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Article History Today, artificial intelligence is making its impact felt in education, as in all other
fields. The use of artificial intelligence in education is becoming an increasing
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were analyzed using the inductive content analysis method. The findings revealed
Keywords that the participants held positive views regarding Al-supported verbal

intelligence games. Furthermore, the participants stated that Al-supported verbal
Artificial intelligence intelligence games had positive implications for open and confirmatory inquiry,
Verbal intelligence problem-solving, scientific reasoning, and reasoning skills in education. Based on
Scientific reasoning skills these findings, recommendations were made for educators and policymakers.

Introduction

The process that began with Industry 1.0 reached an advanced stage with Society 6.0. Society 6.0 focuses on the
coexistence of humans and artificial intelligence (Cobanoglu, 2026). Al is defined as computer systems designed
to imitate human behavior (Luckin et al., 2007). With the emergence of Society 6.0, artificial intelligence has
influenced many aspects of human life, ranging from healthcare to the economy. One of the areas affected by Al
is education. The increasing influence of Al on education has accelerated its integration into educational processes
(Kolemen & Yildirim, 2025). For example, many countries, including China and Canada, have initiated efforts to
integrate artificial intelligence into their school curricula (Chiu & Chai, 2020). This technological transformation
has contributed not only to the integration of educational technologies into learning environments but also to the
development of instructional processes that support higher-order thinking skills.

Al is integrated into school curricula in two different ways: learning about Al and learning with Al (Lim, 2024;
Zhang & Aslan, 2021). The integration of artificial intelligence into educational processes in these two different
ways has reshaped teaching and learning processes (Alwaqgdani, 2024). This has enabled students to gain a unique
learning experience through Al (Prentzas, 2013). The provision of a unique learning experience through Al in
education has led countries to implement various projects (Ouyang & Jiao, 2021; Zhang & Aslan, 2021). The
primary aim of these projects is to educate individuals who are literate in AI. However, countries need not only
individuals who are specialized in a particular field but also individuals who are capable of interdisciplinary
thinking and possess reasoning, scientific reasoning, problem-solving, and critical thinking skills. Therefore,
countries have focused on various teaching and learning approaches, such as STEM, TRIZ, and gamification, that
support the development of these skills. Furthermore, with the advancement of Al technology, increasing attention
has also been given to artificial intelligence-supported digital games. This is because Al-supported games provide
feedback based on students' performance, offer content tailored to their needs, and enable the personalization of
the educational process (Cat & Huseynova, 2025). Therefore, one of the teaching and learning approaches that
has received considerable attention is intelligence games. According to Dempsey et al. (2002), intelligence games
are defined as tools used to help individuals achieve predetermined educational goals.

Intelligence games are entertaining, educational, and engaging games that support the development of individuals'
cognitive, affective, and psychomotor skills (Cagir & Orug, 2020). Games are also effective in promoting students'
participation in the educational process, increasing their motivation, enhancing their interest in lessons, and
encouraging them to learn (Bottino et al., 2013; Kacmaz & Dubé¢, 2025; Terzi & Altun, 2026). Due to these
characteristics, the integration of games into classroom environments is important for educating students as
individuals equipped with the competencies required by the age in which they live (Ayar et al., 2023). The
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acquisition of problem-solving, scientific reasoning, and reasoning skills through games also facilitates the
integration of these games into educational processes (Kurbal, 2015; Sahin & Tezci, 2023). Indeed, countries need
individuals who possess algorithmic thinking skills, are capable of solving the problems they encounter, and have
scientific reasoning skills. Individuals with these competencies are able to generate solutions to the problems they
encounter in real life (Kocagiil-Saglam & Unal-Coban, 2020). On the other hand, scientific reasoning skills are
important because they enhance individuals' research and inquiry skills (Han, 2013; Osborne, 2013).

Accordingly, it can be stated that the findings obtained in this study will make valuable contributions to future
scientific studies on Al -supported and intelligence games. Furthermore, it is anticipated that this study will serve
as a valuable reference for researchers conducting future studies on Al -supported intelligence games. Moreover,
this study is considered important because it reveals academics' views on Al-supported intelligence games. To the
best of our knowledge, no previous study has comprehensively examined the implications of Al-supported
intelligence games for open and confirmatory inquiry, problem-solving, scientific reasoning, and reasoning skills
in education based on academics' views. On the other hand, previous studies have emphasized that the use of
artificial intelligence in educational processes improves students' academic achievement, problem-solving skills,
attitudes toward lessons, interest, motivation, and learning outcomes (Ambarita & Nurrahmatullah, 2024; Garcia-
Martinez et al., 2023). In addition, there are studies reporting that intelligence games have positive effects on
problem-solving, and scientific reasoning skills (Bayaga, 2025; Baki, 2022; Cetin & Ozbugutu, 2020; Karatas et
al., 2022; Nkereuwem et al., 2023). All these considerations highlight the importance of examining the
implications of artificial intelligence-supported games for higher-order thinking skills. Therefore, this study is
expected to contribute to the literature by addressing this research gap. This situation makes it necessary to
examine the contributions of Al-supported verbal intelligence games to higher-order thinking skills from different
perspectives. By addressing this research gap, the present study aims to make both theoretical and practical
contributions to the relevant literature.

Within this framework, the purpose of this study was to reveal academics' views on the implications of artificial
intelligence-supported intelligence games for open and confirmatory inquiry, problem-solving, and scientific
reasoning skills. In line with this purpose, the main research problem was formulated as follows: “What are
academics' views on the implications of Al-supported verbal intelligence games for open and confirmatory
inquiry, problem-solving, and scientific reasoning skills?”” Based on this main research problem, answers were
sought to the following four research questions:

1. What are the general views on Al-supported verbal intelligence games?

2. What are academics' views on the implications of Al-supported verbal intelligence games for open and
confirmatory inquiry in education?

3. What are academics' views on the implications of Al-supported verbal intelligence games for problem-
solving?

4. What are academics' views on the implications of Al -supported verbal intelligence games for scientific
reasoning skills (reasoning skills)?

Method
Research Model

To comprehensively reveal all dimensions of the study, the research was conducted from a post-positivist
perspective by establishing a connection between the experimental and interpretive paradigms from ontological
and epistemological perspectives (Twining et al., 2017). Accordingly, the study was designed in accordance with
the phenomenological research design, one of the qualitative research methods, in order to comprehensively and
thoroughly reveal academics' views on the implications of Al-supported intelligence games for open and
confirmatory inquiry, problem-solving, and scientific reasoning skills.

Participants

The study group was selected using criterion sampling, one of the purposive sampling methods. In this sampling
method, the researcher selects individuals who meet specific criteria. This method provides the researcher with
speed and practicality (Yildirim & Simsek, 2016). On the other hand, in the process of selecting the participants,
not only accessibility but also several additional criteria were considered. The study group was formed by reaching
individuals who met these criteria. In this context, the following criteria were taken into consideration: (1) being
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academics with studies in the field of science education, (2) having knowledge of intelligence games, (3) having
knowledge of artificial intelligence, and (4) voluntarily participating in the study. The purpose of establishing
these criteria was to fully reveal the academics’ views and experiences regarding intelligence games in
conjunction with artificial intelligence. Accordingly, the study group consisted of 13 academics. The participants
consisted of academics working in the field of science education. The participants’ professional experience ranged
from 4 to 21 years. The participants had previous experience with artificial intelligence and intelligence games.
Of the participants, 4 were male and 9 were female. The academics included in the study group were assigned
code names.

Qualitative Data Collection Instrument
Interview Form

Within the scope of the study, a semi-structured interview form was used to elicit academics' views on the
implications of Al-supported intelligence games for open and confirmatory inquiry, problem-solving, and
scientific reasoning skills. Before the semi-structured interview form was developed, a review of the relevant
literature was conducted, and a pool of interview questions was prepared based on this review. Following the
development of the question pool, the interview form was finalized. The interview form was then submitted to
two experts who had completed their doctoral education. Necessary revisions were made to the interview form in
accordance with the experts' feedback. Following these revisions, the interview form was finalized.

Data Analysis
Analysis of the Qualitative Data

Before conducting the interviews, the academics were informed about the interview protocol and the purpose of
the study. The qualitative data were collected from the participants online. Following the detailed briefing, the
collected qualitative data were analyzed. The data were collected between June 1 and June 30, 2026, and each
data collection session lasted between 10 and 19 minutes. The data were collected based on the participants’
voluntary participation. The collected data were transcribed and converted into textual form for analysis. The
inductive content analysis method was employed to analyze the qualitative data (Patton, 2014). The qualitative
data analysis consisted of four stages: (1) preparing the transcripts, (2) analyzing the transcripts, (3) developing
themes and codes, and (4) constructing and interpreting the tables (Yildirim & Simsek, 2016). The developed
themes and codes were submitted to two independent experts. Based on the feedback received from the experts,
the themes and codes were finalized, after which they were tabulated and interpreted.

Findings
Findings Related to the First Research Question
In the first research question, academics' general views on Al-supported verbal intelligence games were examined.

Table 1. General views on Al-supported intelligence games
Theme Coda
General Views  Personalized learning (n = 4)
Cognitive skill development (n = 3)
Suitability for students' proficiency levels (n = 2)
Improving the quality of education (n = 2)
Providing feedback (n = 2)
Increasing academic achievement (n = 2)
Promoting socialization (n = 1)
Interdisciplinary integration (n = 1)
Education aligned with the demands of the contemporary era (n = 1)
Active participation (n = 1)
Enjoyable learning (n=1)
Increasing interest in technology (n = 1)
*Participants provided more than one response.
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As shown in the table, the academics stated that Al-supported verbal intelligence games have various positive
features, such as promoting personalized learning, enhancing cognitive skills, and improving the quality of
instruction. Sample responses from the academics are presented below:

P4: “When properly planned, they increase students' participation in lessons, support learning, and contribute to
the development of their cognitive skills.”

PY: “I believe that their use in education will be beneficial because they transform the learning experience into a
personalized one.”

P10: “I am optimistic about Al-supported games. Al tools can understand students' behaviors and provide more
accurate feedback.”

Table 2. Benefits of using Al-supported verbal intelligence games for students
Theme Coda
Benefits Developing problem-solving skills (n = 2)
Providing immediate feedback (n = 3)
Developing reasoning skills (n = 2)
Developing cognitive thinking skills (n = 3)
Keeping pace with the contemporary era (n = 1)
Increasing interest in lessons (n = 1)
Increasing student achievement (n = 1)
Enhancing self-efficacy (n =1)
Increasing motivation (n = 1)
Personalized learning (n = 1)
Promoting positive attitudes toward school (n = 1)
Facilitating concept learning (n = 1)
Promoting long-term learning (n = 1)
Promoting strategic thinking (n = 1)
Promoting time management (n = 1)
Supporting group work (n=1)
Developing problem-solving skills (n = 2)
*Participants provided more than one response.

As shown in the table, the academics stated that the use of Al-supported verbal intelligence games in education
offers various benefits, such as improving problem-solving, reasoning, immediate feedback, and cognitive
thinking skills. Sample responses from the academics are presented below:

P1: “I believe that the use of Al-supported games in education will contribute to students' academic achievement
and their attitudes toward school.”

P6: “They can promote more strategic thinking, time management, teamwork, and communication skills.”

P10: “Al can recognize students, analyze their development, and provide accurate feedback.”

Findings Related to the Second Research Question

Table 3. Implications of Al-supported verbal intelligence games for open and confirmatory inquiry

Theme Coda

Open and Confirmatory Inquiry Discovering one's learning style (n = 4)
Developing alternative solution strategies (n = 4)
Identifying the most appropriate solution (n = 2)
Developing self-regulation skills (n = 2)
Increasing motivation (n = 1)
Promoting systematic planning (n = 1)
Developing prediction skills (n = 1)
Learning from mistakes (n=1)
Improving decision-making skills (n = 1)

*Participants provided more than one response.
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The second research question examined academics' views on the implications of Al-supported verbal intelligence
games for open and confirmatory inquiry in education. As shown in the table, the academics stated that the use of
Al-supported verbal intelligence games in education contributes to individuals' open and confirmatory inquiry by
enabling them to discover their learning styles, develop alternative solution strategies, identify the most
appropriate solution, and acquire self-regulation skills. Sample responses from the academics are presented below:

P7: “They try to produce more systematic solutions, and their prediction skills improve. Their ability to use
artificial intelligence also improves.”

>

P12: “I think it improves thinking skills and self-regulation skills.’

P13: “Rather than offering the same pathway to every student, artificial intelligence can generate different
recommendations based on each student's performance. In this way, students can discover their own learning
strategies and recognize which methods help them achieve better results. I also believe that this will support their
self-regulation skills.”

Findings Related to the Third Research Question

The third research question examined academics' views on the implications of Al-supported verbal intelligence
games for problem-solving in education.

Table 4. Implications of Al-supported verbal intelligence games for problem-solving

Theme Coda

Problem-Solving Generating alternative solutions (n = 3)
Personalization (n = 3)
Creative problem-solving (n = 2)
Decision-making (n = 2)
Developing strategies (n = 1)
Suitability for students' proficiency levels (n = 1)
Redesigning solutions (n = 1)
Promoting reasoning (n = 1)
Receiving feedback (n=1)

*Participants provided more than one response.

As shown in the table, the participants expressed various views regarding the implications of using Al-supported
verbal intelligence games for problem-solving in education, including generating alternative solutions,
personalization, creative problem-solving, and decision-making. Sample responses from the academics are
presented below:

P10: “The student realizes that there is not only one correct solution but that different strategies can be used to
reach the same outcome, and, in doing so, discovers his or her own learning style.”

P12: “Real-time learning analytics that reveal students' responses while solving problems, their decision-making
time, and their error patterns...”

P13: “Students can discover their own learning strategies and recognize which methods enable them to achieve
better results.”

Findings Related to the Fourth Research Question

The fourth research question examined academics' views on the implications of Al-supported verbal intelligence
games for scientific reasoning skills. As shown in the table, the academics expressed different views regarding
the implications of Al-supported verbal and intelligence games for scientific reasoning skills. The participants
stated that Al-supported verbal intelligence games positively enhance scientific reasoning skills by fostering
critical thinking, analytical thinking, problem-solving, and the ability to identify alternative solutions. Sample
responses from the academics are presented below:
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Table 5. Implications of Al-supported verbal intelligence games for scientific reasoning skills
Theme Code
Scientific Reasoning Skills  Critical thinking (n = 4)
Analytical thinking (n =4)
Logical thinking (n = 4)
Problem-solving (n = 4)
Considering alternative solutions (n =2)
Personalized learning (n = 2)
Relational thinking (n = 1)
Developing self-discipline (n = 1)
Decision-making (n = 1)
Algorithmic thinking (n = 1)
Interdisciplinary thinking (n = 1)
Drawing inferences (n = 1)
*Participants provided more than one response.

P4: “Thanks to its personalization feature, it can be used particularly in special education as well as in
educational, healthcare, and research applications...”

P8: “It can improve problem-solving skills, enhance attention skills to facilitate reasoning, and increase
motivation. I think it can also support the establishment of cause-and-effect relationships.”

2

P9: “It may also be effective in supporting coding and analytical thinking skills.

P10: “Because artificial intelligence can analyze the player's strategy and develop alternative strategies in
response, students are compelled to think multidimensional, anticipate the next step, and view situations from
different perspectives.”

P13: “I believe that it can also make significant contributions to the development of applications tailored to
individual needs.”

Discussion and Conclusion

The first research question examined academics' general views on the use of artificial intelligence-supported
verbal intelligence games in education. The findings revealed that the participants stated that the use of artificial
intelligence-supported intelligence games in education improves problem-solving, reasoning, immediate
feedback, and cognitive thinking skills. The participants also emphasized that artificial intelligence-supported
intelligence games provide various benefits, including personalized learning, cognitive skill development, and
improved instructional quality. A review of the literature indicates that several studies have examined views on
the use of artificial intelligence-supported intelligence games in education (e.g., Karatas et al., 2022; Nkereuwem
et al., 2023). Gundiizalp (2021) found that digital games positively improved participants' self-efficacy and
motivation but had no positive effect on self-regulation skills. Alaswad and Nadolny (2015) emphasized that the
intentional and systematic implementation of game-based learning enhances its impact on student achievement
and motivation. Sulaiman and Amin (2026) reported that artificial intelligence-supported games improved
participants' performance. Mansur (2025) stated that artificial intelligence-supported gamification increased
students' participation in educational processes and their motivation through personalization, adaptive support,
and real-time feedback. Accordingly, it can be concluded that the findings of the present study are consistent with
those reported in the existing literature.

The second research question examined academics' views on the implications of using artificial intelligence-
supported verbal intelligence games in education for open and confirmatory inquiry. The participants stated that
the use of artificial intelligence-supported verbal intelligence games in education contributes to individuals' open
and confirmatory inquiry by enabling them to discover their learning styles, develop alternative solution strategies,
identify the most appropriate solution, and acquire self-regulation skills. A review of the literature revealed that
no studies have directly examined the implications of using artificial intelligence-supported intelligence games in
education for open and confirmatory inquiry. Therefore, this study is expected to contribute to the literature in
this respect.
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The second research question examined academics' views on the implications of artificial intelligence-supported
verbal intelligence games for open and confirmatory inquiry in education. The participants stated that the use of
artificial intelligence-supported verbal intelligence games in education contributes to individuals' open and
confirmatory inquiry by enabling them to discover their learning styles, develop alternative solution strategies,
identify the most appropriate solution, and acquire self-regulation skills. A review of the literature revealed that
no studies have directly examined the implications of artificial intelligence-supported intelligence games for open
and confirmatory inquiry in education. Therefore, this study is expected to contribute to the literature in this
respect.

The fourth research question examined academics' views on the implications of using artificial intelligence-
supported verbal intelligence games in education for scientific reasoning skills. The participants stated that
artificial intelligence-supported verbal intelligence games positively enhance scientific reasoning skills by
fostering critical thinking, analytical thinking, problem-solving, and the ability to identify alternative solution
strategies. A review of the literature indicates that there are studies demonstrating the positive implications of
using artificial intelligence-supported intelligence games in education for scientific reasoning skills (e.g., Baki,
2022; Bottino et al., 2009; Reiter et al., 2014). Kurbal (2015) emphasized that intelligence games positively
improved participants' reasoning skills. Bertizlioglu (2025) emphasized that virtual intelligence games are
effective in improving reasoning skills. In the same study, the views of the participants were also examined, and
they stated that virtual intelligence games positively improved reasoning skills. Cetin and Ozbugutu (2020)
concluded that artificial intelligence games have a positive effect on the development of reasoning skills. Sulaiman
and Amin (2026) reported that artificial intelligence-based games are particularly effective in improving memory,
reasoning, and coordination skills. Accordingly, it can be concluded that the findings of the present study are
consistent with those reported in the existing literature.

Limitations and Recommendations

This study has several limitations. First, the study was limited to academics' views on Al-supported intelligence
games. Therefore, the findings should be evaluated in relation to the academics’ knowledge and experiences
regarding intelligence games and artificial intelligence. For this reason, no experimental study was directly
conducted with academics in the present study. This constitutes the first limitation of the study. Future studies
may investigate the effects of Al-supported intelligence games by employing quantitative research methods to
examine these variables.

The second limitation is related to the dependent and independent variables examined in the study. Specifically,
the study investigated academics' views on the implications of Al-supported intelligence games for open and
confirmatory inquiry, problem-solving, and scientific reasoning skills. This constitutes the second limitation of
the study. Future research may also examine the effects of Al-supported intelligence games on different variables.
In addition, the present study provides a theoretical framework regarding the effects of Al-supported intelligence
games on higher-order thinking skills. Therefore, the findings obtained in this study are expected to provide
guidance for the development of Al-supported intelligence game applications.

The third limitation of the study concerns the study group. The study was conducted based on the views of
academics. Therefore, future studies may examine the views of different groups, such as teachers and preservice
teachers, because the views of these groups were not examined in the present study. Therefore, future research
may be carried out with different participant groups to obtain a broader perspective.
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