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Abstract

With the expansion of the use:of artificial intelligence-based technologies in
education, teachers’ ability to utilize these capabilities for designing
interactive, and intelligent  learning activities has become increasingly
important, especially in the education of students with special needs, where
flexible instructional design plays a fundamental role. In this regard, the
effective use of these capacities largely depends on teachers’ level of Al
literacy. Accordingly, the present study aimed to investigate the relationship
between the four ‘components of Al literacy among special education
teachers, including cognitive, behavioral, affective, and ethical dimensions,
and the extent towhich they use these capabilities in instructional activity
design. In terms of purpose, this study was applied, and in terms of method,
it was descriptive-correlational and survey-based. The statistical population
of the study consisted of ¢¢+ special education school teachers in Alborz
Province, of whom Y ¢Y were selected through convenience sampling based
on accessibility, willingness to participate, and completeness of the returned
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questionnaires. Data were collected using the Al Literacy Questionnaire
developed by Ng et al. (Y+Y)) and a researcher-made checklist, and were
analyzed using Pearson’s correlation coefficient and multiple regression
analysis. The results showed that there was a positive and significant
relationship between teachers’ level of Al literacy and the extent to which
they used Al capabilities in instructional design (P < +,+Y). In addition,
regression analysis indicated that the cognitive, behavioral, and ethical
components were significant predictors of this variable, whereas the
affective component was not significant. The findings highlight the necessity
of designing professional development programs for teachers—programs
that, in addition to technical skills, also address the enhancement of
conceptual knowledge, practical competencies, and ethical considerations in
the use of this technology.

Keywords: Al literacy, instructional design, intelligent interactive
activities, special education teachers.

Extended Abstract
V. Introduction

In recent years, meeting the educational needs of students with special
educational needschas received¢increasing attention within education
systems: worldwide. Within the framework of inclusive education,
UNESCO (Y : Y°) emphasizes that all children, regardless of physical,
intellectual, social, or linguistic differences, should have access to
quality educational @pportunities. Achieving this goal requires flexible
instructional approaches that accommodate individual differences and
facilitate active participation. In this context, intelligent technologies
have created new possibilities for designing interactive and adaptive
learning environments (Rashmi, Y+YY). Artificial intelligence (AI)-
based technologies can support personalized learning, automate
routine educational tasks, provide timely feedback, and improve
accessibility. These capabilities are particularly relevant to students
with diverse learning needs, including those with autism spectrum
disorder, dyslexia, and physical disabilities (Holmes et al., Y+YY;
Marino et al.,, Y+YY). Recent developments in generative Al and



adaptive learning systems have further expanded opportunities for
personalized and multimodal educational support (Farhah et al.,
Y .Yo) However, the educational value of these technologies depends
not only on their technical capabilities but also on how teachers select,
design, and integrate them into instructional processes (Kandlhofer et
al., Y+)7). Consequently, teachers’ knowledge and professional
competencies in using Al have become increasingly important. Al
literacy is therefore viewed as a multidimensional competence
encompassing cognitive, behavioral, affective, and ethical dimensions.
These dimensions involve understanding Al concepts and capabilities,
practical ability to use Al tools, attitudes and confidence toward Al,
and awareness of ethical issues such as privacy, security, fairness, and
social responsibility (Ng etal., Y+ Y)V).

The present study was grounded in..complementary theoretical
perspectives, including Vygotsky’s social conmstructivist theory, the
Technological Pedagogical Content:Knowledge (TPACK) framework,
Universal Design for Learning (UDL), and diffusion of innovations
theory. Together, these perspectives provide a basis for understanding
Al-supported technologies'.as “potential digital scaffolds, the
integration of technological knowledge with pedagogical and content
knowledge, the design of accessible learning environments, and the
role of ‘teachers’ knowledge and perceptions in technology adoption
(Mishra & Koehler,.Y++1; CAST, Y+)A; Rogers et al., Y+ ¢).Despite
the growing use of Alin education, empirical evidence regarding the
relationship:between teachers’ multidimensional Al literacy and their
practical use of Al in instructional design remains limited, particularly
in the context of special education in Iran. Previous research has
largely focused on the technical capabilities of Al, its effects on
learners, or teachers’ general attitudes toward the technology
(Williamson & Eynon, Y:Y+; Wang et al.,, Y:YY). Therefore, the
present study examined the relationship between special education
teachers’ Al literacy and their use of Al capabilities in designing
interactive educational activities for students with special educational
needs.

Research Question(s)
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V. Is there a significant relationship between special education
teachers’ overall Al literacy and their use of Al capabilities in
designing interactive educational activities?

Y. Are the affective, behavioral, cognitive, and ethical dimensions
of teachers’ Al literacy significantly related to their use of Al
capabilities in instructional design?

Y. To what extent do the four dimensions of Al literacy uniquely
predict teachers’ use of Al capabilities in instructional design?

Y. Literature Review

Research on Al in special education indicates that intelligent
technologies can support personalized learning, accessibility, learner
engagement, and instructional adaptation (Marino et al., Y:YY¥;
Holmes et al., Y+ YY). Nevertheless, effective.implementation depends
substantially on teachers’ competencies and their ability to integrate
technological capabilities ‘with sound instruetional decisions (Luckin
& Cukurova, Y+)9). Recent studies have emphasized the importance
of teachers’ Al readiness_and. literacy, while also highlighting
cognitive, pedagogical, ethical, and contextual dimensions of Al
integration (Wang et al., Y+YY; Kundu et al., Y+Y9).Existing studies
have nevertheless paid relatively limited attention to the relationship
between specific dimensions of Al literacy and teachers’ actual use of
Al in instructional design. In special education, this gap is particularly
important because Al-supported practices may involve sensitive
learner information, accessibility requirements, algorithmic bias, and
equity concerns. Recent reviews have identified both the potential of
Al to improve accessibility and personalization and the continuing
institutional, technical, and ethical barriers to its implementation
(Dumitru et al.,, Y+Y1). In Iran, existing studies have examined
specific Al applications, technological barriers, and digital literacy,
but empirical evidence concerning the multidimensional Al literacy of
special education teachers and its relationship with practical
instructional use remains limited. The present study addresses this gap
by examining both the overall relationship and the unique predictive
contribution of four Al literacy dimensions.



Y. Methodology

This applied study employed a quantitative, descriptive-correlational
survey design. The statistical population consisted of ¢ ¢+ teachers and
staff members working in special education schools and
comprehensive special education centers in Alborz Province, Iran,
during the Y:Y¢-Y«Yo academic year. Participants were recruited
through convenience sampling, with attention to variation across
educational districts, school types, and educational levels. Inclusion
criteria required direct teaching experience with'students with special
educational needs and at least some familiarity ‘with or previous
experience using Al-based tools in teaching and learning. Participants
with no practical familiarity with Al applications. in instructional
design, implementation, or assessment were excluded.

Questionnaires were distributed to )1+ participantss After incomplete
or invalid responses were removed and YA participants who did not
meet the inclusion criteria.were excluded, data from )£V participants
were retained for the final analysis. The sample consisted of 1),Y7
female and YA,V7/ male teachers, with a mean age of ¥),¢1 years (SD
=1,+2) and mean teaching experience of ¢,¢+ years (SD = Y,)1).Two
instruments were used. Teachers’ Al literacy was assessed using the
Al Literacy Questionnaire developed by Ng et al. (Y+Y)), comprising
four dimensions: affective, behavioral, cognitive, and ethical literacy.
A researcher-developed checklist was used to assess teachers’ use of
Al capabilities in instructional design. The checklist was developed
based on the relevant literature and covered six domains: multimedia
content generation, learning personalization, learner engagement,
development of higher-order cognitive skills, learning assessment, and
accessibility and flexibility. Its content validity was evaluated by )
experts in educational technology and special education, yielding an
overall content validity index of +,A%.Data were analyzed using
descriptive  statistics, Pearson’s correlation coefficient, and
simultaneous multiple regression in SPSS version Y1. Prior to
regression analysis, assumptions concerning the normality of
residuals, independence of errors, and multicollinearity were
examined. The Durbin—Watson statistic was ),VY, while variance
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inflation factor values ranged from ),%+ to ),%), indicating no
substantial multicollinearity problem.

¢, Results

The results showed a positive and statistically significant relationship
between teachers’ overall Al literacy and their use of Al capabilities
in instructional design (r = .°YY, p <.+V). All four dimensions of Al
literacy were also positively and significantly correlated with Al use.
The correlations were .£1) for affective literacy, .£Y) for behavioral
literacy, .£V'Y for cognitive literacy, and .£YY for ethical literacy (all p
< .*)).A simultaneous multiple regression analysis showed that the
overall model was statistically significant, F(¢, YYV) = V&,V p <
.++). The four dimensions of Al literacy jointly explained: Y4,¥7% of
the variance in teachers’ reported use of AI capabilities in
instructional design (R? = .Y4Y; adjusted R2= .YV¥).When the shared
variance among the four dimensions was controlled, behavioral
literacy significantly predicted Al use (p =Y+, p = .+ £¢), as did
cognitive literacy (B = YV, p=.+)¢) and ethical literacy (B= .Y+, p=
YY), In contrast, affective literacy did not make a statistically
significant unique contribution to the regression model (B = .+ £, p =
V), Thus, although affective literacy was significantly related to Al
use at the bivariate level, it did not explain additional unique variance
after the. cognitive, ‘. behavioral, and ethical dimensions were
simultaneously considered.

¢, Discussion

The findings indicate that teachers with higher levels of Al literacy
tend to report greater use of Al capabilities in designing interactive
educational activities. This finding is consistent with research
emphasizing the importance of teacher competence in translating the
potential of educational technologies into meaningful instructional
practices (Ding et al., Y+Y¢). The findings can also be interpreted
through the TPACK framework, in which effective technology
integration depends on the interaction of technological, pedagogical,
and content knowledge (Koehler et al., Y+:)Y).Among the four
dimensions, cognitive literacy had the largest standardized regression



coefficient. This finding suggests that conceptual understanding of Al
may be particularly important for enabling teachers to recognize the
capabilities and limitations of Al tools and make informed
instructional decisions. Behavioral literacy was also a significant
predictor, emphasizing that practical competence is necessary for
translating knowledge into actual instructional practices. In special
education, such competence may help teachers use Al capabilities for
personalization, interaction, assessment, and accessibility.

The significant contribution of ethical literacy is‘also noteworthy. Al-
supported educational practices may involve sensitive learner data and
concerns related to privacy, fairness, transparency, .security, and
algorithmic bias. Ethical awareness may. therefore be an, important
component of responsible Al integration. in ‘special education
(Horikoshi & Majumdar, Y+YY).The affective dimension showed a
significant bivariate relationship with Al use but“did not make a
significant unique contribution in the regression model. This finding
should not be interpreted. as indicating that teachers’ attitudes,
confidence, or motivation are unimportant. Rather, positive attitudes
may not independently translate into instructional use when cognitive
knowledge, practical competence,m and ethical awareness are
considered simultaneously. . The interrelationships among these
dimensions suggest that affective factors may potentially influence Al
use indirectly through the development of cognitive and behavioral
competencies. This possibility requires further examination using path
analysis or structural equation modeling.

1. Conclusion

The present study demonstrates that Al literacy is significantly
associated with special education teachers’ reported use of Al
capabilities in instructional design. Overall Al literacy was positively
related to Al use, while behavioral, cognitive, and ethical literacy
made significant unique contributions to predicting teachers’ use of Al
capabilities. Although affective literacy was positively correlated with
Al use, it did not provide a significant unique contribution when the
other dimensions were simultaneously considered.These findings
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suggest that professional development for special education teachers
should move beyond the introduction of individual AI tools and
address multiple dimensions of Al competence. In particular, training
should combine foundational AI knowledge, hands-on instructional-
design experience, and ethical awareness. However, because the four
dimensions explained Y49,Y7Z of the variance in Al use, other
contextual factors, such as technological infrastructure, institutional
support, school culture, and teachers’ access to professional learning
opportunities, should also be considered.The study has several
limitations. Convenience sampling and the restriction of the sample to
special education settings in Alborz Province limit the.generalizability
of the findings. In addition, excluding teachers with no prior
familiarity with Al limits direct generalization to'teachers who have
never used Al. Finally, the researcher-developed checklist, despite
having demonstrated content validity, requires. further validation
across different samples and educational contexts. Future studies
should therefore examine: these relationships using larger and more
diverse samples and longitudinal or structural models.
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