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ABSTRACT

This paper examines the change potential within Artificial Intelligence (Al) in supporting
the inclusion of the differently abled in learning art. As a form of expression, art is very
vital in the development of creativity, emotional intelligence, and communication skills.
The standard systems of art education do not however support the diversity of needs of
students with physical, sensory or cognitive disabilities. Through the use of Al
technologies, e.g., Image-to-audio conversion, gesture recognition, speech-to-text, and
others, educators could design adaptive, accessible, and personal learning experiences.
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and self-expression as well as engagement of learners with disabilities. The research
DOI clearly uses a mixed-method design, which involves both qualitative data gained in the

process of interviews and observations and quantitative data analysis on the level of
performance and engagement of learners. It also looks at such issues as accessibility,
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1. INTRODUCTION

affordability, data privacy, as well as ethical issues in implementing Al technologies in
education. The anticipated results are that there would be better inclusivity, increased
learner autonomy, and equal access to art learning materials. Finally, the study will seek
to show how Al can serve as an agent of social innovation, last, but not least: to fill in the
gaps in educational equity and allow learners with disabilities to take part in creative
processes to their full extent.

Keywords: Artificial Intelligence, Inclusive Education, Art Education, Differently Abled
Learners, Universal Design for Learning (UDL), Adaptive Learning

Creativity, imagination, and emotional intelligence are some of the crucial aspects nurtured through art education
among learners. It offers self-expression, appreciation of other cultures and holistic cognitive growth. Nevertheless,
conventional systems of art education have not been able to meet the different needs of the differently abled learners
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Al for Inclusive Art Education for Differently Abled Learners

such as the visually, audially, cognitively, and motor impaired. This segregation limits their activities and their
opportunities of being creative. Over the past few years, the increased convergence of technology and pedagogy has
presented creative ways of solving these inequalities. One of them is Artificial Intelligence (Al), which can redefine the
concept of inclusivity in education. The Al technologies have potentials of personalizing learning experiences,
automating accessibility functions, and developing adaptive learning environments that are sensitive to the specific
needs of the students. When applied to the context of inclusive art education, Al may be an indispensable measure to
address the lack of accessibility by facilitating speech-to-text interfaces, image-to-audio conversion, and gesture
recognition interfaces. Such tools do not only increase the communication and interaction, but also enable the differently
abled learners to contribute effectively in the creative processes Navas-Bonilla et al. (2025). To give an example, the
visually impaired students will be able to perceive the visual art by listening to audio descriptions created by Al and
mobility impaired students will be able to create the digital art using Al-driven commands (either gestures or voice). The
innovations of this kind contribute to the equality of learning and artistic expression.

The principles of accessibility, diversity and equity form the philosophical base of inclusive education. Models like
the Universal Design of Learning (UDL) highlight the need to have flexible instruction that addresses the various needs
of the learners. Figure 1 shows how Al technology combines to enhance inclusive art education. In this context, Al
provides unprecedented opportunities to execute these principles as it allows creating the functions of personalization
and responsive feedback in real time.

Figure 1
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Figure 1 Integration of Al Tools in Inclusive Art Education Framework
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The systems based on Al can process the data about learners, detect personal weaknesses, and suggest specific
activities to perform which will fit the strengths and preferences of each student. This flexibility will make sure that
learners are not limited by their disabilities but rather, technology is used to enable them to be creative and discover
themselves Adeleye et al. (2024). Additionally, Al in art education is supportive of the constructivist and experiential
learning theories, which propose the involvement of active learning and building of knowledge through experience.
Through intelligent tutoring systems, augmented reality interfaces and emotion-recognition algorithms, Al enables
students to acquire knowledge through immersive learning that gives them a chance to have a dynamic interaction with
artistic content and digital space. This does not only make the motivation and engagement more significant but also
works to build cognitive and socio-emotional skills that are necessary in the lifelong learning process Ramya (2024).

2. LITERATURE REVIEW
2.1. OVERVIEW OF INCLUSIVE EDUCATION FRAMEWORKS

The purpose of inclusive education is to have all learners, irrespective of their ability, background and style of
learning, access meaningful education without being disadvantaged. The core of this strategy is Universal Design for
Learning (UDL) a research-based model created to establish flexible educational settings that support the needs of
learners with disabilities. UDL urges teachers to design the purpose of instruction, instructional approaches, materials
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and assessments so that they can be represented in more than one way, engaged in more than one way, and expressed
in more than one way . In such a way, UDL would change the paradigm of teaching in a one-size-fits-
all way to a more dynamic and learner-oriented environment - minimizing obstacles to students with disabilities or other
special needs. In addition to UDL, other universal design ideas of education like Universal Design for Instruction (UDI)
are also applicable. UDI modifies universal design concepts (originally in architecture) to pedagogy to ensure that
learning environments, materials and approaches are inherently available to virtually all learners and that the
individualized accommodations are minimized . Studies have shown that these frameworks when
deliberately integrated; by being woven into curricula and through the provision of flexible teaching approaches, lead to
equity, better learning outcomes in a richly diverse population, and the right of everyone to education.

2.2. PREVIOUS STUDIES ON AI APPLICATIONS IN EDUCATION

The application of artificial intelligence (AI) in education (also known as Al in Education or AIED) has found an
increasing scholarly audience in the past years. A massive systematic review of more than 2,200 research articles
categorized Al applications in education into four broad groups, adaptive learning and personalized tutoring; intelligent
assessment and management; profiling and prediction; and new Al-driven educational products. The most researched
of them are adaptive learning and individualized tutoring . These systems are Al based and deliver
content, speed, and feedback according to the needs of individual learners dynamically in response to their performance,
learning rate, and level of understanding. To give an example, more recent studies focus on the idea of personalized
learning tracks in which Al recommends learners resources and activities based on their strengths and weaknesses and
their prior knowledge. According to empirical findings, such Al systems have the potential to enhance the engagement
of learners, improve their achievement, and give real-time feedback, which is particularly beneficial with heterogeneous
audiences in classrooms . includes summarization of the approaches, perceived
limitations, and contextual learning of the reviewed studies. As well, Al-based intelligent assessment and management
systems have been employed to automate evaluation and monitor progress and assist in administrative duties, providing
educators with additional time to concentrate on pedagogy.

Table 1

Table 1 Summary of Literature Review

Focus / Context Approach Limitations / Gaps Noted Notes / Comments
Inclusive education broadly Systematic literature review General; not specific to art/art- Highlights need for policy and
for students with disabilities education; many studies focus on ethical frameworks for

/ special needs Anshu mainstream academic content sustainable Al integration
(2025)
Students with various Scoping review — mapping Al uses  Very general; lacks detail on modality ~ Useful for justifying use of Al
disabilities across for inclusion (visual, audio, motor) — no focus on in special-needs education
educational settings creative/arts domains broadly
Special needs / students Review / conceptual article on Al- Does not provide empirical data; Suggests Al can support
with disabilities in general based systems (expert systems, conceptual; general-purpose rather special-needs education
education adaptive tutorials, dialogue-based than art-specific broadly, but empirical
systems, learning analytics) research is needed for specific
domains
Learners with disabilities Adaptive Learning / personalized Focus on academic content (not Indicates scope for extending
(visual, auditory, cognitive instruction, generative Al for specifically arts); limited discussion adaptive Al to creative
) accessible materials of creative expression; empirical disciplines like art

evaluation may be limited

Students with visual, Qualitative study: interviews + Focus is general; lacks detailed Suggests need for more
hearing, mobility, literature review analysis of art or creative learning; domain-specific studies (e.g.
intellectual disabilities may rely on self-reported data art, music, creative
Vyapari and Nimbhore expression)
(2023)
Inclusive education settings Literature review / theoretical Non-empirical; more broad; does not Reinforces need for context-
with diverse learners analysis cover domain-specific (art) aware, inclusive Al
applications; calls attention to deployment strategies
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barriers like connectivity and
infrastructure

K-12 and higher education, Multi-modal: assistive technologies, = Not empirical research; broad scope; Useful for institutional and
including special education / adaptive learning, administrative may lack fine-grained evaluation of policy-level justification of

learners with disabilities automation, inclusive design learning outcomes or creative inclusive Al deployment
guidance domains

3. THEORETICAL FRAMEWORK
3.1. PRINCIPLES OF UNIVERSAL DESIGN FOR LEARNING (UDL)

Universal Design as a Learning (UDL) model is a model of research-based education that seeks to ensure that all
students including students with disabilities can have access to and be effective learners. The concept of universal design,
which is a discipline within the field of architecture, has become UDL: the creation of learning environments that
anticipate and accommodate the diversity of learners, primarily through proactive design instead of retrofit. It is directed
by three principles, which include multiple means of representation, multiple means of action and expression and
multiple means of engagement [slam and Based (2019). The former principle is representation, which considers the way
information is delivered, meaning that content should be offered in a variety of forms, i.e., text, audio, multimedia, and
even touch. This enables different learners to receive and process information, given that they have sensory or cognitive
needs. The second principle, action and expression aims at offering a wide variety of ways in which learners can express
their comprehension, in the form of writing, speaking, art, or technology-enhanced response Swarnamba and Revanna
(2024). Lastly, the principle of engagement promotes the adoption of various policies to arouse interest and motivation
because it is known that learners vary in their motivating and sustaining factors. The neuroscience approach of UDL is
similar to inclusive pedagogy which focuses on flexibility, accessibility, and personalization Ayala (2023). Combined with
Al technologies, UDL principles get even more effective: Al systems will be able to examine the behavior of the learners,
offer adaptive supports, and dynamically adapt the content delivery. Therefore, UDL will give the conceptual basis of
capitalizing Al in inclusive art education, where learning experiences are just, engaging, and empowering to everyone
Paul et al. (2024).

3.2. CONSTRUCTIVIST AND EXPERIENTIAL LEARNING THEORIES

Inclusive and technology enhanced learning relies on constructivist and experiential learning theory as some of its
pillars. The constructivism (founded on the contributions of Jean Piaget and Lev Vygotsky) holds that learners are active
in their knowledge building process by interacting with their environment (and not passively receiving knowledge).
Learning is thereby viewed as a sense-making process where previous experiences, social context and personal
interpretations are important factors Mulfari et al. (2021). Constructivism is all about the need to offer physical,
interactive and collaborative experiences in inclusive art education where different abled learners can experiment,
explore and express themselves without restraint. This is complemented by experiential learning as described by David
Kolb which is centered on the learning cycle which incorporates concrete experience, reflective observation, abstract
conceptualization and active experimentation. It promotes creativity and critical thinking as the model stimulates the
learner to dive deeply into the content with the help of personal experience and reflection. Experience based practices
are especially empowering to the differently abled learner as these methods are able to accommodate different sensory,
cognitive and emotional means of engagement [19]. These theories acquire new dimensions when they are combined
with Al technologies. The Al can be used to simulate environments, monitor the interaction of the learners and offer
individual feedback- improving the constructivist and experiential processes.

3.3. AI-DRIVEN PERSONALIZATION AND ADAPTIVE LEARNING MODELS

The use of Al-based personalization and adaptive learning models is a new paradigm in the contemporary
educational process, facilitating responsive, data-driven, and learner-centered learning. Based on machine-learning
algorithms and data analytics, these models track the interaction of learners and provide feedback and strengths and
weaknesses, as well as customized content. This personalization becomes particularly important in inclusive art
education, whereby the different abled learners are empowered through the ability to tailor learning instructions to their
different needs and abilities. Al systems have the capability of identifying the trends in student behaviour, interest and
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achievement to modify the complexity, pace, and format of artistic work. As an example, a visual aid can be simplified by
an Al tool to a learner with low vision or offer real-time voice support to a student with motor impairments. Figure 2
presents artificial intelligence-based personalization that helps to assist a variety of learners in an inclusive art setting.
The adaptive learning platforms facilitate proper engagement and motivation by ensuring that learners do not feel
overwhelmed and also not under-challenged through constant feedback loops.

Figure 2
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Figure 2 Model of Al-Based Personalization in Inclusive Art Learning Environments

In addition, Al personalization can be aligned with the principles of UDL because it offers a variety of engagement
and expression resources. It fosters learner autonomy where students are able to make decisions as to how they know
and show creativity. Notably, adaptive learning systems may also benefit teachers by providing information-based
feedback on the progress and requirements of learners to enable teachers to optimize learning.

4. METHODOLOGY
4.1. RESEARCH DESIGN (QUALITATIVE, QUANTITATIVE, OR MIXED)

The proposed research study will use a mixed-method research design, which is a blend of qualitative and
quantitative research designs, to thoroughly study the application of Artificial Intelligence (AI) in inclusive art education
of learners with disabilities. The mixed-method approach allows triangulating data- data collected through various
sources to confirm validity and richness of results. The quantitative part will entail organized surveys and performance
analytics of engagement, accessibility, and learning results following the implementation of Al tools. The qualitative
aspect will involve interviews, classroom observations and case studies to obtain lived experiences, attitudes, and
perceptions of learners and educators. This design is specifically applicable in educational research where both outcomes
and subjective experiences are important in comprehending the effectiveness of pedagogy and are quantifiable. It
enables the research to consider not only the role of Al tools in enhancing inclusion and creativity but also their reasons
and methods of influencing motivation of learners and creativity in the process of art-making. Combining quantitative
data with qualitative knowledge, the mixed-method framework can give a comprehensive idea on how Al can make art
education more equal and more accessible so that differently abled students can learn.
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4.2. SAMPLE SELECTION AND PARTICIPANT PROFILE

This study will also have a purposive sample to make sure that the sample is diverse and thus will be representing
the various categories of disabilities, age and level of education. Different learners with disabilities, educators of art and
advisors of the Al technology in inclusive schools and art centers will be involved in the study. The participants will be
identified in cooperation with special education schools, organizations providing disability support, and art training
programs, which already started implementing digital or Al-based tools. The sample size is estimated to be 40-60
learners with different disabilities: visual, hearing, mobility, and cognitive disabilities and 10-15 educators and 5 Al
experts. Inclusion criteria will be based on the factors of active engagement in art related education programs by the
learners and the one year experience of the educator in the field of inclusion. The versatility in the background of
participants will allow conducting an enriched comparative analysis of experiences and outcomes. Such sampling
strategy is representative, inclusive, and considers the ethical aspect of the participants in their needs.

4.3. DATA COLLECTION METHODS

The three approaches that will be used in the collection of data are semi-structured interview, classroom
observation, and testing of Al tools. Interviews - To obtain qualitative data about the experiences, challenges, and
perceptions of both learners and educators, semi-structured interviews will be held about their experiences related to
Al-assisted art education. These interviews will be taped (with their permission) and transcribed in order to be analyzed
thematically. Observations The observations will be made directly in the classroom to record the engagement,
participation, and creative output of the learners prior to the introduction of Al tools. The behavioral patterns, teacher
strategies, and the accessibility improvements will be revealed in the field notes. Al Tools Testing - Art Sessions The
chosen Al-based educational tools (e.g., image-to-audio converters, gesture recognition applications, and speech-to-text
software) will be incorporated into the art activities. These tools will be used in interaction with the learner under strict
guidance so that the researchers are able to measure the performance metrics, the usability and emotional response.

4.4. DATA ANALYSIS TECHNIQUES

The research will use both qualitative and quantitative methods of analysis in accordance with the mixed-method
research design. In the case of the quantitative data, the statistical analysis will be performed with the help of SPSS or
Excel to measure such variables as the level of engagement of the learners, their rates of completion, and their
improvements in accessibility. Significant differences between pre- and post-intervention outcomes will be identified
with the help of descriptive (mean, median, frequency) and inferential statistics (t-tests, ANOVA). The thematic analysis
will be used to analyze the qualitative data obtained due to interviews and observations. It is going to include the coding
of transcripts, determining the themes, and making sense of patterns associated with the experiences of the learners,
their attitudes to the Al tools, and inclusion perception. NVivo or any other similar program can be used to systematize
qualitative data. Triangulation will be used to provide credibility through the comparison of results achieved with the
help of various sources (interviews, observations, and performance data). Reliability will also be increased with regards
to researcher reflexivity and peer debriefing.

5. AT APPLICATIONS IN INCLUSIVE ART EDUCATION
5.1. AITOOLS FOR VISUAL IMPAIRMENT (E.G., IMAGE-TO-AUDIO CONVERSION)

The development of the Artificial Intelligence (Al) has contributed to the increased access to visually impaired
learners, especially in the field of art education. Image to audio conversion is one of the most influential innovations that
allow the visually impaired to see and understand the visual art by listening to the descriptions of the visual pieces. These
Al-based technologies apply computer vision and natural language processing (NLP) to visual information (colors,
shapes, spatial layouts, etc.) and convert it into audio descriptions of the image. As an illustration, Al-as-you-know-it
applications such as the Seeing Al by Microsoft or the Lookout by Google are capable of recognizing and describing
objects, scenes, or even emotions depicted in a painting. Figure 3 presents the workflow of visual content to audio, to
serve the visually impaired learners. Such technology can be used in an art classroom in which the visually impaired
student can be involved in art appreciation and criticism to overcome the sensory gap between eyes and imagination.
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Figure 3

VISUALLY
IMPAIRED
USER

Figure 3 Al Tools for Visual Impairment: Image-to-Audio Conversion Workflow

Moreover, to supplement these tools, tactile and multimodal feedback systems can be used to transform digital
images into textured and haptic representation which encourages more in-depth sensory participation. These
technologies not only make art democratized but they also enable differently abled learners to use their creativity with
help of other medium like sound-based or touch-based art.

5.2. AI-DRIVEN GESTURE RECOGNITION FOR MOBILITY-IMPAIRED LEARNERS

The gesture recognition technology of Al has transformed how learners with mobility issues are able to participate
in creative and expressive tasks. These systems can interpret body motions, facial expressions or even subtle gestures
as input commands using computer vision and machine learning algorithms allowing learners to create art digitally
without necessarily using the physical tools used in conventional art production. As an illustration, motion-tracking
gadgets and Al-based cameras can be used to identify head or eye movements to manipulate the brush strokes or cursor
movements on virtual art environments. These tools can have a great potential in inclusive art classrooms. Young
learners with poor motor skills are able to choose colors, shape or even brush size by using facial cues or voice
recognition, and turn their creative thoughts into a visual piece. Such projects as the Teachable Machine created by
Google or the Microsoft Kinetic-based systems have shown that these technologies are viable when it comes to assisting
artistic interaction via adaptive interfaces. Gesture recognition in art education encourages autonomy, confidence, and
engagement in learners having different abilities.

5.3. SPEECH-TO-TEXT AND TEXT-TO-SPEECH INTEGRATION IN ART CLASSROOMS

Al-driven speech-to-text (STT) and text-to-speech (TTS) technologies have already become an important means of
ensuring inclusiveness in contemporary classrooms. These tools are very important in art education because they make
it easy to communicate, participate as well as express creativity among the differently abled learners- most of them being
those who have hearing impairments, speech impairments and cognitive impairments. The speech-to-text systems are
the systems that transform the spoken word to the written forms so that students with hearing challenges can use it to
follow the given instructions or classroom discussions in real time. On the other hand, text-to-speech aids learners with
visual or reading challenges as text is read out loud, on description pages of a project or on the feedback page. These Al
systems enable learners to navigate design applications, explain visual data and use tutorials without using their hands
when integrated into digital art platforms. Indicatively, technologies like Google Live Transcribe and Natural Reader
allow communication between a teacher and a student to work in both directions, thus, overcoming language and
sensory barriers.
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6. CHALLENGES AND ETHICAL CONSIDERATIONS
6.1. ACCESSIBILITY AND AFFORDABILITY OF AI TECHNOLOGIES

Although the opportunities of Artificial Intelligence (AI) to enhance inclusivity in art education are enormous,
accessibility and affordability remains a major issue, particularly in developing countries and low-income learning
institutions. Numerous Al-based educational systems, i.e. adaptive learning systems or gesture-detection systems or
image-to-audio translators, demand expensive hardware, stable internet connection, and expert maintenance. The
financial and logistical strength of the art programs at inclusive schools and community-based art programs often falls
short of such technological and infrastructural needs. Additionally, proprietary Al solutions can be expensive due to
software license or subscription plans that do not allow long-term sustainability. This digital difference increases any
inequities that already exist in between the resource-rich and resource-poor institutions and disrupts the principle of
universal access. Another potential limitation is that educators and administrators might not have the technical
knowledge to successfully implement Al tools in the classroom, thus limiting their application.

6.2. DATA PRIVACY AND SECURITY CONCERNS

Artificial Intelligence (Al) integration in the educational process presents serious privacy and security concerns. The
Al systems usually use large data sets that include sensitive personal data, such as the biometric data, behavioral patterns
of the learners, and performance measures of the learners. This data is especially susceptible to abuse or unauthorized
access in inclusive art education, where differently abused students may make use of voice recognition, facial recognition,
or gesture recognition. Breach of data, identity theft, unauthorized surveillance are emerging as issues, particularly when
third-party vendors control Al systems that are cloud-based. Besides, ethical breaches may arise because of poor consent
tools since learners and guardians do not necessarily know how their data is gathered, stored or exchanged. This is also
made complicated by the fact that there are no uniformed data protection policies in every educational institution and
nation. In order to reduce these risks, schools and policymakers should adopt effective data governance models that
guarantee transparency, informed consent, encryption and limited access to data. The teachers should also be provided
with training in terms of ethical data handling and cybersecurity best practice.

6.3. ETHICAL IMPLICATIONS OF Al BIAS AND REPRESENTATION

Al systems are as just and non-discriminatory as data and algorithms which drive them. Algorithms bias and
representational inequity can have an extensive ethical impact in art education, where creativity and cultural identity
meet. The Als that are trained with a small or biased dataset are prone to reinforce stereotypes or lock out the
marginalized voices, especially that of persons with disability, gender, and ethnicity.

Figure 4
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Figure 4 Model of Ethical Challenges in Al Representation for Inclusive Learning
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As an illustration, an Al image recognition application may not be able to process correctly artwork made by visually
impaired students or even classify artistic work of culturally diverse individuals. Figure 4 identifies the ethical issues
that come to life due to Al representation in inclusive learning scenarios These biases may contribute to the distortion
of feedback, assessment, and accessibility tools, which will undermine the inclusive goals of educational programs. Also,
the topic of representation in Al-generated art can tend to uphold the status quo of certain cultures, which may not
consider the works of non-Western, indigenous, or disabled artists. This strengthens epistemic disparity, in which some
voices or aesthetics are underrepresented in digital educational space.

7. CONCLUSION

The introduction of Artificial Intelligence (Al) into the inclusive educational process in arts is a revolutionary change
towards the accessibility, equity, and creative empowerment of differently abled students. Students with disabilities are
usually sidelined in traditional educational models which focus on standardized ways of delivering education and
assessment. However, Al has the potential to break those walls through individualization of learning processes,
personalization and the creation of the conditions in which all learners will be able to be creative without restrictions.
Al opens up various ways of engagement and feedback with the world through various innovations, like image-to-audio
conversion to support the visually impaired, gesture-recognition devices to support the mobility-challenged learners,
and speech-to-text gadgets to assist the people with communication problems. The technologies are based on the
principle of the Universal Design of Learning (UDL) and are supplemented by the constructivist and experiential
approaches to learning, making it not only accessible but also profoundly interesting and valuable. In addition to the
applications in the classroom setting, the ethical application of Al in education requires consideration of concerns about
affordability, data privacy, and algorithmic fairness. By treating Al equipment and responsible governance, it will also be
necessary to ensure the inclusion and credibility. It is important that policymakers, educators, and technologists should
work together to make their systems innovative and socially responsible.
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