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Abstract

According to the 2022 PISA results, Indonesia's mathematical literacy score
dropped by 13 points to 366, placing it 106 points below the global average. This
decline is closely tied to students' numerical literacy skills. To address this, learning
should encourage students to solve mathematical problems through critical, logical,
and creative thinking. Interactive learning media that meets students' needs is essential
to enhance numerical literacy. The objective of this study is to develop artificial
intelligence-based interactive learning media, specifically using Mentimeter, to
improve students' numerical literacy skills. The research follows the ADDIE model
(Analyze, Design, Development, Implementation, and Evaluation), with data collected
through questionnaires and tests. The success indicators for the media include a
minimum of valid for validity, practical for practicality, and high for effectiveness. The
results show that the Artificial Intelligence-based interactive learning media was
successfully developed. The validity test averaged 93.74% in the "very valid" category,
the practicality test averaged 90.14% in the "very practical” category, and the
effectiveness test yielded an N-Gain Score of 0.71 (71.09%), classified as "high." These
findings demonstrate that Al-based interactive learning media can significantly
improve students' numeracy literacy skills.

Keywords: artificial intelligence, interactive learning media, numeracy literacy,
students’ skills, mentimeter

INTRODUCTION

The level of numerical literacy skills can be seen based on the Program for
International Student Assessment (PISA) results. Indonesia’s ranking in PISA 2022 rose
5-6 positions compared to 2018. Based on the 2022 PISA results, Indonesia recorded an
average score of 359 on reading ability, 117 points behind the global average score of 476
and down 12 points from the previous edition in 2018 (Organization for Economic Co-
operation and Development, 2023). The decline in scores in this subject has been the most
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significant in the last five editions. Regarding mathematical literacy, Indonesia's average
score fell 13 points to 366 from the previous edition of 379. This figure is 106 points
behind the global average score (Organization for Economic Co-operation and
Development, 2023). The number is indeed related to students' numerical literacy
abilities, which are the subject of this PISA assessment.

Literacy and numeracy skills are essential for providing better access to quality
education. Individuals with high numerical literacy skills have a better chance of
obtaining decent and quality work. Numerical literacy ability is a person's ability to
analyze and understand information through activities in manipulating symbols or
language found in everyday life into oral and written form to solve a problem (Ekowati
etal., 2019; Mahmud & Pratiwi, 2019; Fajriyah et al., 2019). Numerical literacy refers to
the understanding and skill in applying numbers and symbols associated with basic
mathematics to address real-life problems across various situations, interpreting data
presented in graphs, tables, charts, and other formats, and using the analysis of the results
to make predictions and informed decisions (Han et al., 2017).

People with high numerical literacy tend to participate more in economic and social
activities, increasing productivity, innovation, and sustainable development. Numerical
literacy skills also help individuals solve everyday problems and make appropriate and
wise decisions. Numerical literacy skills go beyond the ability to read and count; they
also involve applying acquired knowledge in daily life and being aware of technology
and the surrounding environment (Faiz, 2022). Numerical literacy is based on the same
knowledge and skills as mathematical competence.

Mathematics should be seen as a conceptual tool for building and reshaping
knowledge, refining and developing the critical thinking skills essential for solving real -
life problems. Understanding mathematical concepts will make it easier for students to
learn mathematics better at the next level. Inviting students to solve mathematical
problems through critical, logical, and creative thinking can help students increase speed,
understanding, organization, solving, and logical discovery in mathematics (Annurwanda
& Winata, 2021). Teaching mathematics is not just about using textbooks. However,
educators must also create learning that attracts students' attention through learning
media.

Learning media is an element of the educational system that serves to convey
messages and stimulate students' thoughts, emotions, focus, and motivation, thus
fostering the learning process. Learning media can help students improve understanding
by presenting exciting and reliable data, facilitating data interpretation, and condensing
information. One type of learning media that is able to accommodate students' needs is
interactive learning media. Interactive learning media is designed to offer interactive
learning in 3-dimensional form, graphics, sound, video, and animation, and create
interaction. The objective of this research is to create interactive learning tools that will
enhance students' numeracy skills. This study is important because it aims to boost
students' numerical skills, which will have a positive impact on individuals as well as on
society, the nation, and the state (Cohen Kadosh et al., 2013).

The essential characteristic of interactive learning media is that students not only
pay attention to the presentation of the material but also are motivated to interact during
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learning. Teachers need to be able to create engaging and innovative classroom activities,
offering students an enjoyable experience to enhance the quality of the learning process
(Annurwanda & Winata, 2021). Interactive learning media based on artificial intelligence
will be developed in this research to support this. Artificial Intelligence (Al) in education
IS experiencing increasing interest from year to year. Between 2015 and 2019, the
scientific articles on Al and education published on Web of Science and Google Scholar
represented a significant share, making up 70% of all indexed scholarly articles (Chen et
al., 2020). By leveraging the speed and accuracy of Al, students can enhance their time
efficiency and focus on the creative and analytical aspects of their assignments. The
advantages of Al in providing word suggestions, grammar corrections, and even
additional content have made it an effective assistant in optimizing final outcomes
(Lukman et al., 2023). Most students view Artificial Intelligence as a highly beneficial
tool in enhancing their learning experience, with one of the main advantages being the
ease of instant access to information and the ability for students to quickly retrieve various
sources of information relevant to their courses (Putri et al., 2023). One way to enhance
numeracy literacy skills through learning media is by utilizing interactive tools. This
involves integrating digital platforms such as Quizizz, Kahoot, GeoGebra, or Mentimeter
which offer engaging and interactive problem-solving activities. These platforms promote
active participation and make the learning experience more enjoyable. As education
develops, researchers try applying Al to interactive learning media using Mentimeter.

Mentimeter is an application that allows users to create interactive presentations.
Mentimeter can help educators interact directly with students in a more dynamic, exciting
way and gain information and opinions directly from students. This web 2.0 internet-
based Al can design presentations and add surveys, quizzes, and word clouds, which can
be accessed via smartphones, tablets, and computers (Gokbulut, 2020). Mentimeter can
ensure that all participants in online presentations remain involved and actively
participate, thereby creating a productive, interactive atmosphere. Mentimeter has been
proven to increase student interest, participation, class interaction, and engagement in
learning (Hill & Fielden, 2017; Rudolph, 2018; Gokbulut, 2020; Mohin et al., 2022).
Mentimeter's ability to conduct polls, direct interaction with participants in real-time, and
ease of accessing the application are vital in increasing student activity, participation, and
interest in learning (Mohin et al., 2022). Utilizing Mentimeter in educational settings led
to a notable rise in student attentiveness and engagement, while also fostering inclusivity
and dedication to the learning process. Mentimeter positively impacted online teaching,
with students showing more enjoyment and active participation in classroom activities
(Pichardo et al., 2021).

Factors that influenced children’s use of interactive technology focused on (a)
collaboration, (b) ability, (c) use of a stylus, (d) maturity, and (e) teachers’ skill level. A
factor known to influence children’s use of interactive technology was their affinity for
collaboration (Miller, 2018). One approach to enhancing literacy and numeracy is by
focusing on reasoning and problem-solving throughout the learning process.
Strengthening these skills involves improving students' abilities to comprehend
information, represent objects, solve problems, reason logically, provide explanations,
and interpret results effectively (Amuda et al., 2024). The results of previous research
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show that the use of Quizizz as a learning medium can enhance students’ numeracy
literacy skills in both female and male learners. This is attributed to the proven
effectiveness of Quizizz in supporting the learning process, as it has been shown to
improve focus, foster cognitive development, and stimulate creative thinking
(Saefurohman et al., 2023). The literacy and numeracy skills of students in both chemistry
and biology can be enhanced through augmented reality game-based learning (ARGBL).
This demonstrates that ARGBL has a notable influence on high school students' literacy
and numeracy abilities. Research indicates that students in the experimental group, who
engaged with mobile technology for learning, achieved higher average scores compared
to those in traditional classroom settings (Cahyana et al., 2023). If explored further,
numerical literacy skills can also be improved through flipbook learning media, learning
videos, and the use of used goods (Winarni et al., 2021; Mumpuni et al., 2022; Sandy et
al., 2022). Based on previous research findings, the researcher is interested in exploring
how the integration of Artificial Intelligence in Mentimeter-based interactive learning
media affects students' numeracy literacy skills. Therefore, the researcher aims to conduct
a study on enhancing numeracy literacy skills through the development of Mentimeter-
based interactive learning media.

METHODS

This research is the development research using ADDIE design. ADDIE design
consists of 5 stages namely Analyzing, Designing, Development, Implementation, and
Evaluation. Through this development design, it allows researchers to obtain feedback
based on continuous assessment during the development of interactive learning media
(Nadiyah & Faaizah, 2015; Dwitiyanti et al., 2020; Ranuharja et al., 2021). The focus of
this research is the development of artificial intelligence-based interactive learning media
using Mentimeter to improve students' numeracy literacy skills. Based on the research
focus, the location of this research is the junior high schools in Landak district, West
Kalimantan. The number of State Junior High Schools (SMPNs) in Landak Regency is
70 across 13 sub-districts. The small-scale pilot test was conducted in all SMPNs in
Ngabang sub-district with 12 schools.

The methods used for data collection included observation, surveys, tests, and
interviews. The research instruments include 1) observation sheet: to analyze the need for
developing interactive learning media; 2) interactive learning media validation sheet: to
measure validity; 3) interactive learning media implementation sheet: to measure
practicality; 4) test sheet: to measure students' numeracy literacy skills; 5) interviews: to
validate the results of developing interactive learning media. Validation using content
validity was carried out by 1 lecturer and 2 mathematics teachers. The practicality of the
interactive learning media was evaluated by three observers, while the effectiveness of
the learning media was measured using the N-Gain test, based on the results of the
numeracy literacy test. Through the N-Gain test, researchers can find out the extent of the
difference between students' initial and final test results.

The assessment results obtained are categorized based on the validity, practicality,
and effectiveness category tables according to Table 1, 2, and 3 below.
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Table 1. Validation Criteria

Validity Score Category

86% to 100% Very Valid
71% to 85% Valid
51% to 70% Invalid
0% to 50% Very invalid

Table 2. Practical Criteria

Practical Score Category
86% to 100% Very practical
71% to 85% Practical
51% to 70% Impractical

0% <x <50% Very impractical

Table 3. Effectiveness Criteria

N-gain Score Category
g>0,70 High

0,30 <g<0,70 Moderate
g<0,30 Low

The indicators for the success of developing interactive learning media are based
on the aspects shown in Table 4:

Table 4. Success Indicators

Success Aspect Success Indicators Success Category
Validity Level Content Minimum Valid
Language
Practicality Level  Ease of use of media Minimally
Time efficiency of use Practical
Media appearance and
appeal
Effectiveness N-Gain High
Level

Students who are not accustomed to working on PISA model questions experienced
difficulties so the PISA score was low. One of the causes is that Indonesian students lack
practice in contextual problem-solving, delivering argumentation, and expressing
creativity in solving them (Merta et al., 2017). PISA questions require students to possess
problem-solving, critical thinking, creativity, reasoning abilities, and decision-making
skills. This is what is now called the Higher Order Thinking Skill (HOTS). Regarding the
students' HOTS skills, we need to understand the indicators to measure them. The
indicators to measure HOTS (Suwarma & Apriyani, 2022) are shown in Table 5.
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Table 5. HOTS Indicators

Competence Description

Analyzing Examining incoming information and breaking it down into smaller
segments to uncover patterns or connections.

Identifying and differentiating causes and effects within a complex
situation.

Identifying or formulating questions involves recognizing areas of
uncertainty, curiosity, or need for clarification and crafting specific,
focused questions that guide exploration, deepen understanding, or help
solve a problem

Evaluating Evaluating solutions, ideas, and methods by applying relevant criteria or

established standards to confirm their effectiveness or worth.

Hypothesizing, criticizing, and testing

Evaluating a statement by either accepting or rejecting it based on set

criteria

Creating Making a broad assumption or conclusion about something

Creating a method to address the problem

Assembling components into a new structure that has not existed

previously

The numeracy literacy skills measured based on HOTS (Higher Order Thinking
Skills) indicators, as outlined in Table 5, are designed to ensure that students not only
understand numbers and data but are also capable of processing them to make informed
decisions.

Analysis in numeracy literacy involves the ability to comprehend information
presented in the form of data, graphs, tables, or numerical texts. The method for assessing
analytical skills includes data comprehension tests and contextual questions. Data
comprehension tests are conducted by providing students with graphs, tables, or diagrams
and asking them to explain patterns, trends, or anomalies observed. For contextual
guestions, students are presented with real-world problems, such as analyzing household
expenditures based on a budget table.

Evaluation in numeracy literacy refers to the ability of students to assess the
accuracy of data, verify information, or determine the validity of numerical arguments.
The method for measuring evaluative competence includes case studies, where students
are given scenarios with correct or incorrect data and asked to evaluate their validity.

Creation in numeracy literacy involves the ability of students to use data to generate
new solutions, make predictions, or develop plans based on numerical information. The
method for measuring creative competence involves problem-based projects, where
students are tasked with creating graphs or models based on specific scenarios.

RESULTS AND DISCUSSION

The first stage in developing interactive learning media is the analysis phase. The
initial analysis focused on students, aiming to understand their characteristics to ensure
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the media aligns with their needs and effectively measures higher-order thinking skills.
The competencies targeted in this media include analyzing, evaluating, and creating. The
second analysis was curriculum-based and was conducted to align learning outcomes and
objectives with the Independent Curriculum. Researchers identified general learning
outcomes for students in Phase D. The third analysis involved the content. This material
analysis ensures the interactive learning media aligns with the specific achievements for
Phase D, particularly in data and probability analysis. The selected material for this media
covers data and diagram interpretation.

The second stage in developing interactive learning media is the design phase.
During this stage, the researcher defines the specifications, creates storylines, drafts
scripts, and incorporates features aligned with the learning objectives. The media is
designed to be accessible to both teachers and students on laptops and mobile devices.
Additionally, the interactive learning media includes features such as word cloud, polling,
open-ended questions, scales, ranking questions, and pin it questions. All of these features
are available with a subscription to the Basic version of Mentimeter. The results of the
development of interactive learning media based on Mentimeter are shown in Figure 1
below.

Apa yang Anda ketahui tentang data dan diagram?

33 responses

interval [ T¢

bata
stdtisti_k Sty

)
statistika 3

Manakah unitan tujuan pembelajaran kita hariini yang tepat?

Leaderboard ko A s kebmgungn? Taangkan kebingngan Ancs Gokam bentik pertamyosrY

Bagaimana cara menghitung rata-
rata suatu data berkelompok?

Figure 1. From top: Features of word cloud, scales, multiple choice, leaderboard, and
Q&A in Mentimeter

Mentimeter can present data in real-time based on students' responses. It also
features an attractive design, which effectively captures students' attention and
encourages them to follow the slides on Mentimeter. By optimizing its features such as
word clouds, polling, open-ended questions, scales, ranking questions, and pin-it
questions, Mentimeter can enhance students' engagement and interest during the learning
process.
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The third stage in developing interactive learning media is the development phase.
At this stage, the researcher tested the validity of the content with three validators: two
mathematics teachers and one lecturer in information systems. The mathematics teachers
served as material experts, while the information systems lecturer was the media expert.
The developed learning media was evaluated and revised to meet the necessary standards.
Researchers made revisions based on the suggestions and feedback provided by each
validator.

The Mentimeter-based interactive learning media has been evaluated based on three
key aspects: validity, practicality, and effectiveness. The results of the validity test are
shown in Table 6 below.

Table 6. Test Results for the Validity Aspects of Interactive Learning Media.

No Validator Percentage
1.  Material Expert | 95.83%
2. Material Expert I 89.58%
3. Media Expert 95.83%
Average 93.74%
Category Very Valid

Based on Table 6, the developed learning media is deemed highly valid and
appropriate in terms of content, including criteria such as material presentation, language,
and visual design. Additionally, the media is considered appropriate from a technical
perspective, covering criteria like media suitability, usability, presentation, and layout
design. These results were derived from the validation questionnaire scores provided by
the validators following two rounds of revisions.

The fourth stage in developing interactive learning media is the implementation
phase. During this stage, researchers conducted small group trials and field tests. The
small group trials, involving three observers, were used to assess the practicality of the
interactive learning media. The field test included sixteen observers and twenty-eight
students to evaluate the media's effectiveness. The effectiveness test measured the N-Gain
Score by administering pretests and posttests. The test results for the practicality aspect
are shown in Table 7 below.

Table 7. Test Results for the Practical Aspects of Interactive Learning Media.

No Test Total Score  Percentage Criteria
1. Small Group Test 256 88.88% Very Practical
2.  Field Test 1.404 91.40% Very Practical
Total Score 1.660
Average 90.14%
Category Very Practical

Based on Table 7, the developed learning media is considered highly practical in
terms of effectiveness, interactivity, and efficiency. The small group test involved three
observers, while the field test was conducted with sixteen observers. The test results for
the effectiveness aspect are presented in Table 8 below.
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Table 8. Test Result for the Effectiveness Aspects of Interactive Learning Media

No Score Average
1. Pretest Score 68.30
2.  Posttest Score 90.63
N Gain Score 0.71
Percentage 71.09%
Category High

Table 8 shows that the N-Gain Score results from the effectiveness test are high.
This test was conducted with twenty-eight students using pretest and posttest assessments.
The Mentimeter-based interactive learning media developed has met the three key
aspects: validity, practicality, and effectiveness. The first aspect, validity, achieved an
average validity percentage of 93.74%, classified as very valid. The second aspect,
practicality, recorded an average percentage of 90.14%, placing it in the very practical
category. The third aspect, effectiveness, showed an average N-Gain Score of 0.71, with
an N-Gain Score percentage of 71.09%, categorized as high.

The final stage in developing interactive learning media is the evaluation phase.
During this stage, the researcher evaluated the media based on the results of the validity,
practicality, and effectiveness tests. Mentimeter has proven to be an effective digital tool
in higher education, fostering active participation by enabling students to contribute
anonymously and engagingly. This feature enhances democratic involvement in
individual sessions as well as throughout the entire course (Gokbulut, 2020; Mayhew et
al., 2020; Pichardo et al., 2021)

CONCLUSION

The results of this study indicate that Mentimeter effectively fosters student
participation by allowing anonymous and enjoyable engagement, enhancing their
democratic involvement. Consequently, students show greater engagement and
collaboration in a relaxed environment compared to traditional passive learning settings.
The evaluation of Mentimeter-based interactive learning media, which encompasses three
aspects: validity, practicality, and effectiveness. In the validity aspect, the average
percentage was 93.74%, categorized as very valid. For practicality, the average
percentage was 90.14%, which is classified as very practical. In terms of effectiveness,
the average N Gain Score was 0.71, with an N Gain Score percentage of 71.09%, placing
it in the high category.

The media expert validator’s assessment showed a percentage of 95.83%, also
categorized as very valid. Assessments by two material expert validators returned
percentages of 95.83% and 89.58%, both within the very valid category. The small group
test, conducted by three observers, resulted in an average percentage of 88.88%, classified
as very practical. In the field test, sixteen observers provided an average score of 91.40%,
also classified as very practical. The student assessments for effectiveness showed an
average N Gain Score of 0.71 and an N Gain Score percentage of 71.09%, both
categorized as high. The satisfaction reported by students who participated in the
educational use of Mentimeter encourages us to consider exploring other functionalities.
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Future research could consider comparing the benefits provided by Mentimeter-based
learning media with other free or paid learning media, to help teachers make informed
decisions in utilizing ICT as a learning tool.
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