International Journal of Artificial Intelegence Research ISSN 2579-7298
Vol. 8, No. 2, December 2024

Cultural Change of Mathematics Teachers' Views On
Technology: Navigating the Artificial Intelligence Revolution

Niken Wahyu Utami®?, Laela Sagita*?, Rina Dyah Rahmawati®3, Heri Nurdianto®*

2Universitas PGRI Yogyakarta, JIn.PGRI 1 No.117 Sonosewu Kasihan Bantul, Yogyakarta 55183, Indonesia

b Universitas Negeri Yogyakarta, JIn.Colombo No.1 Karang Malang Catur Tunggal Depok Sleman, Yogyakarta 55281, Indonesia
! niken@upy.ac.id*; 2 laela@upy.ac.id; ® rinadyah_r@upy.ac.id; * herinurdiyanto@uny.ac.id

* corresponding author

ARTICLE INFO ABSTRACT

o The development of technology related to Artificial Intelligence is
A“"?'ez';;"ry - growing rapidly, and one of its implications is teaching mathematics in
223?;:3 2 /j:’;ezoz 44 the classroom. Therefore, it is necessary to conduct research on the
Accepted 20 Sep 2024 per_s_pe_ctiv_e of _mathematics teachgrs in addres_sing the _develop_ment of

artificial intelligence (Al) used in mathematics learning. This study

examines the role of Al technology in facilitating pedagogical reform in

Eeywwds mathematics education from the perspective of teachers. Through a
ultural change . . .. . . . s

Artificial Intelligence questionnaire distributed to mathematics teachers, this paper identifies
Teachers’ perspective teachers' perspectives on the development of Al and its use in their
Lesson planing classrooms. A total of 56 mathematics teachers participated in this study.
Technology In addition to the five-item questionnaire, an open-ended questionnaire

was also provided. A number of Al that teachers use in their teaching are
also mentioned in this paper. The paper also discusses the challenges
mathematics teachers face when using Al in mathematics lesson planning
in their classrooms. It concludes that mathematics learning using Al has
significant potential to improve students' competencies by equipping
them with essential skills for the digital age.

This is an open access article under the CC-BY-SA license.

1. Introduction

The rapid evolution of both Al and traditional technologies. The development of technology affects
various sectors of life, including education. Technological development affects education, and vice
versa; education also affects technological development. The reciprocal relationship between
education and technology goes hand in hand. Artificial Intelligence (Al) offers exciting possibilities
that could transform traditional teaching methods. Integrating Al in the classroom is more than just a
tech upgrade; it signifies a cultural shift in how educators view and use technology. Artificial
Intelligence (Al) is changing how we interact with technology and live our lives. It can potentially
revolutionize education, particularly teacher education [1].

Teaching is a dynamic profession, even more so today. The rapid growth of new technologies is
transforming education and posing new challenges. Today, almost all teachers utilize some form of
presentation software. They have various ways to interact with students through email, mailing lists,
instant messaging, blogs, and online videos [2]. However, the development of technology used in
education by teachers is still mainly limited to traditional forms of technology that do not utilize Al,
such as computers, tablets, mobile phones, and others. However, the use of Al in education has
recently begun to flourish. Various studies show that Al is used in designing learning [3] and as a
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classroom activity tool [4], [5]. As a learning evaluation tool [6], some even go beyond replacing the
teacher's duties [7].

Various studies on the use of Al in education are conducted in various fields, including learning
English [8], [9], [10], [11]. Al is also found in music teaching [3], [4], [12], [13], [14], sciences [15],
[16], and maths [17]. A study also proved that Al is better than humans at carrying out certain detailed
tasks and navigating large amounts of factual knowledge [2].

Research shows that teachers' attitudes towards Al play a crucial role in its practical use in the
classroom. Teachers' perceptions of Al greatly influence their willingness to use these technologies in
teaching [18]. This highlights the importance of fostering a positive outlook towards Al to ensure its
successful implementation. Furthermore, integrating Al into education requires rethinking the
teacher's role [7]. As Al takes over more administrative [11] and repetitive tasks, teachers can focus
on meaningful student interactions [10], fostering critical thinking [19], creativity [19], and problem-
solving skills [20].

With its foundation in logic and problem-solving, mathematics is at the cutting edge of this change.
Traditionally, teaching mathematics has relied on a straightforward, step-by-step approach to explain
concepts [21]. However, Al brings a new dynamic, adapting to individual student needs [22], [23],
providing instant feedback [23], [24], [25], and offering fresh ways to tackle math problems.
Mathematics teachers now face the challenge of incorporating these advanced technologies into their
teaching while staying true to their educational philosophies. This shift enhances the learning
experience and reshapes the professional identity of mathematics teachers.

Despite the potential benefits, adopting Al in mathematics education comes with challenges [9],
[26]. Concerns about data privacy, the digital divide, and the adequacy of teacher training are
significant barriers that need addressing. There is a need for comprehensive professional development
programs to equip teachers with the necessary skills and confidence to use Al effectively.

In conclusion, the cultural change in mathematics teachers' views on technology, especially Al, is
a complex process involving overcoming resistance, rethinking teaching approaches, and addressing
practical challenges. As we navigate the Al revolution, we must support teachers through ongoing
professional development and create an environment that embraces technological innovation while
maintaining educational values. Al is a leap across creative and innovative thinking in various fields,
including mathematics education [27]. On the other hand, learning mathematics using Al has pros and
cons for teachers and students. Concerns about the use of Al have been related to ethics. The next
guestion concerns teachers' attitudes towards Al, including maths teachers' knowledge of Al. This
research reveals how maths teachers' understanding of Al, the utilization of Al in mathematics
classrooms, and maths teachers' attitudes towards Al.

2. Method

2.1. Research Method

This study aims to reveal how maths teachers' understanding of Al, utilization of Al in mathematics
classrooms, and maths teachers' attitudes towards Al. To gather the data, the researcher conducted a
study on how maths teachers' understanding of Al, utilization of Al in mathematics classrooms, and
maths teachers' attitudes towards Al through questionnaires to mathematics teachers, with the
following grid (see Table 1).

Table 1. Questioner Grid of Mathematics Teachers' Views on Al
Aspect Indicators
Maths teachers' understanding of ~ Mathematics Teachers recognise Al
Al Mathematics Teachers aware of Al applications in education
Utilization of Al in the Mathematics Teachers use Al to support learning
mathematics classroom Mathematics Teachers use Al for evaluation
Maths teachers' attitudes towards Mathemat!cs Teachers find Al hel.p'ful _ _
Al Mathematics Teachers have a positive view on the future of Al in
education
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In addition, we also added an item in the questionnaire that contains open-ended questions about
the Al teachers use and teachers' efforts in learning Al in training.

2.2. Data Collection

Data was collected through a questionnaire through Google Forms and distributed through the
WhatsApp group of teachers. Based on the results of the questionnaire distributed, data was obtained
from 56 teacher respondents who teach mathematics, most of whom came from Yogyakarta (21%),
Bantul (21%), Sleman (13%), and others from various other cities.

2.3. Data Analysis

Two data types are obtained through the distributed questionnaires, i.e., data derived from closed-
ended questions and data derived from open-ended questions. Data from closed-ended questions
(quantitative data from surveys) was processed with descriptive statistics, which included
summarising the data, the percentage of teachers who experienced it (frequency distribution), and the
mode of the data obtained. Meanwhile, data derived from open-ended questions were processed to
complement the closed-ended questions and analyzed descriptively.

3. Results and Discussion

This study explored the existing use of Al in mathematics teaching and learning in schools. To
answer the research question, a questionnaire was used to explore mathematics teachers' knowledge,
utilization, and attitudes toward using Al in mathematics learning.

3.1. Teachers’ Knowledge of Al

Over half of the teaching staff surveyed indicated awareness of Al, with over a quarter
demonstrating recognition of the technology. A mere 11% of teachers indicated they were aware of
Al, with no respondents stating that they were unfamiliar with the concept. As illustrated in Figure 1
(blue line), mathematics teachers demonstrate an awareness of Al.

Math Teachers' Knowledge of Al

30% %

10% 1
5

Recognize Know Familiar
———Maths teacher recognises Al
———Math teachers’ knowledge of how Al is used in education

Fig. 1. Mathematics Teacher’s Knowledge of Al

Almost three-quarters of teachers indicated that they were aware of the utilization of Al in
education. In comparison, 27% of the same group reported that they were conversant with the
application of Al in this domain. A mere 5% of teachers indicated awareness of the use of Al in
education, while no teachers stated a lack of understanding. Mathematics teachers' awareness about
using Al in an educational context is illustrated in Figure 1 (red line).

The results demonstrate that most mathematics teachers are aware of Al, with over half indicating
that they possess knowledge of Al and over a quarter reporting familiarity with Al. A mere 11% of
respondents identified Al as the technology in question, with none indicating a lack of understanding.
In terms of the application of Al in education, nearly three-quarters demonstrated sufficient
knowledge, over a quarter exhibited awareness, and only 5% identified its utilization. None of the
teachers surveyed indicated that they were unaware of the educational applications of Al.

3.2. Utilization of Al in Education

Most teachers (52%) frequently employ Al applications to prepare lessons, whereas a minority
(5%) invariably utilize them. Most teachers (30%) occasionally utilize Al, while 13% do so
infrequently, and none indicated that they never employ it (blue line). Most teachers (64%) frequently
utilize Al to enhance classroom learning activities, with a notable proportion (18%) employing it
occasionally. A smaller percentage of respondents indicated that they rarely (7%) or never (4%) utilize
Al for this purpose, while 7% stated that they always do so (red line). A considerable proportion of
teachers (52%) frequently employ Al to provide student feedback. A similar proportion of teachers
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(11%) utilize Al to provide feedback, either occasionally or never, while 5% do so infrequently and
11% do so consistently (yellow line).

The graph illustrates that a considerable number of teachers frequently employ Al in their
pedagogical practice, particularly for the preparation of lessons and the facilitation of classroom
activities. Providing feedback to students via Al is also a common practice, albeit with a more diverse
range of frequencies. The most frequently occurring response across all three Al applications was
"often." The lowest frequency was consistent 'never," indicating that most teachers incorporate Al into
their teaching in some capacity.

Teachers Use Al to Support Learning

Fig. 2. Mathematics Teacher’s Utilization of Al for Learning

Most teachers (52%) utilize Al applications regularly for lesson preparation, with a further 30%
employing them occasionally. Only 13% of respondents indicated that they rarely utilize Al, while a
small proportion (5%) said they always do so. A significant proportion of teachers (64%) frequently
integrate Al into their classroom learning activities. 18% of teachers do so occasionally, while a
smaller number (7%) or even a minority (4%) rarely or never do so. A minority of respondents (7%)
indicated they use Al for classroom learning activities.

Additionally, Al provides feedback, with 52% of teachers doing so frequently. A smaller
proportion of respondents (11%) indicated that they sometimes or never use Al for feedback, with 5%
stating that they rarely do so and 11% indicating that they always do. The data demonstrates the
pervasive use of Al in pedagogical contexts, particularly for lesson preparation and classroom
activities. The most common frequency of use across these applications is "often."”

Most teachers (52%) frequently employ Al for assessment purposes. A notable proportion of
teachers (34%) occasionally utilize Al for assessment purposes, whereas a relatively small number of
teachers (14%) seldom, if ever, employ this technology in this capacity. A minority of respondents
(4%) indicated they always employ Al for assessment purposes (represented by the blue line). A
considerable proportion of teachers (46%) frequently employ Al to evaluate teaching methodologies.
Most respondents (30%) indicated that they occasionally utilize Al. A minority of teachers indicated
that they rarely (14%) or always (5%) employ Al to evaluate teaching methods. None of the
respondents reported ever utilizing this technology (red line). The graph illustrates that a considerable
number of teachers incorporate Al into the evaluation process for both assessment and the assessment
of teaching methods. The category "often" represents Al's most frequently utilized frequency in
assessing and evaluating teaching methods, with 52% and 46%, respectively. The "never" category
was the least often used for both purposes, with 2% for assessment and 0% for evaluating teaching
methods. The utilization of Al for assessment was observed to occur with slightly greater frequency
than that of Al for the evaluation of teaching methods, with a higher percentage of responses indicating
the former to be employed 'often' (52% vs. 46%). Nevertheless, a more significant proportion of
teachers utilized Al to evaluate teaching methods consistently, as opposed to its use in assessment
(5% vs. 4%).

Teachers use Al for evaluation

Fig. 3. Mathematics Teacher’s Utilization of Al for Evaluation
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A significant proportion of teachers (52%) frequently employ Al for assessment purposes, while a
further 34% utilize it on occasion. A small proportion of respondents indicated that they rarely (14%)
or never (2%) utilize Al for assessment purposes. Additionally, 4% of respondents indicated they
always employ Al for assessment. The evaluation of teaching methods: Most teachers (46%)
frequently employ Al to evaluate teaching methods, while a third (30%) do so occasionally. A smaller
proportion utilize Al less regularly, with 14% doing so rarely and 5% doing so regularly. The category
of "often" was the most frequently occurring response for the frequency of Al utilization in assessing
and evaluating teaching methods. The use of Al for assessment purposes is slightly more prevalent
than its use for evaluating teaching methods.

The survey results, which included open-ended questions about the use of Al, indicated that most
teachers reported utilizing ChatGPT and Gemini. In addition, the respondents stated that they had
received Al-related training, including at the Gemini Academy, on using Al (Copilot), creating Al-
based learning materials, GPT chat workshops, and training on using Piloting, among other topics.

3.3. Teachers Attitude Towards Al

The majority of teachers hold a favorable view of Al technology in education. Most teachers
strongly agree that Al is useful and believe it can enhance the quality of learning. 46% of respondents
agreed with the assertion that Al is helpful, while 57% expressed the belief that Al has the potential
to enhance the quality of learning. A mere 4% of respondents expressed disagreement with the
assertion that Al is helpful, while no one disagreed with the proposition that Al can enhance the quality
of learning.

Teachers Find Al Helpful

853

14%
i 2%
Stroangly Disagrea Meutral Agree  Strongly Agree
disagres
e Teachers find it helpful with Al technology in education
——Teachers balieve that Al can help imprave the gualty of leaming

Fig. 4. Mathematics Teacher's Find Al Helpful

A significant proportion of teachers hold a favorable view of Al technology in education. Most
teachers concur or strongly concur that Al is beneficial, with the highest level of agreement observed
in the belief that Al can enhance the quality of learning (57%). There is minimal opposition to
integrating Al in education, as evidenced by the absence of any respondents who selected either the
'Strongly Disagree' or 'Disagree’ options in the context of Al improving the quality of learning. The
majority of teachers hold a favorable view of Al in education. Forty-six percent of teachers strongly
agree that Al is highly beneficial in education. A significant proportion of teachers (57%) hold the
view that Al has the potential to enhance the quality of learning.

Teachers positive outlook on Al's future in education is shown in Figure 5. There is a paucity of
opposition to the integration of Al in education. Only 4% of respondents expressed disagreement with
the assertion that Al is beneficial, while 0% indicated that they believe it is not capable of enhancing
the quality of learning. A minority of teachers remain neutral or express some degree of agreement.
No teachers were neutral on the benefits of Al, while 2% were neutral on its impact on learning quality.
Overall, the data suggests strong support for integrating Al technology in education among teachers,
particularly its potential to enhance learning quality.

Teachers' Positive Outiook

on the Future of Al in Education
60%
S04 %
0%
30%
0%
10% 2% %
o

23

z 4
strongly Disagres Noutral Agree  Strongly Agree
disa

e Techers are optimistic that Al will be an important part of aducation in the future
——Teachers are wiling to lsarn more about the application of Al in teaching

Fig. 5. Mathematics Teacher's Positive Outlook on the Future of Al in Education
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The majority of teachers surveyed expressed optimism about the potential of Al to enhance
educational outcomes. Many indicated a desire to participate in Al-related training, with a subset
having already attended such training (Fig. 6.).

Mathematics Teacher's Involvement
in Al Training Activities
aways [ ]18%
often [ ] 45%
sometimes [ ] 16%
ey [ ] 14%
never [ ] 7%

0% 10% 20% 30% 40% 50%

Fig. 6. Mathematics Teacher's Involvement in Training Activities on the Use of Al in Education

Over half of the teaching staff express optimism regarding the potential of Al to become a
significant component of the educational landscape in the future. Additionally, most teachers indicate
a desire to engage in Al-related training (Fig. 5). Indeed, some have even participated in training
programs on the utilization of Al (Fig. 6).

4. Conclusion

The present study examines mathematics teachers' perspectives on Al, its utilization, and their
attitudes toward Al. Most mathematics teachers are familiar with Al and have a basic understanding
of its principles. Concerning utilization, it was established that Al is employed at all stages of the
learning process, including planning, implementation, and evaluation. With regard to attitude, the
majority of teachers evinced a favorable view of Al technology in education. The majority of teachers
surveyed expressed the view that Al has the potential to enhance the quality of learning. This extensive
support underscores the potential of Al to enhance the quality of learning and mathematics teaching
practices markedly.
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