 
within each thematic domain. Sample items include statements such as “I know how to adjust privacy settings on social media 
platforms” and “I can recognize suspicious or fraudulent digital content.” 
 
Content validity was ensured through expert review. The initial item pool was evaluated by scholars with expertise in digital 
literacy, disability studies, and educational sociology. Based on their feedback, items were revised for clarity, relevance, and 
accessibility. Content Validity Ratio (CVR) values ranged from 0.71 to 1.00, exceeding the minimum acceptable thresholds 
according to Lawshe’s (1975) criteria. The overall Content Validity Index (CVI) was calculated as 0.92, indicating a high level 
of content validity. 
 
To examine construct validity and conduct item analyses, the preliminary version of the DSAAF was pilot tested with a sample 
of 76 university students with physical and sensory disabilities who did not participate in the main study. An exploratory 
factor analysis (EFA) was performed to explore the underlying structure of the test. The analysis revealed a unidimensional 
structure, accounting for 52.6% of the total variance. Given that the instrument aimed to measure general digital security 
knowledge for within-group intervention assessment rather than multidimensional diagnostic profiling, a single-factor 
structure was considered theoretically coherent and methodologically sufficient. Confirmatory factor analysis was not 
conducted, as the primary purpose of the instrument was not full-scale validation but the assessment of within-group changes 
in knowledge over time in a small-sample quasi-experimental design. 
 
Item-total correlations ranged from 0.42 to 0.68, indicating satisfactory item discrimination. Item difficulty indices 
(interpreted as mean item endorsement levels in Likert-type format) ranged between 0.40 and 0.85, reflecting an adequate 
distribution of item variability. Internal consistency was high (Cronbach’s α = 0.89), supporting the reliability of the scale for 
within-group change assessment. 
 
The training program was implemented over six consecutive days. On the first day, participants were informed about the 
study procedures and the pretest was administered. 
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The educational intervention consisted of interactive lessons, hands-on workshops, and digital gamification-based activities. 
The program covers the role of digital communication tools in daily life; responsible and safe use of digital technologies; 
problem solving in digital environments; information and data literacy; risks associated with online gaming and shopping; 
cybercrime and digital threats; digital addiction; virtual reality and the metaverse; and strategies for dealing with and 
reporting digital violence. The selection of these topics was shaped by the existing literature on digital risks and the evidence 
showing that individuals with disabilities primarily encounter digital threats in their everyday digital practices. 
 
During the implementation phase, particular attention was paid to individual differences among participants, including 
disability type, prior digital experience, and learning needs. Instructional materials and activities were adapted to enhance 
accessibility and comprehension, for example by using clear and simplified language, visually supported content, step-by-step 
demonstrations, flexible pacing, and repeated practice opportunities. These adaptations were intended to ensure that the 
training program was inclusive, accessible, and responsive to the heterogeneous needs of individuals with physical 
disabilities, thereby strengthening the program’s educational effectiveness and practical relevance . All 15 participants 
completed the training program in its entirety. 
 
Following the completion of the six-day intervention, the posttest was administered using the same form. To evaluate the 
sustainability of the observed knowledge gains, a retention test was conducted approximately three months after the posttest. 
All participants voluntarily completed the retention test. 
 
2.3. Data Analysis 
 
Prior to statistical analysis, the distributional characteristics of the total scores obtained from the Digital Security Awareness 
Assessment Form were examined. Given the small sample size (N=15) and the structure of repeated measurements, 
parametric test assumptions were not considered sufficient to support inferential analysis. Although skewness and kurtosis 
values fell within acceptable ranges and the Shapiro–Wilk test did not indicate significant deviations from normality (p>0.05), 
sample size limitations posed a constraint on the use of parametric procedures. 
 
Therefore, in line with methodological recommendations for small samples and repeated measures designs, non‑parametric 
statistical methods were employed. Specifically, the Friedman test was used to examine whether there were statistically 
significant differences among participants’ pretest, posttest, and retention test scores. This test is appropriate for analyzing 
related samples when parametric assumptions cannot be confidently met. When the Friedman test indicated a significant 
overall difference, post hoc pairwise comparisons were conducted using Wilcoxon signed‑rank tests with Bonferroni 
correction to identify the specific measurement points between which differences occurred. This analytical approach enabled 
a robust examination of within‑group changes in digital security knowledge over time while minimizing threats to statistical 
validity arising from limited sample size. 
 
Each item of the form used to measure the digital security knowledge levels of the participants was evaluated on a 5-point 
Likert scale, and the answer choices ranged from 1 (strongly disagree) to 5 (strongly agree). Total scores ranged from 50 to 
250, with higher scores indicating higher levels of digital security knowledge. For interpretive clarity and comparability 
across measurement points, raw total scores were transformed into mean item scores by dividing the total score by the 
number of items (50), resulting in values ranging from 1 to 5. This transformation preserved the original response metric 
while facilitating direct comparison across pretest, posttest, and retention measurements. All statistical analyses were 
performed using SPSS-27 software. 
 

3. FINDINGS 
 
Regarding the use of digital communication tools, 14 participants reported that the device they most frequently used in daily 
life was a smartphone, while only one participant indicated that they used a computer more often. In addition, 6 participants 
reported frequent use of tablets and smartwatches. These devices were primarily used for communication and interaction 
purposes (n=13), followed by information seeking and research, and, in third place, for entertainment (e.g., gaming, social 
media). Furthermore, 3 participants stated that they used these tools for work or production purposes, while five reported 
using them for educational purposes. 
 
In terms of daily usage, 5 participants indicated that they engaged with digital communication tools for approximately nine 
hours or more, 8 participants reported usage ranging between five and eight hours, while 2 participants reported a daily 
usage of approximately two to four hours. 
 
8 participants reported prior experiences with digital security problems, 1 participant indicated no such experience, 2 
participants noted witnessing problems encountered by others, and 4 stated that they were unaware of such issues. The 
reported digital security incidents encompassed, among others, the hacking of social media and online gaming accounts, 
unauthorized disclosure of personal information, duplication of payment credentials, and the installation of malware or 
viruses on computers and smartphones. 
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The mean score of the pretest administered to assess participants’ knowledge levels regarding the safe use of digital 
information and communication technologies was 3.14 (SD=0.37) out of 5 (based on mean item scores on a 5-point scale); the 
mean score of the posttest was 4.40 (SD=0.32); and the mean score of the retention test was 4.02 (SD=0.37). The score 
changes for each participant are presented in Figure 1. 
 

 
Figure 1. Mean Pretest, Posttest, and Retention Test Scores of Participants 
 
To examine whether there was a statistically significant change in digital security knowledge over time, a Friedman test was 
conducted comparing pretest, posttest, and retention test scores for the entire sample (N=15). The results indicated a 
statistically significant difference across measurement points (χ²(2)=24.60, p<0.001). Post hoc pairwise comparisons were 
subsequently performed using Wilcoxon signed-rank tests with Bonferroni correction. These analyses revealed that posttest 
scores were significantly higher than pretest scores (p<0.01), and retention test scores were also significantly higher than 
pretest scores (p<0.01). Although mean scores slightly decreased from posttest to retention test, this difference was not 
statistically significant (p>0.05), suggesting that the observed score improvements were largely maintained at the follow-up 
measurement. 
 
Descriptively, when comparing individual pretest and retention test scores, 14 participants demonstrated an increase in their 
scores, while one participant showed nearly identical scores across the two measurements. This observation is reported 
descriptively, and no inferential analysis was conducted to examine potential associations with individual or socio-
demographic characteristics. 
 
Given the very small and uneven group sizes across disability categories, inferential statistical comparisons between disability 
groups were not conducted. Instead, test scores by disability type are presented descriptively to illustrate observed patterns 
of knowledge change following the intervention (Table 2). While increases in mean scores were observed across most 
disability categories from pretest to posttest, followed by relatively stable retention scores, these patterns should be 
interpreted cautiously and not as evidence of systematic differences between disability types. For example, participants with 
mobility impairments showed an increase in mean scores from pretest (M=2.86) to posttest (M=4.07), with a slight decline at 
retention (M=3.83). Participants with visual impairments demonstrated a rise from a pretest mean of 3.39 to a posttest mean 
of 4.50, with a retention mean of 4.14. Similar improvement patterns were observed among participants with cerebral palsy 
and developmental limb impairments. 
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Table 2. 
Descriptive Statistics of Pretest, Posttest, and Retention Test Scores by Type of Disability 

Type of Disability Test Type Mean Std. Deviation 

Mobility impairment (n=2) Pretest 2.860 .265 
Posttest 4.070 .239 

Retention Test 3.830 .223 
Visual impairment (n=3) Pretest 3.393 .216 

Posttest 4.507 .195 
Retention Test 4.140 .182 

Cerebral palsy (n=4) Pretest 3.040 .187 
Posttest 4.395 .169 

Retention Test 3.980 .158 
Developmental limb impairment (n=3) Pretest 3.007 .216 

Posttest 4.420 .195 
Retention Test 4.207 .182 

Limb loss (n=1) Pretest 3.100 - 
Posttest 4.120 - 

Retention Test 3.100 - 
Developmental motor disorder (n=1) Pretest 3.200 - 

Posttest 4.780 - 

Retention Test 4.340 - 
Hearing impairment (n=1) Pretest 3.740 - 

Posttest 4.720 - 
Retention Test 4.240 - 

 
Descriptive comparisons were also conducted based on participants’ self-reported prior experiences with digital security 
problems (Table 3). Participants who reported having previously experienced digital security issues exhibited notable 
increases in mean scores from pretest to posttest, with relatively high retention scores. Participants who reported no prior 
experience or awareness of digital security problems also demonstrated improvements, though their mean gains appeared 
more modest. Participants who reported witnessing digital security problems encountered by others showed a similar pattern 
of improvement. Due to the small and uneven group sizes, no inferential statistical testing was performed for these 
comparisons, and the findings are presented solely as descriptive tendencies. 
 
Table 3. 
Descriptive Distribution of Pretest, Posttest, and Retention Test Scores by Participants’ Prior Experience with Digital Security 
Issues 

Experience with Digital Security 
Problems Test Type Mean Std. Deviation 

Yes, I have experienced (n=8) 
Pretest 2.955 .114 
Posttest 4.333 .118 

Retention Test 4.018 .139 
No, I have not experienced (n=1) Pretest 3.740 - 

Posttest 4.780 - 
Retention Test 4.520 - 

I have witnessed others experiencing (n=2) Pretest 3.200 .227 

Posttest 4.590 .237 
Retention Test 4.040 .278 

I am not aware (n=4) Pretest 3.335 .161 

Posttest 4.375 .167 
Retention Test 3.890 .197 

 
Overall, the results of the Friedman test and subsequent post hoc analyses indicate that digital security awareness scores 
increased significantly following the training in participants’ knowledge levels. Both immediate learning gains and longer-
term retention were observed. While descriptive analyses suggest that knowledge gains may vary across disability types and 
prior digital security experiences, these observations remain exploratory and require further investigation with larger and 
more balanced samples. 
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4. RESULTS, DISCUSSION AND RECOMMENDATIONS 
 
The findings of this research demonstrate that digital security awareness training produced a statistically significant increase 
in the knowledge levels of university students with physical disabilities, and that this improvement was largely sustained over 
time. The substantial rise observed between the pretest and posttest, together with the considerable retention of these gains 
at the follow-up assessment, suggests the potential value of structured, participant-centered digital security training (Figure 
1). 
 
Beyond demonstrating score differences over time, this study contributes conceptually by positioning digital security 
awareness as a dimension of digital inclusion rather than merely a technical competence. Much of the existing literature treats 
digital literacy and cybersecurity training as skill-based interventions (Turkle, 2011; Jain, 2017; Avcı & Arslan, 2019; 
Veerabathiran, 2025). The present findings support a broader framing in which digital security knowledge functions as a form 
of protective digital capital that mediates participation, autonomy, and vulnerability in digitally mediated environments. In 
this respect, the study extends discussions on digital inclusion by empirically linking accessibility-oriented instructional 
design with protective knowledge formation among university students with disabilities. 
 
Furthermore, by documenting retention over a three-month period, the study adds to intervention literature that often 
focuses solely on short-term outcomes. The findings suggest that digital safety awareness may be shaped not only by access to 
technology but also by structured pedagogical engagement, reinforcing the argument that digital participation requires both 
infrastructural and epistemic resources. The results have consistently shown that digital literacy programs that are accessible, 
contextualized, and interactive yield positive learning outcomes, particularly for individuals with disabilities (Jenaro et al., 
2018; Martínez Cao et al., 2021; Marnewick et al., 2022). However, this study differs in three respects: (1) its focus on 
university students with physical and sensory disabilities within a higher education setting; (2) the integration of 
accessibility-sensitive pedagogy into a concentrated, short-term intervention; and (3) the inclusion of a delayed measurement 
point to assess retention. These features extend prior research by highlighting the relevance of institutional context and 
instructional adaptation in shaping digital security awareness. 
 
The statistically significant differences among pretest, posttest, and retention test scores align with earlier intervention 
studies involving individuals with disabilities, which have demonstrated the positive impact of digital security–oriented 
training programs (Sivrikaya & Aygül, 2026). In this regard, the present study contributes to the literature by showing that 
even a relatively short, six-day training program can yield meaningful and enduring learning outcomes. This finding is 
particularly noteworthy given the heterogeneity of participants’ prior exposure to digital security risks. Although inferential 
subgroup analyses were not feasible due to small and uneven sample sizes, descriptive patterns suggest that experiential 
familiarity with digital risks may facilitate learning, offering useful insights for the design of future interventions.  
 
Retention test results further indicate that the knowledge acquired through the training was largely maintained over a three-
month period. Although a slight decrease in average scores was observed between the posttest and the retention test, this can 
be considered normal, suggesting that the intervention supports more than just short-term learning. Similar patterns have 
been documented in studies emphasizing the importance of relevance, experiential learning, and reinforcement in sustaining 
digital safety awareness (Nguyen et al., 2023; Berens et al., 2024). At the same time, the observed decline underscores the 
potential risk of information attrition and highlights the need for periodic reinforcement and ongoing support mechanisms.  
 
An important finding of the study concerns the discrepancy between participants’ high levels of digital device usage and their 
limited awareness of digital security risks. Although most participants reported easy access to digital technologies and 
frequent use for communication and information-seeking purposes, concerns related to data protection, privacy, and platform 
vulnerabilities were rarely articulated. This finding corroborates Biricik’s (2022) assertion that frequent digital engagement 
does not necessarily translate into digital competence. Similarly, Park’s (2022b) research emphasizes digital competence and 
security awareness as psychosocial protective factors for individuals with disabilities, particularly during periods of 
intensified digital reliance. Taken together, these findings suggest that digital accessibility alone is insufficient without the 
parallel development of critical digital awareness and security knowledge. 
 
The results of the present study are largely consistent with both national and international literature demonstrating the 
effectiveness of targeted digital education programs for individuals with disabilities (Inan et al., 2016; Atasoy & Ormanlı, 
2019; Chadwick et al., 2022; Talan & Aktürk, 2021). For example, interventions aimed at promoting digital citizenship and 
healthy online relationships have reported comparable improvements in knowledge, particularly when instruction is guided, 
interactive, and gamified (Karadağ et al., 2022). In contrast, findings from the DA4You project indicate that existing digital 
accessibility trainings are often fragmented and insufficient (Black & de Pablos Ortega, 2025). The intensive and holistic 
design of the six-day training program implemented in this study directly addresses this gap, responding to a critical concern 
identified in the literature. 
 
Descriptive analyses also suggest potential differences in knowledge acquisition and retention across disability categories 
(Table 2). These patterns indicate that disability-related factors -such as attention span, interaction with digital interfaces, and 
cognitive load- may influence engagement with training content (Demir & Şen, 2009). While participants with visual 
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impairments and cerebral palsy appeared to retain knowledge more effectively, those with mobility impairments showed a 
relatively greater decline between posttest and retention assessments. Although the limited representation of certain 
disability groups restricts generalizability, the findings nevertheless point to the importance of individualized and accessible 
instructional design. 
 
Similarly, participants who reported prior experiences with digital security problems tended to demonstrate more 
pronounced improvements following the training (Table 3). Although no statistically significant relationship was established 
between prior experience and learning outcomes, this exploratory pattern aligns with experiential learning theories, which 
emphasize the role of real-life encounters in shaping learners’ engagement with educational content (Mutlu, 2014; Peri Mutlu 
& Mutlu, 2017). Importantly, participants who had no prior exposure also benefited from the intervention, highlighting the 
preemptive value of digital safety training. These findings highlight that digital safety training can function as both a remedial 
and preventive educational tool, while further research with larger examples is needed to clarify the role of prior digital 
experience (Yiğit & Seferoğlu, 2020; Arar et al., 2022). 
 
Throughout this discussion, the findings have been interpreted using cautious and non-causal language. Given the quasi-
experimental design and limited sample size, the results should be understood as evidence of within-group change rather than 
as generalizable causal effects. Accordingly, observed differences across disability types and prior experience levels are 
presented as indicative patterns rather than definitive conclusions, in line with methodological recommendations for small-
sample intervention research (Zimmermann et al., 2019). 
 
Overall, the study demonstrates that digital security awareness training has substantial potential to enhance protective 
knowledge among university students with disabilities. However, the sustainability and magnitude of these effects appear to 
vary depending on disability type, prior experience, and engagement with digital technologies. These findings underscore the 
need for educational programs that are not only technically robust but also pedagogically adaptive, socially inclusive, and 
institutionally supported. Future research should extend this work through larger samples, longitudinal designs, and mixed-
method approaches that capture the nuanced experiences of learners in diverse digital ecologies. 
 
Based on these findings, several practical recommendations can be offered. First, higher education institutions should 
integrate digital safety awareness training into broader disability support and accessibility frameworks, moving beyond 
simply providing access to develop comprehensive digital competencies. Second, educational programs should utilize 
participatory-centered and adaptive instructional designs that consider diverse disability types, learning preferences, and 
levels of digital experience. Third, to mitigate information loss, digital safety training should be reinforced through periodic 
follow-up sessions, supplementary materials, and ongoing support. Finally, policymakers and education practitioners should 
develop interventions that recognize digital safety as a fundamental dimension of digital inclusion and equity, particularly for 
students with disabilities who may face increased risks in digital environments. 
 

4.1 Limitations 
 
This study has several limitations that should be acknowledged: 
 
First, although the Digital Security Awareness Assessment Form (DSAAF) demonstrated acceptable internal consistency 
and content validity within the present sample, the instrument has not yet undergone extensive validation across larger 
and more diverse populations. The unidimensional structure identified through exploratory factor analysis requires 
further confirmation through larger-scale studies and confirmatory factor analyses to establish structural stability and 
broader applicability. 
 
Second, the quasi-experimental single-group design limits causal interpretation. Without a control group, alternative 
explanations such as testing effects, increased familiarity with the instrument, short-term motivational influences, or 
external exposure to digital security information cannot be ruled out. Therefore, the observed score differences should 
be interpreted as within-group changes rather than definitive intervention effects. 
 
Third, the small sample size (n=15) restricts statistical power and limits generalizability. The study may not have been 
sufficiently powered to detect smaller effects or to examine potential moderating variables. As a result, the findings 
should be considered preliminary and interpreted with caution. 
 
Fourth, subgroup analyses by disability type and prior digital security experience were based on very small and uneven 
group sizes. These conditions precluded inferential comparisons and limited the ability to examine whether specific 
disability-related or experiential factors systematically influenced outcomes. Consequently, subgroup patterns are 
exploratory and require investigation in larger, stratified samples. 
 
Finally, the study relied on self-reported knowledge measures. Although changes in reported awareness were observed, 
self-report data do not necessarily reflect behavioral change in real-world digital contexts. Future research 
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incorporating behavioral assessments or longitudinal follow-up designs would provide a more comprehensive 
evaluation of digital security competence. 
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