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Assessment,

Objective: In the current era, artificial intelligence (AI) has increasingly permeated
various aspects of human life and has also emerged as a powerful tool in educational
environments. Simultaneously, the importance of developing Al literacy and
strengthening higher-order thinking skills in students to face the challenges of today's
complex world is increasingly felt. The purpose of the present study is to investigate the
impact of gamified assessment on Al literacy and higher-order thinking in students.
Methods: The research method was quasi-experimental with a pre-test/post-test control
group design. The statistical population included all students of Chabahar International
University, from whom a sample of 50 individuals (25 in the experimental group and 25
in the control group) was selected using convenience sampling and assigned to the
experimental and control groups. The data collection tools included the 32-question
Artificial Intelligence Literacy questionnaire by Ng and colleagues (2023) and the 7-
question Higher-order Thinking questionnaire by Sarmad and colleagues (2011).
Results: The data were analyzed using analysis of covariance (ANCOVA). The findings
revealed that Al-based gamified assessment had a significant effect on Al literacy (F =
39.85, p<0.05). Moreover, Al-based gamified assessment significantly influenced the
emotional, behavioral, cognitive, and ethical dimensions of students (F = 10.59, p <0.05).
Additionally, the results indicated that Al-based gamified assessment had a significant
effect on higher-order thinking (F = 12.31, p<0.05).

Conclusions: The findings of this research clearly indicate that the use of Al-based
gamified assessment is an effective tool in promoting Al literacy and developing higher-
order thinking in students. This positive impact can be attributed to the engaging and
interactive nature of gamification elements combined with the intelligent capabilities of
Al in providing personalized feedback and challenges tailored to students' learning levels.
Therefore, it can be concluded that integrating this type of assessment into educational
processes can contribute to the development of a generation of students with a deeper

understanding of Al and more advanced cognitive abilities.
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Extended Abstract

1. Introduction

With the growing impact of artificial intelligence in the world, there is an increasing need
to educate future generations to understand and utilize this technology (UNESCO, 2022).
While AI might eliminate some jobs, it will simultaneously create new employment
opportunities in the tech sector. In this context, students who master Al concepts and tools
will have greater value in their future careers. Therefore, it is essential for students to
become responsible citizens capable of using Al technologies ethically and effectively
(Chiu et al., 2021; Druga et al., 2019; Long et al., 2020; Torrance et al., 2019). Al literacy
is a new set of digital skills focused on the ability to use Al technologies and applications.
Educational frameworks such as ISTE and DigCompEdu have provided updated standards
for schools to teach the necessary knowledge, skills, and attitudes. These standards help
students confidently, critically, and safely use Al technologies (Soo et al., 2022; Vorikari
etal., 2022). Currently, schools worldwide are incorporating Al concepts into their curricula
to comprehensively and systematically develop these skills in students (Chiu et al., 2021;
Tedre et al., 2021; Torrance et al., 2019; Williams et al., 2023; Zhai, Chiu & Chai, 2022;
Yang, 2022). Wang et al. (2023) provide three reasons for the importance of research in Al
literacy: 1. Such research is crucial for understanding how humans interact with Al and
behave when using it. 2. Research can help assess users' abilities to utilize Al and establish
precise standards for evaluating these skills. 3. This research enhances Al education and
provides a comprehensive framework for designing educational programs. Al literacy, an
advanced aspect of information literacy, addresses the skills individuals need to use Al
technologies effectively in the digital world. This form of literacy does not require deep
technical knowledge of Al applications but includes four key components: 1. Understanding
Al 2. Practical use of Al, 3. Evaluation of Al applications, and 4. Attention to ethical issues
related to Al (Zhao et al., 2022). Laapsheller et al. (2023) define Al literacy as a set of
competencies that include basic knowledge and analytical evaluation of Al, as well as the
critical use of Al applications by non-expert individuals. They do not consider programming
skills part of this definition, viewing them as a separate and higher-level competency
beyond Al literacy.Unlike traditional digital tools, using Al requires understanding and
evaluating its outputs and the ability to creatively and ethically employ this technology to
generate new content. Many teachers and students still lack the necessary skills to use Al
effectively in teaching and learning. This knowledge gap is evident in areas like using Al
tools to detect or modify Al-generated texts. Moreover, the lack of Al literacy leads some
researchers to cite fabricated sources in academic papers, highlighting the need to enhance
Al awareness in universities. The absence of Al literacy can have significant consequences.
Decision-makers might unknowingly implement inappropriate Al systems in education,
which neither aid learning nor meet ethical standards. Conversely, some may entirely
prohibit Al usage due to ignorance, missing out on its potential benefits. Both approaches,
stemming from misconceptions about Al, can negatively impact students and faculty (Pease
Baker et al., 2024). Al literacy encompasses various aspects and relates to understanding
Al's capabilities, limitations, and ethical considerations. According to Southworth et al. in
2023, this awareness helps users know what Al can achieve and where it has limitations.
Additionally, making informed decisions about Al usage is a crucial part of Al literacy
emphasized by Laupichler et al. in 2022. Ultimately, for effective use of this technology,
individuals must accurately understand, analyze, and ethically interact with Al. This issue
was raised by Bijani et al. in 2024, who argued that developing Al literacy should be
balanced so users can responsibly and consciously utilize this technology. Teachers and
professors need to be familiar with Al literacy skills and comprehend them because these
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skills are essential for effective human-Al interaction and for designing and implementing
curricula in education (Nguyen et al., 2022). Al literacy is considered a general learning
skill within the educational system, playing a vital role in the learning process (Laupichler
et al., 2022; Soo & Ng, 2023). Beyond teachers, students also need a comprehensive
perspective on Al and should be able to examine it from different angles. For instance,
having Al literacy enables students to better evaluate justice, accountability, transparency,
ethics, and safety in Al systems (Ng et al., 2021). Al literacy should be regarded as one of
the primary educational goals, aiming to equip students with the ability to correctly assess
the various features and implications of Al. Nowadays, students have the opportunity to
leverage Al technologies in their learning process (Mononen et al., 2023), but to use this
technology effectively in their studies and daily lives, they need to acquire the necessary
technical skills.

2. Materials and Methods

The research method was a quasi-experimental design of the pre-test-post-test type with a
control group. The statistical population included all master's students in the field of
Educational Technology at Chabahar International University, of which 50 individuals were
selected as a sample using convenience sampling and were randomly assigned to two
groups: experimental (25 individuals) and control (25 individuals). The course on
simulations and educational games was taught over one semester in ten sessions, and the
experimental group was assessed in a quiz-based environment using Al-driven gamification
during sessions titled "Educational Simulations," "Gamification Theories," "Application of
Gamification in Education and Learning." The data collection tools included the Artificial
Intelligence Literacy Questionnaire and the Higher-order Thinking Questionnaire. Artificial
Intelligence Literacy : The research data collection tool included the 32-item Artificial
Intelligence Literacy questionnaire developed by Ng and colleagues (2023). This
questionnaire encompasses four dimensions: behavioral, cognitive, ethical, and emotional.
In the study by Rajabian Dehzireh (2024), the Artificial Intelligence Literacy questionnaire
was validated. The results indicated that the Artificial Intelligence Literacy model has an
appropriate fit (RMSEA=0.06, NFI=0.94, CFI=0.92). The reliability of the Artificial
Intelligence Literacy questionnaire was determined through Cronbach’s alpha coefficient
of 0.94, demonstrating that the questionnaire has desirable reliability (Rajabian Dehzireh,
2024). Higher-order Thinking : The Higher-order Thinking questionnaire was developed
by Sarmad and colleagues (2011). This scale consists of 7 items measured on a five-point
Likert scale (ranging from very poor to excellent), with each item having a value between
1 and 5. The questionnaire is unidimensional. In the study by Abdi and colleagues (2013),
the validity of the questionnaire was confirmed by professors and experts in this field.
Additionally, in the study by Abdi and colleagues (2013), the reliability of the questionnaire
was found to be above 0.70 using Cronbach’s alpha method.

3. Results

The data were analyzed using analysis of covariance. The research findings showed that
Al-based gamified assessment has an impact on students' Al literacy and higher-order
thinking. Al-based gamified assessment also has an impact on the affective, behavioral,
cognitive, and ethical dimensions of students.

4. Discussion and Conclusion

Gamification significantly impacts the enhancement of artificial intelligence (Al) literacy
and the development of higher-order thinking. By incorporating game elements such as
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challenges, rewards, and dynamic interactions, this innovative educational approach makes
learning more engaging and increases learners' motivation. Gamification helps in better
understanding complex Al concepts and strengthens critical and creative thinking skills
through simulated scenarios and problem-solving activities. Additionally, gamified
environments provide opportunities for practical experience and trial-and-error, leading to
deeper comprehension and knowledge retention. Collaborative and competitive group
activities further improve problem-solving and strategic decision-making abilities,
transforming learning from a passive to an active and enjoyable process. Overall, using
gamification in Al education not only promotes deeper learning but also fosters motivation,
creativity, and higher-order thinking skills, preparing learners to effectively face digital
world challenges. However, factors like access to necessary technologies and individual
learning differences can influence its effectiveness. To enhance its efficiency, it is
recommended that educational games be designed based on learners' real needs and
individual differences. Smart feedback systems and interactive content using new
technologies like virtual and augmented reality could also aid in better understanding
complex Al concepts. Future research should focus on the long-term impacts of
gamification on learning and behavioral changes.

5. Ethical Considerations
Compliance with ethical guidelines: All ethical principles are considered in this article.
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